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This.invention relates to. plant and viral pronoters that confer high |evel
gene expr e¥Q9%p048h transgeni c plants harbouring the pr®aI¥AY28/004%3c
invention also relates to utilisation of the promoters 5 in the
construction of recomnbi nant genes for plant transformation to enable-

expression at a certain time PLANT MRALIBRAMOTERSand at a certain
rate. In particular, the invention tﬂ%ﬂ noters isolated from
different isolates of banana-inf ect{liﬁg gna\?l%ges
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The function and mode of action of promoters have been studied extensively in both monocot

and dicot plants. In most cases reporter genes such as the uidA gene encoding for p-glucuronidase
30 (GUS; Jefferson et al.. EMBO J. 6, 3901-3907 {1987]) or genes encoding anthocyanin production or
the jellvfish green fluorescent protein (GFP; Chalfie ef al., Science 263, 802-805 [1994]) are used to
assay promoter activity in transient or stable gene expression svstems. Promoters derived from
monocot species often do not exhibit a regulated pattern of expression in transgenic dicots, whereas in
transgenic monocots, they show a highly regulated expression (Shimamoto, Current Opinion in
35 Biotechnology 5. 158-162 [1994]). Highly regulated expression patterns have been demonstrated for
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NO 1 SEQ Pyramidingy NO 2 or SEQ ID NO 3; 2) i sol at ed DNA
which is a viral honol ogue or IURIGARYISE ]ﬂ%'lﬁ@]vari ant of the DNA

of (1); 30 _ 3) apronnt‘_jg}g-active?%r i'on"of the isolated DNA of
(1) or2f2);  Itisanobject of the premantiisvshtianeol pfokie promotersoporatics i iant kell€which can be
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3 Ageordingrioragfitsberabadiment] ofthib dxtvention thek id h%vi'kiﬂi/ﬁ?foin@fbr op&8HWR ih &
provi deg g, [NA ..conprising: - 1 a first gene
havi ng at aﬁ eégtlﬁgﬁgb%#‘%%ﬁf%’?png’éi@brdi ng to the first enbodirnent operatively

linked to a cobi ngiselated PMNYefromacbadnavirus having a sequence as defined by SEQ ID NO: 1, SEQ
ID NO: 2 or SEQ ID NO: 3;

2)  isolated DNA which ié a viral homologue or a plant genome-derived variant of the DNA
of (1);
30 3)  apromoter-active portion of the isolated DNA of (1) or (2);
4) an isolated DNA which hybridises under stringent conditions to the DNA of (1) or (2); or
5)  apromoter-active portion of the isolated DNA of (4).
According to a second embodiment of the invention, there is provided a DNA construct

comprising at least one gene having at least one promoter according to the first embodiment

35  operatively linked to a coding sequence.



5 2) a second gene having a pronoter operatively linked to a
codi ng sequence, wherein the expressi on product of said second gene
codi ng sequence nodul ates activity of the expression product of said
first géneVeddMiZsequence. According to a four tRECEAHSRNMENt of
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[ err] - gl ucWibiaindl 4G a0d GoiGhgF (Gd)limfiuRh with reporter genes ((#US or GEP),

4- et hyl unbel | i f er one . MJG ) .
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Figure 14 shows a semi-quantitative promoter activity comparison based on GFP production in
transgenic sugarcane leaves.

Figure 15 shows a quantitative promoter activity comparison based on GUS production in
30 different tissues of transgenic banana plants
Figures 16 to 18 depict putative promoter elements in the promoters pMy, pCv and pGo derived
from the sequences presented as SEQ ID NO: 1, SEQ ID NO: 2 and SEQ ID NO: 3, respectively.



pGO pronoter region according to the sequence of SEQ ID

NO 3 pWy pronoter region according to the
sequence of SEQ ID NO | 15 pUbi : mai ze ubi %ui tin
pronot er. wo 99/00452 ScBv sugar cane baci IBGHAYI§0049 '
badnavi r us So that terns used throughout the descripti-on wll

have a cl ear and consistent neaning, the 4 followng definitions are

i ded: dnavj rus: Bacillif ' 0di ng ~
Ceauence: A nucl eRESIOBEAN ek MO DR P ERE RV THE PRI ocr | ot

whi ch may TRE FAIRWingAbb2@athitl 8RAE thiokgl thiaRpéciicagbnt Nt 0 a pol ypepti de.
Constitutive pronoter: "A pronoter, which I's active in the magjority of cells
in an organi smERgy use of endpplasmatigretigdlpmy constitutive it is inplied

that the promdtgp Wil | be in npel, MRARRSEnAGbIeNSE idlyhldequorea SidtbRE Of cells
during plant devel opnment, but E-ZY be acti've at a different rate in
g

differert typef3U$ cells 25 d vropidase of Eypherighiqf@d of pl ant devel opnent.
that has a seqiiloe - i dent FES oy BN RRab N B ore W th the
sequence of SEQMUO NO. 1 over husthebimbelliferylp3d-ghtasnide SEQ ID NO 2 over’
nucl eotides 85Q31322 or SEQ I D NQY. 3 j Lrduh Spsharts

t her eof that a&éosl onger than Zﬁig%%sy%%%ﬁ%}é&gﬁgé%%ﬁ a?ﬁ?/ t eef%ar?’%
function as the3BBIA sequence 3&uwliflorsrespsaadius@SSordse®ri D NO 1, SEQ I D NO

2 or SEQ I D NO Preferably, the honpl.ogue.has a sequence identity
of at L&E}VA7?(P{E§& nor e pr;af gpﬂmvzse%%}gzi:;; " érmspl agtsm%%gg)e-zderived
vari ant: v 1S present | profoel fegiong taxe stqusnca o :

identity (honol ) of 60% or r%}v\é\;nth t(ge sequence of SEQ ID NO 1

(nucl eoti des 153822105), é@lj W§RECY (nucl eot i des 850-1322) or SEQ ID -

NO 3 (nucl eotigly 859-1297), pxroniaﬁf?ergioixraedomigtblttatse@ﬁnceafswmngm: 3t han 200 -
bp. Preferably, t}tle pl ant genone-derived varjant has a seggg&iﬁd&qntl t% of

at | east pM promoter regton according to the sequence o
70% or pore pr eglﬁ;iabl Y, 75%  maize ubiquitin pfofmeféRt er: A DNA sequence fl anking
the codi ng sequence of a gene at the 5" _end thereof which i ncl udes an

el enent or el en¥®Ys i nvol ved i Preersang bacillifarm badnayrus  anscri ption of the

codi ng sequenceg, yy,t ¢ d thriiho@N e |dedchiftionCHlenabOh dudf hePEdndRtent MeaA, the
conforns to the 9 U%A&ﬂsulésestafng%rod descri E%og in 5 The Biochem cal Journal
219: 345- 373Follovgaidefinitipay areprodideds i n t he exanpl es are given in '

wei ght/vol une (pdhdvithd! BsSnifi-RTNA Seust at ed. The present
i nventors have envu_F‘l e tlﬁ;rnge pronot er sequences in PCR-anplified cDNA

sequenc@® of t hGodingrssuencendmucloit agid sequerice that naeren a funetianel RNY tisnserat, whish agy

fromcultivars 1L df i nger. 10 These
pronot ers, ogs"%\;ve asgbﬁg%F%%%AesLa@;%%q%gl@g%nf ecting badnaviruses and
pl ant genone- Constitdtive otgr i promneter, oduichbieadtive th thepajortyalf ellsin pporganism. By

conmbi nation_in.goniunction W. oprd [ : o t.Qkive in all
orepare t e e At g Cohl ERE; ik il 8 Phitpber it b2 RN Gresialiv n )
at a suit abiypes of cells|desied plant development, but Did# be actpreiata diffferehteratetin differsnioypas of sells
accor di to thenvention.can.be obtained by cloning viral 15 DNA from
t he genggre n%ﬁ&ﬁ?%?&? %Fg%gf:pq ﬁg?lvelét’gm?rﬁ'e Austral i an banana-i nfecting
badnavi rus i sol Hoislogue: A nficléicradid bdguatae frodulancther orgdhisinioa nBusasdatethatlias a gequence

Badnavi rus . i sol ate gr i nfected, Austral i Qb nana pl ants
Coul 11 var s W5 Bompe oE g Morw wh e s R R Ngh T RRP ayBil 15382105,
restricti onSEQ ID ROZY P& okotide §5®RMIE GaSEQEDINDCS one dutledtidepBSHS 1090 Sort prats
can be multiplied in a host cell, K such as . .
thereof that are longer than 200 bp, and has substantially the same function as the DNA sequence
30 corresponding to SEQ ID NO: 1, SEQ ID NO: 2 or SEQ ID NO: 3. Preferably, the homologue has a
sequence identity of at least 70%, or more preferably, 75%.
Plant genome-derived variant: DNA that is present in a plant genome and has a sequence
identity (homology) of 60% or more with the sequence of SEQ ID NO: 1 (nucleotides 1538-2105),
SEQ ID NO: 2 (nucleotides 850-1322) or SEQ ID NO: 3 (nucleotides 859-1297), or parts thereof that

35 are longer than 200 bp. Preferably, the plant genome-derived variant has a sequence identity of at least



Escherichia coli. Alternatively, these pronoter sequences can be generated
by direct polynerase 20 chain reaction (PCR) anplification of genom c DNA
The required prinmers can be designed fromthe - sequence data of SEQ ID
NO 1, SEWQ#/00492 2 and SEQ ID NO 3. Yet another nethod of PCT/AUIYR i ng
pronoters havi ng sequences such as those present in SEQID NO 1, SEQID

NG 2 and SEQID NO 3 is by DNA synthesis. This is particularly the .
case if-a - ' ption of a - larger pronoter sequence-is
desired mgpg’yg%rﬁ%rgﬁg%%@ i é’s of 10 to 100 nucl eotides can be 25 -

COﬂVﬁni ent Idy s;afmm sﬁﬂN@qqﬁxe&Mkﬁgﬁna&do&éig@ﬁﬁqﬁémlebf dfgaae@afhgal &d tl&k@eofwhich
synt heti se orm a doubl e-, . tranded. nol ecul € o e desire

nucl eot i de “?ﬁ‘%ﬁ‘eﬂ‘ eg%mcm & thengins mvﬂ!é’#’ﬁ&*?"dﬁ‘f‘%‘lf“a?ﬁ%?“ﬂf?@ H\?éﬂ‘!‘ﬁ‘gﬁ?q%?ﬁari ses
not only pronotTe sn&htitérmgcrl]d foe nischti@’ &8 DVA &RBrbro tfhe IUPJQ:-IE;Bdsﬁﬁ@rH Geé&%ed%xa
or SEQ I.D 1 3 hut als ono, r anana-i nfecting badnaviruses an
pl ant g no%)‘-’ dé?f @Eaéaﬁf‘fi’ﬂfsilggggg”%fag#‘gm Fseermagesi i 85 sxamplesaamsagivenides
or retrotr xRt (wo¥) uBlss dthewiskétkd NO 1, SEQID NO 2 or SEQID NGO 3
sequences. The_jnvention further includes DNAs whi ch hybridise with

DNA conpr i si ng THEATEER tRentors ave idsntified threg cprometsr seyencgy jn diCRrermplifisd | VA
859- 1297 ofkeqRbifeed BF NOvirdh genbit bEANHaliZn Shnank-ifdcbndNbhdndvi séssﬂ&gtdu}éﬁ/L%M%Peer
stringent ... conditions. Honol ogues and pl ant genone-derived variants can
have i dent Wiljiags ard Goldfingen sequences of SEQ ID NO | (nucleotides
1538-2195) or FeldelidnNidrs, 2s (Rl G4 friidl éfﬁ.%? i - 3 -
(nucl eot i des. 859-i3 97) z;ss | ow asﬁdzﬁ)do%gé%fg%%?b e %{e?ﬁn%%i&%%a?zféﬁxg BT
whi ch a pr éefiyeévariants, can be used separately or in combination in conjunction with appropriate coding

SeQ 1 NG e pieneaRrisEr Rl il bkl B BB of g helB RSB B

850-1322) bMeISEQ I D NO. 3 (nucl eotides 859-1297) can be defi ned as
fol | ows: lon - 0.1 SSPE,. 0. 1% SD . \Wash
tenperature - ng“‘eﬁ”j"g@ﬁ@ Rt ﬁrgmoﬁ%sr?ﬁceorra(l to\xgésxﬂxéeggigni e ogtamed by cloning Vira)

SSPE i 95180 fix@ithe gedindut bEibfdaaviquRS] arch Jas thenAdstchllah Hapimha/infdting badnavirus isolates
Preferred pronnter-active rtion f..pronpter . se nces of the_inyentiagn
are nucl eofrl0 es hlf%ré@-ﬁysore’ “Hﬁﬂﬁémg?&gﬁ%ef g)%"’“is, Bk@cﬂséﬁ?‘?&@? ‘8@6@{32?"’5?‘1
SEQ | D NO béhana pihntsu (cukivhrs deigsoBE IWilRaNs @hd Solfiher) RalN@e Fagnkevi2d WRH Cestriction
preferred are nucleotides 1806-2105 SEQ ID NO. 1, nucl eofides 1023-1322 of
SEQ | D NO Symssapd CHble §'§é‘9&°2‘9‘7‘°d*“ ﬂPﬁf)CNb.ge gultiplied in a host celiryygh as
const r uct sEsubens/aly 0gli.t Alehrtivedt Alsle PRodnotdri seghefdkd Qe BB Beferfe by At HRlyiHRfSe
-linked to_the codi ng sequence. Thése

than o . pronot operati vel

addi t i gﬁal ¢ r’b’%ﬁ"@{‘ é@rﬁgﬂé‘%%@ﬂp%&eépmw DNAp, Therfrauired primers cagtbe\dasignsd fromghe

sane pr onDéeqliencd atAQIFESEY PYNS: P SWOUBRO: bnd el iIQ'NOpﬁ’.er%tia[\gx%& ﬁh?ah%ﬂ of
ude

i nked regul atory el enents such as enhancers or silencers can be 1nc

i n DNA conBiPfiftiespromoters having sequenges yyeh piowdeserts SEQID NG 15 8EQAB M@Ad2 and
third enbogkQaDINO: § ebyr DHANGLBLGY EMGS;s thnimhﬁyh%h%ﬁs\ﬁhifgﬁr@ﬁ&%ﬁ&e ;S’Jnsion ofa

pronoters are operatively |inked can encode an | unctrons a

anti sense RIS BIomoter sequengs yipdegiredawhere ligenucigetides ©fnifote 00 micleptides can be
trans! as edednirnly BRIBEISRL | Einpilal | a ]
structuralcgorrpcr)ln}ént or has.soﬂn@egeﬁfe?i&gﬁdfgpgqegg?@fo %ﬁyg@x[@@éﬁ%fogg |dr?5ble
sequence cHmngg malesalsé thedesired hupleotideseidnceor nore t han one pol ypepti de.
Furt hernore, tRheg; ' ' i,natign of at | t
one RNA and at RFemg%?He %%begvg’o é;ig‘é%?%%&g%r?& oy %}p &? FRARYER HeSrRgncecl SR
whi ch can NE: LSHQID NOe2 or SEQ 4B NO1 3ttubalsmieoniotogpesafiing bananasin feoting Hateivituses and

accordi ng lQnEé@ | N | on. roducts .t hat He . 14“ to

obt ai n_di sISeas‘,t l?%r}éélqas/e?i géndc‘gﬂlgﬁé 1(:?% ‘eorfaPrll%‘é g%{’ﬁgﬂe'r'i’gf’grﬁf% ?‘JPFHT‘@‘& I IgrRiransRoaens) of

bact er 38, theiSEQ IDNO: 1, SEQ ID NO: 2 or SEQ ID NO: 3 sequences. The invention further includes DNAs
which hybridise with DNA comprising nucleotides 1538-2105, nucleotides 850-1322 or nucleotides
859-1297 of SEQ ID NO: 1, SEQ ID NO: 2 or SEQ ID NO: 3, respectively, under stringent
conditions. Homologues and plant genome-derived variants can have identity with the DNA sequences
of SEQ ID NO: 1 (nucleotides 1538-2105) or SEQ ID NO: 2 (nucleotides 850-1322) or SEQ ID NO:

35 3 (nucleotides 859-1297) as low as about 60%. The stringent conditions under which a promoter



25 nenmat odes, 2) to obtain resistance agai nst herbivores,

3) to obtain resistance against herbicides, heavy netals or selectable

mar ker reagents, 4) to confer resistance against abiotic
factors -(ewgesdespight, salt, cold, anaerobic conditions), PCT/AU98/004935) -

to conduct functional analyses of genes and gene products for research, 30
6) to confer silencing or enhancenent of cgenes and gene products

(rmodul ation of gene expression), 7) to nodify the. -
conmposi t i onacserding ée Byinvertion eyl Ayhidise avith dizer PN Ansequinst of $8Q (R N@: 1t(amdeotidasd538-
nutritional | Jact 0 | Hrd Uy, - . t,0
nodi fy pl an%l\og%a\gglsgénle%,e' gﬁﬁ%c;f)éoﬁh% 8%%6? dﬂgﬁ? ?brrpwra%\?e(n’f'crlﬁofl?esosrsgélrz (g)%? can be
qual ity (e.dpfingdnstfollpavsyest shelf |ife or disease resistance).

7 W i tﬁfoﬁ%ﬁiéﬁﬁﬂ‘ﬁl%‘ﬁﬁg enbodi nrent of the invention, the
first gene of the construct 7 " includes all the variations and
options 5f the WestetemperptuiesiG39Ct he DNA construct of the second

enbodi ment. The on ne of the DNA construct can have an expression
product which ellqﬁrﬁg?r:o?wgﬁ'cs'mo 1) conpl ements or enhances the effect

of the expressidn $8RKlisd80mM N4CGl, foniM NaBfel®, 1:bM EDTA (pH 24)) counteracts the
expr essi on prodi,lc_t o% the first 8e.ne; or ﬁ%s‘ nmpdi fies the .
activity of the FIFEE PYRRIET-AFERBPEPpsf promoter sequences of thedaveptign assaucleptidss, 1§38-
hi gh regul a2l0smf SEQIENNOE X Muckstides 8504132210386 IDF NO: 5260 REIGABR b11RoT BESEQ
strong ?ﬁpr@s][%'bp di at Edg{%ﬁﬁ' he pr.onpt erﬁsé of the first gene.

It will ‘De rrot 8d 7 EMMOFRPL h%s neleqtides 18962445 SR I AYO: ! hmicleqtides 1102371322 of
i ncl udes t rSEG YBNO: 2pAduclédlides sl B oot SEQEHRID: 6al | y engi neered genomes
including the DNA constructs of the second and third enbodi nent s.

These DNA constpuét OnBEfISaIcserding ip theseognd apithirrh prabogimeats ase durbidle amoreiithan aome
Or Nbre  pro@éied BEerRRAMAMESS tfhe! BRE %E%Aeh&aﬁhé‘shtéaﬁﬁo&i gpdni’oté?é c{:)n{ %E‘%g&ﬂ&ahy
express in plant cells. Aternatively, R transcri pts can be nade
from t hese RERQEEyderiyativesof dhmsame prowmeter, o heteedlegbus pramptors. ofn pidition, operdtisely -
Techni ques 1fRed fopjiABRAE ' f - known in
the art and aree 5 desg??tlggg@ %‘sg{lﬁgiegﬁn%lgg&gé}ggggqe%gﬁdgﬂg W%&%\Lﬁsnol ogy
13, 481- 485 [ 1995he DNgspngtructs|of the second Bndthitd chehalimeys, #18 codifSseq@ics HOGIGEY the
Zhong et al § Qe opdrati . .

constructs pé?:né%ﬁé}:%g{;%é% E‘lg Paven %yijig‘%z%cgaé g‘egcgéela%‘t%g%% Shicp fanctiqns S%I%ngge@s‘f RNg-2
t he genone réfozyme or agp girmctpiah gompoakits owisi treysinted lidols polypkntide rwhich functions as an

A bact eri i j i i i . d t with
DR coat od AT dfthetird (BRBARATE b vomd, e BhisklopicalBRL 13 R stihgs car
(PEG - 20 eoneqdie atoscithDhbne: RINA oF oronetharome pblypeptitio Fualsnaore Ma€ cudingirediod dah@héode

and ot her el PNﬁ nst echni ques. .Transgeni c. pl ant cells

i ncl udi ng ﬁ@%&k@%ﬁs rlf%: tgbn%fﬁ{‘%énq ﬁb%ﬁ{?i%ﬁg@éﬁ%‘%‘ FOPRleSatttpnseene prRducts,
condi t i ons vepgir aprbeasefullpeiphasadan tiafsgkwc plahtsRiking Profotedy dcorditB @ the hvaRfich, ar®'
propagat i n%rn%atteri 2}1 ) of the plant, can be prepared fromthe initial

t ransgeni c “C ﬁt? ﬂ% known net hods and conditi ons. Pronoters
according to thh i neebtaimdiseastreditands OctolefanteuRiaa pinyHOOMSViAEY, bacteria, fungi or
di cot el %Donougt &5 plants as well as in gymosperns and ferns. For exanple,
the pro t 48PS active in the fol | ow ng nonocot speci es: sugarcane,
banana, nuize, 2y | |©bbtamQegdtantt agdsOhertinkees, €S i n which pronoters of the

i nvention are tive |nclude tobacco, canola, Tipu tree and N cotiana
bent hani ana Gyrmiosp&P geistance agagshheghigidesheayyrmeipls enselsetahiemanker raagens.di ng

to the invention arg caér edstards hasslfe éb?&ic@sc@qrpterg.edaﬁggméfsgg[egg%aemmc cénarﬂgns>,

respectively. 30 So that the invention may r under st 0o
several non-lirmti 5] c@;@gﬁ[fp@glo% ppalyges of genes and gene products for research,
30 6)  to confer silencing or enhancement of genes and gene products (modulation of gene
expression),

7)  to modify the composition of macromolecules and secondary metabolites (e.g. to increase
nutritional value or to alter structural composition),
8)  to modify plant development, or

35 9)  to improve fruit or crop quality (e.g. post harvest shelf life or disease resistance).



General Met hods Mani pul ati on of DNA was carried out using known

nmet hods such as those descri bed by Sanbrook et al. (Ml ecular d oning:
a Laboratory Manual, 2nd Ed., Cold Spring Harbour . LaboFg&&h%g)g6@§s
Col d Spri WOPRPHEUr NY [ 1989], the entire content of which rpor at ed

herein 35 by cross-reference). Reagents and other material were obtained

from comer ci al sources or as 7 .
8 . ot.her di cated. ... . , .

‘“‘\ﬁ‘ DNA truct
EXAMVPLE | th reffencéto tge third embodiment of the invention, dh% ﬁfsﬁ 5en8fof tt%e c<1ns C

pronoters includes all the vadatibna\and mubmodfathegemecmpnishgiﬂm@l\fk pmstrncfteqft thel staond

material fro banan cul tivars 5 rou

(Musa gr oupSRROY™G etsﬁ"e° gﬁ?ﬂer"gﬁ? W%‘fns‘f‘s %@ ke unr’%oguc}%imﬁ éﬂq% h
Johnstone, North) QJe&ﬂplbxamls orAuﬁetné@Ithe&&ﬂdaffkaled;ﬁmsxgmrprc(dhttsﬁﬂgrfmngemAAB)
froma field at Deeratkl, Nor t,h %ge“ag}rtgng Austral i a.

Badnavi rds viri hs CPERTRGH e GXpresypRpioge BHELE using a nodified
protocol used fay tRgdifies the aiivity of @ titsbgene braatd@).swol | en shoot badnavi rus
(Lot et al., J Gen. Virol. 72, 1735-1739 [1991]) élil ’fnkam ar tissue W%th
hormogeni sed by Hi"%ﬁ%cﬂ’?ﬂ‘@j‘slaﬁ°‘6a\}’éﬂhdﬁ@§at’t9f’ °§ﬁ?‘}e§c‘, ‘F?ﬂ?“ fl ?ge("gﬁ SFgopnd gene with the
NaH err] PQ &Jg/cw&%eﬂiat B biRn r&n?dfkr@) 48 th€ ARt gdnBi Ng 5 nM sodi um

di ethyl dit h| ocar bamat e (5) t hi ogl ycerol, 0.5% p ol yet hy| ene
gl ycol (PEG Go@owxarhs neteéfﬁfp wureewmﬁ ﬂ&sltwepmeaq the| ention dpludog fransgenic plant
addi ti ongy (25%}& eﬁéau%héxﬂéé}édog}n&kiésf RS 1F ﬂ?edﬁm BSHrhdAE o HRPAEGHHI £ third
shaken at 1 rpm room tenperature and i ncubat ed overni ght
at 4[err]C eﬂih@hmmsogﬁnwéngnﬁmm ean@éBOtchmmheqombmama@felr%quews wifh one or more
cheesecl oth

CTorer ] ol deliftnlds of Infbhr &%@%&&p@oﬁmﬁf@w ckisippRATat. HichBlivdd FRA
to 9. 5% wer eransttdptsl carobet rhasle Siomethesa tanstruastthatvanks used for tragsformation ¢fm1anwllm n

by " cantri fogpieghlos iRy BATN G e S PRRCEY B R DA b 50

an SW HS% r(désaﬂbed',l'fibr pahihplt by Sagi e]f alr E(nghehrdmgyl h3,1 48048 i [§999PL May et al
' 5

Nt or ] Pt BPTTEsEicer THeg aps F0o R 28 &2, Pl paiat 410099 MR SDo. 1 o

Na[ ter r ; S ter r] thABiomaDI&Fédlm thmmpmnsm are mSSS ltlayeauslyf i'ntmsﬂubgd iln'?o the tgenome of
centrifugation a rpm n I rv e ...
super nat ant #&#aPiigy g “FF)‘H% i p’éﬁﬂf §é‘fbﬂc’F’é’§'ﬁé‘§§ﬁ§éd8ﬁ§?°ﬂ%%Pn= hotistic
original ex %bﬁﬁirﬂﬁ&tMIW%atmng&ﬁﬁ asgampzhuélée électfﬂperated ot polfatigdenplgeol (PEG)-
was repeat ed the s tants ool eq and t he [final 'th di ﬁcar?f)ﬁiIA p
Colite (2 g nisdiatcd DNA pnsdoripiin i protoplasts,pcupim iToice' a5 alber esheigel DNA transfer
super nat ant techhifd. msgtuhxkg REEEEIY MERIing @Y DRAS¢HmbthRR dﬂm@mgéman Bﬂ!ﬁﬂimbp%&ed
funnel. NaCl to 0.2 Mand PEG 6000 to /% vvas added Hglol?cﬂ?ﬁ&fl trate and the

mi xture transipgcondiiopyappropriate tg thepagtionlar plapty) SimHarlyy F?n%ngﬁgﬁte‘EdP@&“a]

ina2cm d'o?ﬁﬁgpfa'ht 85h H prépaked T th@ﬁﬂlal"ﬁﬁmsg&w del1Pisto88own meth¥dstalid condmons
resuspensi on.bu fer. The virus was eluted Under gentle suction with the

stepwi se additi cﬁimé‘?tel?f?cwfdmg 19 the| inyeaBens casr be wsed Jp draspesielysignqus rand sfigorgtydengys
S% 3% 40 RafBel th € BreWREveCR the FIbER
at 6, 950%; pﬁ%% ?Q?rﬂnosgo m%}rl\djge%ﬁlgéjpl n g% Sg\pé%m r ot c?r (VSorva 1), gl
and 30 the manpet mcamsumcmm tfapegedmaize, DOl ODTEYM DiTst seciesdn ghich gronsgersofthe
ina 70Ti r GEhA

T 1 - sod ARt SEREPIBRGpfEhS, cancle, Tl e 3 ARRARAT AR, Ao
vol une of 2%mapais nmwhxpihpxsmhmtmgsdmg ® thegwntions arstagtive umhuﬂeead@h meelanﬂyﬁshbone
el ectron m oscoq%%/ fr t he presence of virus.

Vi r us- cont ai'firn§® eVt ons wer e pool ed and | ayered onto 10-40% sucrose

densi ty g adi ent$o that 8 inwntioahay bebbrér wddrsesyd, sévierd) @dndimitaig eathplgarfollow.

(16,500 x g) in an SW4l rotor (Beckman). The
General Methods

Manipulation of DNA was carried out using known methods such as those described by

Sambrook et al. (Molecular Cloning: a Laboratory Manual, 2nd Ed., Cold Spring Harbour
Laboratory Press, Cold Spring Harbour NY [1989], the entire content of which is incorporated herein

35 by cross-reference). Reagents and other material were obtained from commercial sources or as



9 gradients were fractionated using an | SCO fracti onator nonitoring
absorbance at 254 nm and taking 0.5 mM fractions. Fractions under
peaks of absorbance were pooled, diluted in citrate buffer and

pel | et ed B VO f ugati on at 53,000 rpm (29,000 x.g) for BETHYSA93[ err]C
in a 75Ti rotor (Beckman). Pellets were resuspended in 50 [err]l
citrate buffer, an aliquot stained with a8 equal volune of 2% 5 .
pot assi um pRESHRRGdIet at e sol ution and exam ned by el ectron mcroscepy for
virus concentration and purity. Vi rus DNA was -pr epar ed
using a total nucleic acid extracti on BRAMBHE(Lot et al., J. Gen. Virol.

72, 1735-1739 [1991]). A proportign.of £ hi s s fragnented using . Xholl and
subcl oned into pBl uescri pt %@F@Pﬁ%ﬁe) previously cut with
Barﬂ;l andhdepthqhhmf' asl iisﬁetds w&ecpbm?dsiﬁnﬂﬁfecﬁbﬂﬁf nggégm;ﬂmtbmd ﬁm cﬁiﬁﬁa@%yﬁf@
used as«ct asi s i gn the pri L -forwar i C _

was use iﬁmg%r%?uﬁa‘?‘i&%*mﬁi ‘?ﬁﬁ?%e(’\@éﬁéf?é}l’ %@'}E{@% Coptreior Wet doniest Agricplvere, n
Lockhart aSehtiOVsimetasd(iNorth Queerislhn«ﬁrm&i}lﬁganamgerqmﬁm&a bRbp AANB)%om a field at
Resi st ancent 0 q&?@i es agnd Pests, pp. 105-113. J. Ganry, ed.,

Nbnt pel | i ePS 8 U AWBi® 1993) for PCR anplification. The

sequences of t Bednaving¥evigions from citat Were isolated usidgZBmadi '
o e ot R S B

Eg'dngzl': ( SE@qﬁﬁatm of50fn<_:oa swo?llen- scl;nx:éot badnavirus (Ipt epal; Sodenciey IGTA 03eaTp9 [1991)). '
A C) (AOT) LamicdrGidsue Geds &% i umes X LUEE (s

gcon% gii ni )Lfﬁ leS)ru? I S10 l)?o%ggeﬁf gl.remi(mé tl)I%:o6 é’oRILsn?s B&G afern)r(%%fgo (Dr%\/ImM

MyCl [err] n‘g 2P dhﬂ'ﬁ]%)(?\‘ buffer) (pEl §. by qoptaingng 5| raMy spiitun 2iiBhylithivrarbanhtp (DIBEA). R2%

| 4 T, ' L2 J.ecr]l

Taq DA pol ey aag0sndyeifhe et (G &oob epd B3N bpag Qipve i

dilution ditignal 12 voipmes of extragiionalnifier waOndpd svalsthe prepdyaticacshaken at Hybapntlat room

(oarerr]c o i noedarsh e BT  5C, T BhRddr ipSheal el B e

2 mn) 15 of chegseclnthiandthe Sltrateaentifinget at3,050mns(3]006 ki) €dri20 isin at d°€rin an SW HS4

el ectroph i angid for t Do, Product 2 kb product was
subcl onedqﬁﬁ% (g§%r§§§'80b?afd6? J gl%#%%@ r%&@ﬁﬁf ?gasc/é St aﬁ’é‘?‘f@ ‘g‘h éuPemagmt which was
manuf act ursérrsd ffarskSrmintandileen kepti for 8|honeoonn eenpedatge. [TBRBEW precipitate was pelleted by

Badnavi r us Lele m | sh: cultivar WI|ianms and ol dfi nger
were prepare hlgafid %57{’498 “%FX@W 39 g@@ﬁwgeé#é@ﬁnraw%éﬁﬁ tofas. The pellet was
concent r atreswspenrdddrin d/30 forigihdl@nedtion tvoldine of fehidPdnsibh BERS e50GAM NaH:PORRGHIY,, pH
I(_199_6)20 !—aé,Té n%%taltlssd_lﬁmgﬂpgﬁgggltpz a powder with a nortar and pest|e in
i qui dni tTOgeR*"38 > AP P SPMER ALt Thnsuspension wag charified by
KH[ er r | POcentrifughticar at |8 180]rpra (3,000l gY irfan S¥atrBioP 2 )
2% PEG 6000, and 0. 4% ,\%%é&?( vvas_ag(Yj(ijed. After “g%gvgé‘%i“ﬁ‘%ﬁgw‘a‘??%@ﬁﬁ@ﬁg
extract wds TrPtRreatrpre L’l‘g]1)430f Jtenaf ggpiastion yplupp ebesauspersion buffk. fThe contrifesatiers
t hen cent rvids ugseakedthe/ supbidathitEpooled and 14b ﬁﬁp?e?ﬂetgaisch%dréé%lﬁ% ) gber%g u%gf ALV

HS4 rotor 5 SOraéaI EI§)3a9§nd t he supernatant collecte ernatant,
a 1/15 vol i gd,fo\tie ynemaianty mixed apg dilterad sader gensle sugtion rthroagtt a MBuckfet y
shaken2s t HemeBNaCl 0.2 M SEPEG BoRUE N9dwR RSHERE88e LrlhsBirizq M
KH[ err] PO%[ err l,/ Klerr]HPOJ err] buffer (pljag?dgﬁg‘gﬁtﬁ?@?{e tbkire {ransgemd toa
cm celite column. The column was prepared in a 2 cm diameter 30 ml syringe, and was equilibrated

with resuspension buffer. The virus was eluted under gentle suction with the stepwise addition of 25

mi aliquots of resuspension buffer éontaining 5%, 3%, 1% then 0% PEG 6000. The eluate from each

step was centrifuged at 6,950 rpm (7,000 x g) for 10 min at 10°C in an SA 600 rotor (Sorvall), and

30 the supernatant centrifuged at 50,000 rpm (25,500 x g) for 50 min in a 70Ti rotor (Beckman). Pellets

were resuspended in 100 ul 50 mM tri-sodium citrate buffer pH 7.0, an aliquot stained with equal

volume of 2% potassium phosphotungstate negative stain and examined by electron microscopy for the
presence of virus.

Virus-containing fractions were pooled and layered onto 10-40% sucrose density gradients in

35 citrate buffer and centrifuged at 35,000 rpm (16,500 x g) in an SW 41 rotor (Beckman). The



10 rpm (24,000 x g) for 45 mn at 4[err]Cin a 70Ti rotor (Beckman).
The pellet was gently washed with distilled water and resuspended in
100 [err]l_of 0.1 MKHerr]POerr]/Kerr]HP eri] buffer (pH 7#}). ‘A 30
volume =~ WOYO¥AR or of orm was added to the resuspension, enBFHAUSRE0ES -
m xi ng and the enul sion centrifuged at 13,000 rpmfor 5 mnin a
bencht op m crofuge. The supernatant was refroved and an aliquot stained 5 _
with an eq val iohded Sj sphot ungstate solutio nd -- L
exan ned b)L/éqzl‘e léeﬁ%tdrdégﬁﬁg&l M g%ofgya RASRENS mOH%PWﬁJ‘?PS‘érng‘Fﬁ PEE%@E“\%% taking
carried out0-} mltfriicionaa| freetios Gndet pEAERR of absbaptd variesobled Oditubd i dithhte buffer2d

err]l of iLLif iru B nt{i bodies (Agdia).in 50 mM
Sodi um oar PREER o dRation 4135 B0l fo 29000 5 R Pl s 50 o T s pclgman).
Af ter i nculbatietpmefeoresiBpéndéd!ich50 @I citiatedbuiffRglen AlR@btadtANedwith aR Bydd? volume off 2%

t enper atyur he tubes were shed vQrt exi three tines (two tines for
Gol df i ng%r e"i°‘§“t5 iy 8#“%‘??{‘8“&%5&?“5 }fl’?ﬁ%%m&@g@n@lammx&fém HpeEsRtign and 2
H20, 1.4 mguky2PO4, pH 7.4. containing 0.1 % Tween 20 (Sigma)). After
the addition ofV.ZSQﬁA%SI of concentrated virus extract, tubes were

i ncubated for 3"'HS PIERRSSH Ystgidpiat mcleicagidertaciine mathod (leot ef a8, ¥ oFen. Virol.

Gol df i nger 7os ot B39 [t1h@1r]).wa$fis%i>o&iahe<§ro&1ilggw§s %éerkhggﬁ%-gi N¥holl and ?Eb%lqt[r)lg {¥orq

with Herr]Q which was renoved prior. . egenerate primers
and badna3 PPhesqiph Ik fkr + (@Hefagne), pigiirisly sutpwith BeedH andedtphasphdPBRd.  Sequences

6[\1|g)| I6; | rat iobRined hﬁmstgeg{s‘ il%\ﬁl_& A\i&ﬁe %(@;&Ci Q%%rqub%f% %eﬂesiﬁf%h&p??egﬁ?%?%aﬁm%
GA(A/ G ACHAE? @e@iq-?ombination with the degen@ate badnaT primer (seéTieferda@Rinrfiockharteand Olszewski
contai ni n e i I ffer i,bco, BRL). 5
com o 1 e i Mo g1 PR A L o RS
[err]l 1 qungﬁlglg, FZ?{CBrGIFIAMNiBQBs OB dy RCRBEplifieation. The s2fuences &F il primers
Herr] O foguihe Wllianms isolate, and 2.5 [err]l 10 x PCR buffer (G bco

BRL), 0.75 [err]l 50 nM MCl [err]. 2.5 [err]l 4 [err]M badna3 primner,
2.5 [er¥] | 4 [ &2838fohwaid SSEQID NE: 4):1.25 [err]|l 1 nM dNTPs, 0.4 ul Taq

pol ynmerase (G bco BRE i\t L [.ecr]l Herr]O for the
Gol df i nger i sol at e?l%\;\/gg%%é%ﬁ{t%‘ﬁﬁéé*% ﬁg‘gdrﬁcg‘ﬁoﬁ& ni ng the

i mruno- capt ur etadn; Ql5es, overlaid with 20 [err]l mneral oil and

[ bat ed i 25 ¢, i j { ith th

or ogr am ng condi ¢ P5iC Ry IR AIDGAT BRI TSBT T alh abar,
72[err] C 2 m nTan#CROmixyed @ontaihing 4[5l 10G OCR vk (iBlocsrI)Co 825 Hﬂwm MgCl;
72[err]29 2 Q%; rglton mo t he manuf acturers instructions. AMer

el ectr opho?°g’1ftf ’ ggﬁsoah‘] ii‘%ﬂl‘% HOBYaE PripetR2 5 b & weM badnaT prier, 0.5 pl 30 e N P,
wer e subcl 00qd TaqtBNA@Bmetasé (Givid BREENK.53G0 %%éi ad 1 @ﬁ{f;ﬁ@@uﬁ&ﬁpgﬁﬁgﬁ !

instructi oFs. Thes% clones were named pCRBSVCv ans IS0

PCRGF2 ( GoPravigsr DNég| gpe)incubated in a Hsbejde Roinilipnoatherineaytler aStrategbne twith
using pri EdndRibnsS (9466 t . t0 | At er. o~ 4N .the
obt ai ned ggg%rence dl[J)sinng 1tlhga FS j'cl)"ren(rﬁf’rl%%a%}}cc)@s é??%%;%(aPﬁnsiﬁBdﬁeadWﬁe’chi%H“n)
DyeDeoxy 2according,te; thetrepnufagiures’s Sastmstierisn g ARett glegympharetit Bipamtiat ¢io) otherd PER

Aut omated RS GH NS I rS4HBP L | OSVSE : I L. | ength sequences of

all three ECR pfoduict s wer e ysfgﬁ?\cé%le%%%%@%‘Sl%%te%ﬁgs(jstmag BaAwaie o the

sequence UBAREACtUTrs Mytuqtighy. SFhisNdene ovas haniep@RBSVnf or mat i on Ser vi ce (ANG S)
35 The.. t f the. PCR t

grezig(r;? rend in gg%@%ﬁﬁé &%&%%rﬁ %%g%%ec%m%ar thﬁxams an r(?oq gesr \%ﬁr:rg prepared

11 and SEQsi aNgpdified sjall scdle weisparickeroonenteniop ticthed af ARWRG: GEOPBAr Hisdasd 86 t

2 oua. T eopRetn T R s el B PSP S el gt i e
30 Two volumes of miniprep extraction buffer (0.2 M KHPO+/K:HPQs, pH 7.0, containing 15 mM

EDTA, 2% PVP, 2% PEG 6000 and 0.4% Na;SOs) was added. After an additional grinding, the

extract was filtered through four layers of cheesecloth. The filtrate was then centrifuged at 7,000 rpm

(10,000 x g) for 15 min at 4°C in an SW HS4 rotor (Sorvall) and the supematant collected. To the

supernatant, a 1/15 volume of 33% (v/v) Triton X-100 was added, the supernatant brieflv shaken, then

35 centrifuged through a 5 ml pad of 30% sucrose in 0.2 M KH,PO/K:HPO, buffer (pH 7.0) at 45,000



(nucl eoti des 1538-2105, 850-1322 and 859-1297, respectively). The 3' ends
of the non-coding regions were further anal ysed for pronoter sequence
el enents as will be detailed belowin EXAMPLE 5. 5

EXAVPLE - 2-WO 99/00492 . Const r uct i oRCHAVRHPUER i ¢
genes Several constructs were made using the above descri bed
PCR products as pronoters in fusion W h reporter genes coding for

either GUS or GFP as i ct ed gu ed as
the basis f@m @ﬁ@ogérggg‘?u‘%t‘f“ﬁﬁtg?g %ﬁ&‘e‘f’mfz Brstopam- 8"5%55%8’%53% aglﬁ'gw‘é'
cell 10 tr@aafkewaRk b tedt fjbeﬂﬂbdbﬁ q)dm [tof 0.1V KPEPDJRGIRD, &dffér GHII0)r mtou flnvolume
techni ques (Figure 1A).

bi GUS contains. the naize b| qu ftin er
(Chri st ense$f @forgform Pla% defltp the gpsyppension, e@‘?‘S‘ﬂB‘b PH’Q@Z]‘“ e entul siep FF’E’(’E‘&%‘@

and Quai |, | 60bS@RIfor Rain mEb be%él'ﬁo;;&ﬁr supehhBtafit-fas reR6Vell @hd S€MRuot stained
(Jefferson et al. 6, 3901- 3907 [1987]) and the nopaline

synt hase5( n&th aneeaweh a@'@rﬂe s‘%fq% é'n peassiugphosphotunggiate n j aneh examired cive flsctron
pUC 118.  lQicrosco 5. PM/GUS contains the badnavirus PCR fragnment from
Mysore (BadnaT prp mer at the 3' end) i nstead of the nmaize ubiquitin

promot er ( Fi gur bnmBlocapture-RER wasrpatried outeid thin-walleg.-6 my PCRetubgs (Quamvralkoepated with -
BanHl / Not | - |
dgphosphor y?yfd e?ﬁg&ﬂﬁﬁlﬁ%ﬂhﬁ QFWU Iuﬁéagek (n?d@ lﬁe%&)t'ﬁg%% g‘“’%‘ cé{? onate buffer _

pCvG@US cont @Hw%x drtel ¢mchnavt|mw£ le@tmlpAﬁdmcubﬁmqmrﬁoW Ihl(fl drfer GBldﬂmTISplatebrst rogm
the 3

' e t he t ! no l . It
was con p r u'g,{ngara%x gtgf Nt W%Shf) "H" ree times (é" ,ﬁqﬁ‘;ﬁ\f‘g{ F% ﬁggei 'ls%(a‘tt)e) With
fragment f rBBS’pO%BS\M\NaOMGm mNENd&le xerlliedl denM &I)ROJ, \pHaI ed:onta,lmng 0.1% Tween

BanHl / Hi ndl || - cut b.fr mant

pUbi GFP nas2 et Alp o s R 28 Bt e ‘t°8ﬁ§‘f’?‘ﬁ%i"?‘5r?’“6‘l‘“ﬁP‘beﬁﬁ¥eé°r i B Far,3 hat
cassettes room teﬁﬁﬁ'ratﬁiea(menﬁgﬂt lat M(afbifaudmger%laml théh Washbd fhitdeQin®% with PBST and
PEG nedi at ed trans or t|Q t echni ques, (F e 1)i 25 Ub| P ont%r(]n
the maize uBfiim wasyTeguds Rriok BER, Sé«‘o geerieR %’égﬂ’% o3 ba
Chiu et 15 Locla{aman@wlsrzamu Bwp}b) wéte usdd Bor PCR kP hitakioR NThekse\RAG dfBErSY fllaas.e

(nos) term nator sequence. pMyGFP cont ai ns t he badnavirus PCR
fragment from Fimer at the 3' end) i nstead of the

nai ze ubi quiti ”"Dm@éddﬁﬂ:@(ﬁAi CrhHAT@C AMTTEGA LAagplarahhe
bl unt - ended BanHl - cut 2kb fr%/rrer%t fron?g SV2 )?ant g’”ﬁéﬁ& unt - e)nded

dephosphoryl at efA®Bal -cut 4.2kb 30 fragrrent of pUbi GFP.
Phe 3 end) - TEPCRAARGN GituRbE s i BRE s (IO L ool vl 7B (BIPBRIE'S e
WaCSRB g@&@r uuMe@db%B pringgnt s pigt pMcbagitiad) VI'BMKH 5pl 1 mM dNTRs, 2 p@i@bngasagﬁlbm N-bmd
in t
Db o, | 580 u OB AR ANt SR 0D 1 R Bufb Ao B! 75 s0 m
Col df i nger Mggitina’s mMII,dﬂrbaditaBIphmeB 2.5eyldY) M badnaT primer, 1.25 Wl 1 mM dNTPs, 0.4 ul Taq
L2 oo SR s VA s R IR b0 el i e
into the ECecEiWuBﬁTi'Hle Mndlcaﬁkbedf vifg panicles)foverlaid pitk GBI mineral oil and incubated in an
F rther B R and t 27/ 35 wer e ed .the ba
) const W&\é @Ffmng F@Fm?yé’ﬁgﬁﬁéfagi‘ﬁ%g’%g@?“?gfﬁ“u“'ﬂsﬂg fripns (4 fre I S‘nggt%y}

pl ant tr anan@f ARG 08 niff; 72T @ min and 30¢yalBFloff 9490108 rdih, asbewﬁﬁhl Y22 min) according
pBlI N- ngf p5-ER (a gift of Dr J. Haseloff, MRC Laborator Mol ecul ar

Bi ol ogy, Adietibmspraguressipitrations CARSF plagjepbarye %%%tméoﬂe AbercBER ipradygiey 1-3kb
rg; glr fe\r“ égggd‘r’%? \g@’r'é &%gd%g@ﬁlﬁf pCRi’P(IEﬁfr&g%ﬁﬂa%E&an 86 REmMETER Msthicddie THek
clones were named pCRBSVCv (W illiams isolate) and pCRGF2 (Goldfinger isolate).

30 Sequencing was first carried out using primers and primer sites present in the vectors and later
in the obtained sequence using the FS Terminator Premix (PRISM Ready Reaction DyeDeoxy
Terminator Cycle Sequencing Kit, Applied Biosystems) and an Automated DNA Sequencer (Applied
Biosystems). Full length sequences of all three PCR products were obtained and identified as
badnavirus sequence using the Australian National Genomic Information Service (ANGIS) program

35 package. The complete sequences of the PCR products are depicted in SEQ ID NO: 1, SEQ ID NO: 2



term nator. pArt27/35SAJS contains the cauliflower nosaic virus 35S
pronoter (Cdell et al., Nature 10 313. 810-812 [1985]), the GUS reporter
gene and the nos termnator in pArt27 (G eave, Plant MI. popaBigiossz?0.
1203- 1207WOLB8#92  pArt Ubi GUS contai ns the mai ze ubiquitin pronoter instead
of the 35S pronoter of pArt27/35 SGAQUS (Figure 1 J). '
pArt MyGUS contai ns the badnavi rus PCR fraddent from Mysore (BadnaT priner

at the 3 dsegﬁ@ PP bechliftec’com Qﬁ@.{%ﬁg r&ion! 3€pdtPd e bHAhAuE ORF 3 at

promoter (FIgUr Was . construct Il gating the
Hindl 11/ Banha 3cud (mcEkﬂuies rlalgh%rit-84l9r@mlpi}#mripqcﬁ\teb’)tah‘éaﬂp?r&?““l& regifp at the 5' end

partially r 1 f | -

pOVNGFPS- crides 1538 2105, 48D R BRI %‘(’5"%&&% o3, ends of the nofcoiing regions
primer at tvge firther analyseddt)r provsdteracqueficetcleme®s & pﬂlchmfeﬂed(hﬁlogun@wpldﬁé was
construcfed by ligating the EcoRV/ BanHF%PL 1. 3kb fragnent from pCvGFP
into the’ H ndl 11 (bl unt-ended)/BanHl - FT Fagnent of pBIN- 20

ngf p5- ER Al plasm d (ohristion gfichi som Escherichia coli

DH5a using the in Mni

chi maeric gene %ﬁ‘fé{ ?‘{‘)}E'f‘gt%?%“’?g‘iﬂ%“gt%e bé’vﬁgeéq% %egﬁﬁ ge g‘écéssasn%rmﬁ)l?tg%}l}ﬁg] sion
activity uskiffrepdtter genes ¥ddibg féﬂ’eﬂﬁéi‘lGilTS oGP & depiced mEiges$i on systens that
wer e devel oped and ogtl m sed for h%or pur

EXAMPLE 3 UbiGUS was used as the basis for the corPstru%lgg ggprﬁglot& Be%liteércasggt%es for plant cell
plant cegpl stransforma’non using biolistic or PEG-mediated transformation té¢htigues t(Figori BQn)t PUblGUS

condi tions Several in vivo test systens we ai |

assayi ng tr@nprn@rqu aeize gibioita, prgmpler (Ghistepssaiel al, £ l""bﬁ"éxé %b felar?gé (1992);
transient henbeMRd T:Qﬁsﬁra 94 eh. S, y\@ﬁ@méiflg%]) the GUB) reporr @keSQiéfeer@nne al.,
transfer on eaves an ot her Fg ant organs of nonocot species, (banana,

mai ze. il | BYBOsdr $ha9P1-3007c4d 8§Beef|“b§h°( tnawaewvntbaﬁoinas FFRIgEteR fgquence  from

bent hanfi an N pyana tipu), gymosperm species (Pl nus
radi at a) ard T be?cﬁcr'(‘ﬁemﬁe’bfzgmlus’ ggr t?af olia) usi_ng
assays; pMyGP$ contping theshad@vg@m)éck rfﬁsmfé frognMiygary (Badaal; é§m§fn‘& the 3' end)

sugar cane cal Li, éﬁ'ugglagg Bbi ﬁr?}gr%mo?ep (éF ?lﬁ'e 1B was?b\)nstrugﬂet@ |b§/ $ohtng RO Blunt-ended

transfer on rTB.I Ze | eaves u I Ng" conpar atl assays w th”an internal
13 Baml-II/NotI-cutstZ&hbdaﬁmj;ment from pCRBSVIZhemeOI meww@t-@ﬁeﬁodiemgphsr%ed

for the f|r tdgg %@kbﬁgﬁ%?#)&yb%y pillet Mai ze (sweet corn, cv.

| ochi ef sorghum and N
bent hami ana I eayemusrcantmns thé rbodnagllnaswibpwu@;rfmm“f)lham §Baginal’ putven atithed' end)

into pieges.of 3-4.cm.5 urf [

Sol Ut | o onsa iR mais? PRSI Gpieats nftrves TRTHEE by 1Rty e BbOLEP
Subsequent | BakHENoAMREE ¥.3KbS ethginkith fﬁirerp(lilmM\o ninwe dharablent-caded rdeplmsp,horylated
abaxi al - S| de on trie ?% ant aining sterile "high-salt M"
medi um (NS-H%HHH{ Bvaﬁgf%mm PY3hi ge and Skoog, Physi ol ogi a

Pl antarum 15, 47133488i6n] AEHGFP wﬁ@ﬁﬁealaﬁltlﬁgaﬁs for Mersanyiiuttidn' (ﬁmdomoter-reﬁhr@r &Assettes
sorbitol) for 5 hrs to reduce the cell

bonbar dnent ©r plashselljransiounafion psing 'éfﬂlésflé °F Eﬁgaﬁe&%‘% tragstormation E?ﬁ}fanlﬁ%ﬁ

as Hesgubiore @b@mgztwrrta&%blqﬁm @tcmker ad’lﬂo@ﬁ)dfdtGER)feporfaﬁ beheﬂeG]FF(SBSéS, mhm lat
a dianeter of 1.6 rlmwere use th ecarler for DNA. These were

prepar ed byt %@Bioﬁ 6732%-3 HaH) and\?d’i‘JP%%F Sthass (nas) tErmnator, SQRERCF-n g
for 15 mn and %ﬂ@g@#@%nm@ tHel tAhirad PGR 3fmént Gonf 813kér (BARET QAmed Bcthe 3' end)
re

foll owi ng step peated three times: particles were resuspended in
dei oni sed sinstead of thamaize ubignitinpeamatesy(Figurei ¥E). hwamepnatmcted by ligating the blunt-ended

BamHI-cut 2kb fragment from pCRBSV2 into the blunt-ended dephosphorylated Xdal-cut 4.2kb

30 fragment of pUbiGFP.
pCvGFP contains the badnavirus PCR product from Williams (BadnaT primer at the 3' end)

instead of the maize ubiquitin promoter (Figure 1F). It was constructed by ligating the Xbal/BamHI-
cut 1.3kb fragment from pCRBSVCy into the dephosphorylated Xbal/BamHI-cut 4.8kb fragment of

pUbiGFP.
35 pGoGFP contains the badnavirus PCR product from Goldfinger (BadnaT primer at the 3' end)



15 and pelleted by centrifugation for 30 s in a mcrofuge. Subsequently,
the gold particles were resuspended in sterile 50% (v/v) glycerol at a

concentration of 60 ng/mM and vortexed for 5 min prjor t
For each pVagwdmd9zonstruct used (pMGUS, pCvGAUS and pUbi GJS‘,’C'%ﬁ‘ﬁﬁﬁgqé%), ‘a

set of four DNA deliveries was prepared: 50 [err]l of the gold
particle suspension were transferred into B sterile 20 1.5 m centrifuge.

t ube and vortexed _ thoroughly.for another 2.5 mn. Wth the tub
cont i nuous| ipstead of ‘Ft‘@i‘g“d,&(’ﬂ‘)“t’[ﬂepﬂ“f°tef)l\ﬁ2‘¥'ﬁ? g@er[ﬂ"dﬁ ec??sfxf"%?‘?s%' ligpiing the
sterile 2. SpMMREGSIAIEGE 153kb Ukdg@Rntoftoin JCHGFY Into the IEAWRYYBmHIctiun@.8kb fragment of

solution (sterile and stored in 20 [err]l aliquots at -70 [err]C.prior to
use) were RfeHP-n that order. The m xture was vortexed for another 2

mn, incubated f@fhedndt,NpBINLGEPhHRE hnBY p ARIW3SSGUEA twed) us@ a80the. basis forT hiee
pel l et was washed in 140 [err]| 70% ethanol and 140 .108%1 et hangl vmt'éth

t
di st ur bi Ag ¢dmetrystpn eff promotersteportss GRYSSHes £ AgsRATgk ¥ nedtgted plant frans %@LE{FBF“

before evenly alirgied 11 YeshCotivally. IJBINSIHRER @MHiR oF I J.| Haseloff, MR Labahtotyebf
pl astic di sLs t hat” weré g%bsquyerﬂBly aéﬁl’ed i(ﬁr% desiccator. Macrocarriers

ver e pl acedMalecular Biolpgylj Addaphreokes Hospital, Gembridgre UK) soutaias Hie caulifiover posaic virs

prepared le Feed, r&HoREr bBE Sndff5-BR and the’
PDS, 1000/ Ho Bt BPSE: %baru ﬁgtee&&'{%tgdgrvéﬁg‘}gtféhﬁm E oiontr bt mefp BR and the tos

t he DNirmaiedtory g A2 U3 S(HUD catainsrthescabbifiawss mossdovip:si 358 mepmotes ¥@dglkgs al.. Nature
accor di t i rj [ : B2 W21
217: 489—3508132 ?S%gii’@ﬁg%F%??g Bt B At e etlatsh a2 7'\(@14(31%9?%)'
Leaves and Biohex0. p03AR0D [ PARY. mirtilnGEHS conthiny the Xeaiehibjquitinamerneter injtpad afthe3SS
(Ti puana tipu), pine Pi radi ata) and fishbone fern
( Nephr ol epi &o%ﬂeﬁﬁ?p&r}%?ﬂ%é@?fu&ggﬁﬁ; cut fromplants that were gr own
in gl asshouses, pynPYGUS @atinsahes bainavims PLIRe fagtheny frooicMysaae (BadeaUpiimer gl thy 3'
adat ol | oi dEbeR P 7 bRt bRtk gk pRBsl Pgi 2. Rl o by
14 15" Olightiing the (HRAdITIAHA@IHI-cut 1.6kb fragment frdri pRIGEP iirom the fHigdi el anplprattiadlly sy HI-
coating DNA onto gold ticle nd particle bonbardnments wer e
carried out cﬁdéb‘?%? n{)%rpé%@ﬁed procedure of Finer et al. (Plant Cell
Rep. 1|1: 3_23]: I328 chGF%%EﬁQa&&ilngﬁﬂe Bgdn@vilﬁummtgc frigh MaMings é&gnq’kpmném mg 03
article inflow gun: 0 articles were resu n n :
gjt hanol f or e ms%a‘éﬂﬁ‘hg égg Q%H@FPE Eg}g‘_%éslhbdh PRpS §ﬁ‘fSF{H‘ftH€§>f @‘gﬁ%g@ IilcﬁRi/éy'_"Pﬁ'cu%
m crof uge andyk GrYRRR Eo HOVOFP Ght3Nhe EhindiBltRint-eficA RMHI(LD 1Bl Shghied of PBIN-
6-8 weeks at room tenperature) was prepared by centrifugation for 10 s

and res MpemsMIERf the gold particles in 500 [err]L 50 % (v/v)
glycerol sol uti om.pifs8fd BRANwEQRSIaled Hont LscsidARes TSI the QiapRPISpndMErep

gold particles were vigorously resuspended and 50 [err]L were renoved
to a fresh KitdQiagem. vortexed for an additional 1 10 nin. During vortexing

freshly prepare ] )gqf\g% % @Fr | oS! ulesttll fo! addEiSing PRI DctihitF using e
containing 5 [e%fﬁ@g‘}rg eroé1 g/ eﬁi%mdﬂggc%nstru%t, 1g%gpL 2._50Ml' e
CaCl [err] soivatiuyenpand spdle[eapreision@ysteny that weresdsueloned ppropsigrised fos this pyrpese-

vort exi for an additional mnute, pargy re allowed to settle for
5-10 . m n and then centrifuged for %tgm%\ggss super nat ant was renoved
and particles were resuspend i ing promgt ity ey per natant. Duri ng
vortexing, 3 [err]L was renoved forunea%p onhar t and placed in the 15
centre of a 3 nm Swi nney plastic sy der (Gel man Sci ences).

Pl ant materi al \S8ageral in vivbaexbsystted wate avadabdd fon assayifig the peomatesirepprtar gene constructs
Hel iumdrive r f 7 bar, (100 psi) and -0.85 bar (- 85 kPa)
negati ve pré’gggﬁg/ﬁﬁ#r%e © tﬁaé'ﬁ’ﬁ’étrc.gmguong' s SYSSRFY &P bonmbar drent al | pl ant
mat eri al 3opvas kel i biclis@d gite NganSiab b avds 24l eottief @land Grganss o fnonocot species (banana,
illumnation) for 48 hrs before transferring t -Juc-spolution (1,2 /.1
5- br ono- 4- chl or o- 3- iR )}T“ﬁfte rsP]gE“’ ab g‘ﬁﬁ’tgfﬂ‘i%ﬁsr 3???’(?:“%& F*ng'i’ ?QIS?W(S' f’?{?]g%"am’
M /1 DVBO), 5 nM f ergipudny 3y Gymiospidn’ Sedies @nanirt@atal asd ¥l Wephrolepis cordifolia)
using GUS assays;
2) biolistic gene transfer on maize leaves and sugarcane calli using GFP assays; and

35 3)  biolistic gene transfer on maize leaves using comparative GUS assays with an internal



Triton X-100. 10 % (v/v) methanol, 10 nM EDTA (pH 8.0), 0.1 M sodium
phoshate buffer pH 7.0) for incubation at 37[err]C for 12 hrs.

GQUS actiyit sured by the nunmber and size of blue spot

i ndi cato t”%’g{%g pronoter activity. Blue GUS spots apngwéuéﬁ@ﬁg%k spot s
in the black and white copies of the 25 lg'phot ographs provided in the
figures. Several sets of experinents wer® carried out each using the .
pronot er -report er ggggasd ructs pMyGUS and pCv@US. For conparisons, pUbi GUS
was i ncl uded for . honocot and %BI 221 (a commonly used plant

t r ansf or mat i onTheSelewing Bethed washsed for thefigaytegtsystem listed pbavet er, t he GUS
reporter gene ffge(Qeeer 8snPE0 TORE : nnéfo(,éas AEHRREY (c x‘o'awhiaﬁk)uqfﬁﬂ% %N

gymmosperm and fern plant nateri al ree
pOv, and $AHiamiqngdepves vereotib diom glasshayisegrown miants alrdmtbrimded into pmgseoﬁ 3rdnins

ol o5, SRAM TR sEhRAkoR AT Sore Lhiidi @30} RabBR\F: Hwelifoth By JRREN2

mllet an sorg e control experi s usrng prom)
const r uct witlhgentle amms hSWscnunmly they waxe tlnszdlvgxth stesileededmised svateF agflipleced abigpalct S

t | " H S

pO/Gus ( I b Sopp bRty cfifite MRS HRCH] Wi MRS, ugmebisid dirdind to
Simlarl yMuasIslhlch&d $l¢¢pgd°fmzohgrve?lsnf4rpw15 [@Z8-4an 19635 Spotaiming DM hfa&:ﬂ&il and
transfor TT&E ll\fl)g'orﬁ(agﬁi:é n}eﬁ‘eﬁlicg .G
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ent hani a and f one_ fer eaves stems of canola, an
st ens dese é"ﬁ%‘aﬂv% “bg’f"éﬂ"gf *B‘B H‘%ft%' é}i‘q partidesg diggetpy; of 16 pig dyesg wsed as
exanpl es, tthﬁﬂérﬁ‘or&)ldApfmés‘é ﬂe&ﬁir@pa}ed by washifigBiei 70¥Setlla061, drfeing itaMAR, MEubating
canol a, cCO a onbar ded W|th MWQIS (Fi ure 3A, Figure 5
3D and Fi fgh? “yfaﬁeb ? irifugatien. she fﬁﬂ@ﬂlﬂgest%wafrrepﬂeg tree

3H, res petﬁﬁdsvpdrﬁc)lcs&m;'c resuspendé@h?&loluséf thHIE Svaftle; vdl;!egé&rﬁr :lg'fmﬁrlgcﬁhtg&'?& 131jru
respectively) ure4de|cts typical results for petals

i nfl orlés c%‘ﬁcléﬁé‘etsé i qﬁﬂfgﬁ%ga%ﬂnafoa 39nﬂ ip @npécsofiyge. 1 jSuhssawratly.ctha geldhbantiglesl were h
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Bl 2SuEmte veob O R s ok SSUBEL LG Mol B e

respecti VIS . The nunber and intensity of bI ue spots gener at ed by 10

T E)a&sof Oan:;hOFbr%éﬂbled S&Qt?ﬁ& H&hﬁgﬁgﬁ@%r pr OI'TD er Wes | ht hi%f OtSEQ

speci es tfeutBYA dellvenes was prepamlde50f diof ﬁwgnlg} mﬁtdmsmasomwerd trasferted dnts @cstenits
test systemy 'é{%ﬁﬁé_gg%emd vortexehi thorou Carlo 3% Wer Qi el élgca ‘Sumr c'ﬂ%bre

bonbar dment wi t usin e I n
above. Viwnatads i ubﬁl\bﬁ (@Eg/ﬁl),pﬁ(bpbstelﬂe atS M4Ci£Cla%dilemonbmﬂtmr n(EIntM\Mismldme

achi eved L m SCO h flupr nce .nmo

(ot cn® SR (et ang ek i 0 CARRED P s S50 o Uhe) et SRS S et

Plus fil treixtusetwas ﬁﬂntexddefblem‘otheﬂz ﬁlin @caleeds forl O i eddgelIEed b codbsfugtsiog f&smasn
Lhe bl ackTEREIGATRE Segisp i % %ﬂ@fdb‘éﬁﬁéﬁé %@%ﬁ%éﬂw%&&?%?rb%é%e@@d
in Figsir eand @znt@alm&nﬂﬁl Bs50t piat00SEEhadal B@ore%v@:ﬂ?i aﬁqw&:ﬂg@b?ﬂ portions oft6 lste¥ilel ¥

under transient. cond] tl{lﬁﬁ a_‘gl n mai ze | eaves. nbryogeni c

sugar candaeKIcpter plasiicidisks fhat were subsequssslyied & é!a# dﬁsl°§§9'é Ma% éfﬁmliqf dHeRiplasethata
10 cm diRBdeO8F § Ust FRROME rhfttreaRiCRAld TR frofafdd feday! » ol N
Ti ssue Oraga: CUCIt 28, 69-78 [ﬁfgrSZ] ;Bréﬁa | us I%u\%{r% iaﬁgd Fuﬁ(‘f/‘%&@e
consi st ed™RsfocRrgeEs N a PO P00HeBiplistc STlglﬁ'é)le@Y Sysiemn (BigBad) which V\aShlfctt for ¢eat e
(G bco PeptiRReiv: Qea{éb% P

pH 6.0 and 1 @ssmgt%)) |S ki %E §(§) sz-Qn(P; gé%r&?%w@h%@h%é’mé?m ﬁbéwg re
i nducéd aiian@‘brsicet Unddath. clc?mrnwuaw HBBH08 (39985 and\iHekser, RjoRadt USHGE Bulletivi GRS
every 14 ?d required 6 weeks of selective subcul turing.

M cr opr oj ect | e bonbardnment was perfornmed using a particle inflow gun
(Finer et al., Ledvearand other plant organs of tobacco (cv. Xanthi), canola, tipu tree (Tipuana tipu), pine

-
=

tree (Pinus radiata) and fishbone fern (Nephrolepis cordifolia) were freshly cut from plants that were
grown in glasshouses, growing cabinets and ornamental gardens at the University of Queensland, St.

35 Lucia, Australia. All plant material was placed adaxial side-up in Petrie dishes containing a prewetted



Cel | Rep. 11, 323-328 [1992]) with 2,100 kPa gas delivery pressure, 28 mhg
vacuumand a 0.5 nsec gas delivery interval. Plasmd DNA was
precipitated onto tungsten particles (MO, Sylvania em cal s

borrbar dimeWO %81004%di vi dual. calli of 5-10 nmdianeter in a cé’ﬁ%’rr"%‘l’” é%" of 7
cnjerr] was 30 perfor med on osnoticum medi um as previously described
(Bower et al., Breeding 2, 239-249 14 [1996]). A5 [err]g
anount -of Ee GFP or pUbI GFP (EXAMPLE 2) were each used in a-m xture
with 5 [er% 0 F?E%KN (Chanberlain et al., Aust. J. Plant Physiol. 21,
95-112 [1994]) Pwmparation ofigald particles cbating DNAtumtcd guid patticleeuad partiele ombRideients

0 PR i PR AR el A T

sugar cane tl|993]l)| asmg a custom-made Helium pressure-dnven particle inflow gun: 60 mg gold particles were

16 Vi su se ys and at 2 and 12 months (results of
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bot h novel WHF giEgtousix ff(sh?wnd&ﬁ anﬂbi‘,i/pd« swqwmmm @ﬁ@shmh@rmd gertexed for acadqumbls
i n sugapca f I
gabcamm. Oalihd vortexmg freshly prepdt&d ﬂl&'rrlug %&%}%%P% Higqgas &/ } hfhé

test systemlisted abov
transi ent €N P risle KQ)?P cemdl) tGUSrsonstradt, SOl 26 dr CaClowelutich pmcb%t;ﬂr 9. b

perfornmed Qﬁm‘ﬁﬁx‘n@ ?olﬁt%ﬂvﬁﬁer%hggn%?afgm OBM%%&%S)%Q; F @v%re.a‘ﬂ \IVQ& &'s @F g?fd)é

standard durin ard AN NPRFh RS
serves to Wt?rﬂ“géhe"tcﬁéﬂ@gﬁfdefét $ velosss syperpatart was remobshdnd parieles wand'esuspend in 20
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descri bed guot er constructs us 0 onparj son. were
0B 201, prESPbted BEF i of 18 MR g S R o d b0l BRBALTO i B
caul i f| owess kRa3 adgative pressu,rbmjhe ¢(Wehibstahara et al ., Plant Cell Physiol.
37:49-59 [1996 hanc d 35S ter with a 3 exon/intron
insertion f rorﬁl‘%‘?{eg%’g‘? eg’hra Tgt@%ﬂowfsl\/ﬁ%l’é igia growingorahiget \@§°C, pl§hrs of
16: 199- 207111ummat1({n).9911}3 )u's Hefoge ﬁaisfem@qb Mlu@l—'dbl{xﬂldih (PRs @Dtsﬂfroxﬁ%bbfchl%ﬁﬁmﬂlyﬁﬁﬂ

Quai |, e.rice actinl ene pronmoter (MElroy et al

Pl ant é Bﬁluf Qn'f?'i'g?fyétﬁ’)m >0 alpBUS Vet gnMg 4 gypnide & M @rreﬁygadfeoéné (Vi)
a nos ternmgh ocr-looFm %9@&1) nRRiRsdl] TeRM ED?RE?H% 0), Q] Npé\éﬁuﬂﬁbﬁo‘éﬁité Géff 7.9
prepared for each of constructs pBI 221, pMx221, pUbi GUS, pACTl -'D,

pMyGUS anof°f)’@9‘€§33°'h§3a£€qf|1%é€§ above with the nodification that 0.5
[er riL (0.25 [GUS]%Q:&Hy &E@u% 3)3@1% Aupb M 360588 of Bfu@r ls \fhgat&gtflag 1ncﬁt.att(§E f4r8

h the nunber of ce 0 ng G-P was deter m |'eave
each constRTEREPIC]AAREY.a BIPQJS‘I'Q&M appear ag blp@fosnﬂScmotbe(bbek g tyehitq Lropies )of thd I

| eaves ZS\BrﬁnotoQFaBi?@E;J%déJ‘ ‘g !ﬁre§t 8lyaiap get? e%exﬁ? v@?es&rﬁéﬁﬁgut eac Rg V&

and t he nunber rodu0| spot s m ned tor eac cons
Val ues forPfomOter-@maP@trgﬁsi PM}’GUﬁ andeﬁlv(&iéJSe Fo:bccmpaasbnkxyplﬂnGUﬂlwag mdieded for

(P ur o ) ToREfY 81281 20 bmbity | 81 BHPD Sinetommandl veor BPGPRG' B8 S 359,
resul ts, stromeien, sthel GUS Feppatee gne shrb\thet lned prdnetenc Btmuagene)s wabtiacloded fopr digdyly

and pCv u conditions in naize | eaves are within the range
of pronot %??aﬁ]%lave ?aél\tll frae y been used for high | evel gene

expres8fon in Mbrtbreetprpdnaﬂﬂss(mepd:\eaﬁxdt pUBI) luséd ffed ehold@h afantib@NErh@frmation
act|V|tytha Eﬂ%s ﬁ %t hal f the activity of pUbi; while pCv
lead to a e§p7 ‘Srﬁng LIV PROTSIST ag{iyities, nJgayes ¢f maize, banana, millet and

sorghum, while control experiments using promoter-free GUS constructs or no DNA showed no
activity. As examples, Figure 2 depicts typical results for maize leaves bombarded with pMvGUS
(Figure 2A), pCvGUS (Figure 2B) and pUbiGUS (Figure 2C) at a pressure of 1550 pst. Similarly, all

35 three promoters (pMy, pCv and p35S) used for transient transformation experiments of dicot,




equal activity than pUbi. The results of EXAMPLE 3 show t hat

the sequences presented in SEQID NO 1, SEQID NO 35 2 and SEQID NG 3
teﬁgh act 390 35bdayE prom)t.ers in vivo. The results f.urther dQE?}}ﬁb%B&;t hat
pronoters of SEQ ID NO 1 and SEQ ID NO 2 express strongly under transient

condi tions and that they coul d provi d€ a val uabl e tool for gene -
expr essi on gymni¥part sndFerd sPRNE khowed YBhNYBMbEactivities for the plant h
EXAMPLE 4 ne Ko vay] NG BromeErns teted; Trsse, vrere

pl ant cel | deaves of tobacco, N. benthamiana, tipu tree and fishbone fém, leaves andstemstofpanola, and stems
condi ti ons and flower petals SF¥@ledhflérBsc¥lc¥Oof Phlis PAFbE TEA. apiL-abl i
AR of Pl AU B R e il ol

assayi ng the Prono,er-reporter gene constructs
condi t i ons efults fosdicet leavey efscanalp, thbrcen enditipydier bomiprdedewidy BVpGYS (Bigare 3A, Figure
absays oftop SRR SEARSHGlv), FEUG0S I, FRSRCSE off bihre Y dopitivpigpand
g)ssay; of tPEMV(Bigntsd Caliigurecifeand Fagueei3lp ke;mcs'vekli)arﬁgulasé dqaig];atgggla)esults for petals
en - i UFRA); . ern anal yse oduction
int ransge;b?gme ibftréstiofs u?‘%ytﬂ%g\rgg%}%‘fes ggé&tboner}%m bom a’%fd “”t&%’t’?ﬁa{h@i?
c;)rrp?r at |1\édAthJ@ Eigul?e\AD,yremetiw?),oﬁCuﬁUS el:?Ll)gm 4B gﬁlfihgofe 4%,aaresggfewe§r) had B2 1
pl ants. : -the ,test_syste above, e .nme or sugar cane
t ransf or rratq:lglﬁred%ds%w%é%' rl)ei ﬁ% fesp “\EX?E@/PL ?“Wg? i prensity; Hggﬁ’ﬁrﬁ%‘is,geﬁﬁ?@ﬁ by
Wi |l nolP beéradgfsmmtitredith the constructs, pMyGYS R PEVGUS démorstigied ERNSEQAID NOMT £hd
pl aced on L&e, cal | us-induci ng medi um ( MSC3 cont ai ni ng 40 :
[err]g/l g??geﬁ}ihg' %i‘P&ﬁﬁ%ﬂéﬁ%’%&%‘f‘?ﬁ_%@smﬂ#ﬁ%d at 2 nonths after
bormbar dment The fidtlotvihg infethoti Nak 0std fetaBedebdiddest Syste iRl Bbeve. G €EN
fl uorescence appears as_grey o white in black 20 and white copies of the
phot ogr aphs. a12¢ eaves Were of PRftigle Cowbydmens gy GERusingghe partjele inflos gun

cal i _bonbas deekibst above Wisiiiisdtioh O GEP Epression at 2 PUREbonlbafliteft vdd)achi i
P or oscb; FiL%i%%@I%%%eéat 2 nmonths after onbar dnent under Tl Sorescaé:nt@‘%dusmgal

m cr oscopy. HTIETpseope Yith Gperescrnrg modnle (Leine Mistcicapy and Seientiéic pivpraments,
and pCOvGFP sw@k@land) wittt 8 GXH PRk &ilfeP sith98E at ek Yr @ VuHdRdisFE E)?lls ! &a‘l‘g&s%& '20%n

that both novel pronoters show simlar stable 257 activities In sugarc
calli than "ldffét°ﬁ§?ré’é°f’ﬂﬂﬁ‘?rcfﬁ‘il‘tlﬁynG|5qu fwersscing cells appear whitgsh thy Warktand ydite qorics)of
above, traRRGABoErabIRLRRER hé"tmﬂw%ﬁ%e condi ng 40

t he net hod dg;ﬁcrigrlgééd by EISdIh?s_ ﬂé‘i al . %%ﬁﬁ‘ogﬁ[aﬁei%ggF§gg '3é?dn6%mm°ter
Agr obact er PEHYItY URdsT Beasieptsconditionsdn maizelea®84404 cont ai ni ng the binary vectors
pBI N- nofpp5- ER, ERM (S -F 0 cent. i cr oscon

used for the anal yé’%ésﬁ of g%regﬁ%igﬁiggs@g%ﬁed f 8rrnrﬁ% L‘%’ {:egﬁtsguean oot g“tg'é a1 om

t r ansf or mefeeignyist gRIvethagpipd nerstamd ToureCERPIER. Celi Ttsue ObgataDilc D8, 69eT8(1992]).
for tobaccqgal i T t ransf.or wi.f h pCvnGEP5- ER ((Fi gure 8A .
and Figure 8%, r e"é‘%g tl?e\(/jlé‘fny)(ﬁggg) 6%%—%%9?%??1& arld VHTY éggé)ar?g” Ig?igﬁﬂs%’fn
8D) and of hydrelrsates(GilrcntPeptond 1493, J0Fy/Dsiceos@B0% Wi coeonapwateg Btrhd/i 2,840, M 65 and
pronoter agti Vil I,N bacc ni.s . bt ai ned, th Jesults i ndi cat e
Phat poy o SEEE a0 Agerrkle Y bRl ety e ol o P Petime dopeoe
pl ant s.2535with regular subsiltaging ety Bydimdreduzbd 6 Bese of bdleitoRbhgmeingar cane and
banana plants wﬁérgpr&re&qy goenqmtr(ti}gctnt was performed using a particle inflow gun (Finer ef al., Plant
Cell Rep. 11, 323-328 [1992]) with 2,100 kPa gas delivery pressure, 28 mmHg vacuum and a 0.5
msec gas delivery interval. Plasmid DNA was precipitated onto tungsten particles (M10, Svivania

Chemicals) and bombardment of individual calli of 5-10 mm diameter in a central area of 7 cm” was

30 performed on osmoticum medium as previously described (Bower et al., Mol. Breeding 2, 239-249
[1996)).

A5 pg amount of pMyGFP, pCvGFP or pUbiGFP (EXAMPLE 2) were each used in a mixture

with 5 ug of pEmuKN (Chamberlain et al., Aust. J Plant Physiol. 21, 95-112 [1994]) for

microprojectile bombardment to evaluate promoter activity in sugarcane calli and to allow regeneration

35 of transgenic calli under kanamycin selection (sec EXAMPLE 4). GFP expression in sugarcane tissue



18 contai ned the pronmoters pMy, pCv and pUbi in fusion with reporter
genes. Forty i ndependent sugarcane calli transforned with pMG-P
from six bonmbardments, as descri bed above,” were used fo

regener at Wéno%o4®25 sugar cane plants that were classified i#TZ&B&mM”

I ndependent |ines. Seventy two i ndependent sugarcane calli transfornmed with
pCvGFP fromfive 5 bonbardnents were usdé for the regeneration of 109

sugar cane pI ant s t hat [ Ias [ -
commar son WG HrBRi AT BeEBRLL SRR riSies ooyt M SRR Rbssih BEEXATRILE 4
twel ve bonmtéﬂlfmmaﬁdnmrmngsthdreﬁmtrh:hmscropgmmbmbabwé 37 sugarcane plants
that originated..fro ependent |ines P f resc

o i dent [Ty tr SIS EPEERPRBARR aar SHrert (Hopmoa i MRHGEE fhelte S,
status. Pl gUvGFreFiutd 8BF bRT pUBIGFP (Figute 50) gl 2sdapoufa lfcmbai'dn‘tentesndmdluorescent

T ana’ or G OPFo T AR S s SLAEESRE i of At ok OmSeyes BRI TP P

GFP report hd 0B UBIGFPE erhétstritbd fHab bbthaidsélogrometensi (bRIypdid GER) ahelv paude pramater
chosen for DNA extraction and PCR anal yses using prinmers that cover both,

part of thecpyitigso gygarcane caflogi on and part of the GFP reporter gene. Tot al

pl ant DNA was '%'ﬂi&%éh&&%ﬂfs&?ﬁﬂhkﬂﬁi‘d@&t£)3Q91hstedade each) according
to the nmethod of Chang et al., Plant MIl. Biol. Rep 89 41@%@9%&% The

15 presence ofAroapasRgn ofmeand P G sy t@bslttnhﬁmeﬁqmw@aml Hong & other known
confi rmggl ﬁorﬁ%&%@kﬁﬁfmﬁ&{ fAGikS leaves usifg ﬂgbd}isﬁtﬁ& %UBK?FT’SJS% 'ﬁﬁéinéﬂ" |stand b3

using pri and
GFP- % g ( $EQicle bombardment. The qsq:)of an N@mal st@dard seryes. to monitor the effectlveness of each

AGATGGT GO LA TGS do sgte%f| $69; th%h aRhdifey tRat it FAER %BsePJed aRBhS ¥iahBde g¥ne

650 bp. The presence o pronotefr fused to the GFP reporter
gene was cmxptesmxthstays PCR of | eaf extracts 20 fromplants transformed with

pCvG-P with pri 9
G5 3') and chp- BV AR et 3 v alicftet ol Y JFpied an 338 B0 marile
bp 15 Extiotribatdsnefitr mdesmtved rebbes. e ﬁouxamomosce-ﬁuSdcca:stmmg nsed Vier compatispis were
primer IS 1fic _
POR b oductrEgt BMO TRy SO Hs AN AGTLR R rofinhtd 88 355 blRERE fom elTiroRet Anesic
DNA gel el aﬁiukcqplitﬁilﬁ&i & al \WMRidne Celh Physt) a3 1:4%25T Pis0610| the sihauved 368 phemmder \(ldaa &
0 10U n rsriod s B, SrinBrd S i 415, YRI5, A6y
Ist ereo fl uonesyggke liﬁhlﬁé’ p%cm_ b itRSproMmeter (Cbﬂﬂt'l efisan fid Q';Eﬁ)lﬁ l&ﬁ@wapraa)hnr?ﬁié rice actinl
eaves was eval yat | r unmbers .r ro 0
(0 bei ng0nosBebwBpEs ety pbala Celd165at LSRR ik el or i Sap ot
GFP |t0r 0? gcza a8y E[crrhlﬂat&d;r‘of Eﬂilﬁ etx &Qﬁenff&ts&r d,fatft;mvxamgamw?edvaﬁ gmmelfecigﬂ of the
pl ants ata not shown el at | or. p S
PYGEP 1 angesTie RS, PMO 22 RY RO T arel P arMPGD it RO &t eE 1 e i
showed a mugd mRbiEeRAR khat 8 w@%gfgm)rpmmp was ind[Gded 8§ intdérid) SAHAERE! Ak a8 @ithg
fromO-5. Figure 9 depicts rgg uctions of photographs taken under

f | uor escent nuRpber 9%@?&)‘5@@9?"4‘% Eswaéri’ateﬁ%idsf%f‘“ é"&b@r‘géﬁ%h PSR uRdes g “8Feﬁ‘§6t
wi th pMyGFRGLEL ili6scalfd Subse(}\ﬁﬂﬂy Elllgbhrv@s Rhe S QBREL inl X2k staikfe/ SFhktioh Fis HescRib&B

and Figure 9E, respectively qu) G-P (Figure 9C, | eaves only) and of
| eaves of ushoveasd éhmdnb,eomf rGUS mredye 198 (SPPL3 LYYas @'FE)'mmFﬂ Hart aach capsbgl ndnes, fon

> E'G\}’V P kil SRRMRY WelkouBidcd Y GhAaiBE Biifbed Br SURMAEILAS Shbid by tHhumber
of GFP-producmg cells (Figure 6) All values were normalised to values obtained with pBI221. The
results, summarised in Figure 6, show that the activities obtained for pMy and pCv under transient
30 conditions in maize leaves are within the range of promoters that have previously been used for high
level gene expression in monocot plants: pMy lead to a 1.5-fold higher transient activity than p35S and
to nearly half the activity of pUbi; while pCv lead to a 3-fold higher activity than p35S and to nearly
equal activity than pUbi.
The results of EXAMPLE 3 show that the sequences presented in SEQ ID NO: 1, SEQ ID NO:
35 2 and SEQ ID NO: 3 each act as active promoters in vivo. The results further demonstrate that the



19 sugarcane plants transfornmed with pCvGFP or pUbi GFP typically
showed a constitutive. expression t hroughout all cells anal ysed.

Wound-i nduci bility of pronpoters was tested by woundi ng | eaves {1

sugar can¥OgPA%2 transformed with pM/GFP, pCvGFP and pUbi GFP/4 ?’@F‘%’m
untransfornmed plants wi th netal brlstles (54 per cn2). An assessnent of
GFP fluorescence made after 48 h showed i ncreased GFP production around

damaged I%glgiepsf of SERY AP NU: 412ad GEQBHb NOt b gﬁﬁ?é@rsﬁoﬁgl'ﬁ uidePtriAisRnt conditiohy Juﬂ that

increase I n fluorescence could be observ | eaves transformed with
PM/GFP or they couldnrpridesd valyable tpel forcasne esprastien ig plagts and enclc (SIePT#g. of a | eaf
at 48 h after wounding froma sugarcageampLeRl ant transformed with pCvG-P.
Mre detail ed studies of different Ieaf cell layers were perforned using a
confocal nicroscope 10 (Zei dssavingmmomotenagtivity inplagtmslls i ght source and
appropikiate filters for ex0|tat|o h em ssion nmeasured at
509 nm5 Figure 10 depicts digital IﬂLrS%% H?énﬁ%ﬁg“ nposed Z series of 9

seri al s Sewesal &t vi9o fest sy}swmsl mtm@b@f fos asfaying the Hremefersreperter gepe constructs

adaxi aI Si ant re n -P (Figure
10A), Eﬁ‘%“%@lp &E? ﬁrﬁ)omﬁn greus?ier%ld{&? gell esWs sn&ing%es or ned

pl ant s (Fl gur &) 1OB)ohstictgemsamfes en vmrdahaandabbacaed:dlh ugtpg@l“bfassamaafgyﬁﬂldaﬁtor
showed presence of GFP 15 indicating a near-constitutive expression for
the promoters tesf®¥ As observed previously the strongest GFP

f1 uoragscence gpul GUSCandIGRY as6:4s ofNtrandfpaneband régesrasd plamn Haodme dugdrtdne)y Cv G-P,

foll owed by pUbi GEP and GFP while the | tter con st lead to | ower,
expressi on i nkel SEMBTYE e compREativg P&Fé Ptr %H’dfsn‘bft {iﬁg p&%ﬁ’gﬁtfﬂn P tAnseepic

(Figure 10). Fi gukgaichnélapd Cts two sets of t hree superi nposed i nages
of the Z series shown in Figure 10B for a leaf transformed with pCvG=P.
Figure 20  19A cQuantitatiyscompirativeeCUP getivityaassays gF) different oreensi ‘?fdraﬂ‘f’?émc banana
epidernms, while Gjgyre 11B shows a section through a vascul ar bundl e
with its surrounding cells. The accunulation of GFP in the nuclei is

noti cddbl e folsiggrihe dest |system (1) above, thermmgthod ofor SugRIFg atrgstormationcdescrivned g

Hand Pl an ing to t he nmet hod
descrlbedhgbw(srgéﬁg’%@%{!& é:Llré%%deﬁE‘q&h(;’\lrﬂlhwltgeé%%glggegonbardmant of a pAct-neo

chimaeric 25 d@eebaahnciment sugareane &gs pleegd posclestive selinstindwaing medym /ARG ¢
cell cul tg%x?ﬁnuéés §0 &Eﬁ \ggﬂbycmﬁlsgﬁzeéhg &n)itﬁ%a%txﬁ(%t Qhaamzsm&@{se%ﬂ?%gmbardmem

regener ate were su sequent
vi tro usi ngngihe mﬂiod\spdaga‘iﬁe(bm EXAMPLE 3. Greefl (ﬁlugx(gsp[enqemppdmes ygrgjencghx@;f ingigck

and fu t.he er gene, several banana pl ant

trang%sr rredﬁ%{e 1@0& é‘ﬁ%gpaé}s(wsgt hat gh\c/)wed GQUSs exprgsm 0?1 wer e chosen

for DNA 30 eFignect dmnmﬂmbt@ﬁﬁhau&bysés;gamamagcaﬂr boratragdeti hveith pMy@FP I(Bigine 79y t
f th t

wes. 1ol aPGHCRE GHERAIAET ELDLFISEBRGTRY 2 3 "o AT BARRETRE tffer MuBRtcen

Del | aport ﬁmﬁ&scéﬂy Thel ineeisiti/odf. ﬂtﬂr&bmﬁeﬂlh af bah- &ﬁst[’tib&BBI}/[)lGFBrarﬂf POVGEP Gvei00

ng of |eaf or ot tissue r.ound. vmth50 of extra t|o
buf fer (16RO S epRyp UG iy pirSraE Mgt ah goved pshipiars show igyigs 52
mM p- rpsr CMVQ@EH@BercanBc%IIﬂQhWIﬂMW uﬁin'[ﬂ@ﬁ&er |VW=10 000) ina 1.5 -

m crofuge 35 _tube. After di n err 0% SDS sol uti.on, the
m xture was v&SE8iesHsysiem 6 ﬂ ot ge ic tq! c?ﬂ (ﬁa.llh?.n plantlets were produced accordmg to

20 fhe [ rRditidd Cdescaibs B0 BRRL 4Vl 1@A/A@ UT § 11016 ﬁm]p Qbiag SligkuPadreRiuntBmefaciens
solution (pH 5.2) was added, the tubes vortexed and centrlfuged in a

m cr of ugestrai LBA44IH centaming hrpbingn veptorsep BRN- matpb ER. WMY@Uﬁé’érH -ER.
super nat a?fuoresc%ent Qoo %Q dstt $or {h@eang}ﬁs VEFStrRESalP LRt St 24l Y ABs

equal vol une I Soprop vortexin centrifugation for 10 mn
at 13 lﬂootmtpﬂﬁormwwbeBﬂ‘éingMSE% anéﬁ@mCiF%EReﬂgmrn 87epicts vesults for ebaedo caliidand

roots transformed with pCvinGFP5-ER (Figure 8A and Figure 8C, respectively) and pBIN-mgfp5-ER

(Figure 8B and Figure 8D) and of untransformed callus (Figure 8E). While no quantification of
promoter activities in tobacco plants was obtained, the results indicate that pCv has a potential to be
useful for the transformation of dicot plants.

35 Using test system (2) above, transgenic sugarcane and banana plants were produced that

RECTIFIED SHEET (Rule 91)




5 air-dried for 20-25 mn with the opening of the tube facing a | am nar

airfl ow before resuspension in 20 [err]] of sterile deionised water.
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could be regarded as high expressors, while 30% of the 12 lines transformed with pCvGUS showed
strong GUS-staining. Figure 12 and Figure 13 depict longitudinal and cross sections of different X-
gluc-stained tissue types of banana plants transformed with pMyGUS or pCvGUS, respectively, as
30  well as of untransformed control plants (Figure 13G, Figure 13H and Figure 13I). Both constructs led
to similar tissue specificity. Staining intensity was strongest in both, the shoot (Figure 12D and Figure
13D) and root apical meristem (Figure 12F and Figure 13E) and predominantly in the vascular tissue
of root (Figure 12F and Figure 13F), in the rhizome (Figure 12E, Figure 12F and Figure 13E) and in
the leaf petiole and pseudostem (Figure 12B, Figure 12C, Figure 13B and Figure 13C). Staining
35  intensities in the upper part of the leaf were usually weaker (Figure 12A and Figure 13A) and revealed
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APPLI CANT: (A) NAME: Cooperative Research Centre for f
Tropi cal P Pat hol o (B) STREET: T 1?) j ty o
Qjegnsl and%%rbtmm92 . ?%:) CITY: St Lucia 10 - e %&’%Zdﬁ E:
Queensl and (E) COUNTRY: Australia (F)
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(B) CQVPUTERlemeqn@r@lmmlv@re previously transformed !(ycgagmmpms@fsrrﬁm PAHC27

#P%' 5)852 Epo)l:%asrmd contalmn% pUbi, ﬁé{%§q5ﬁpﬁ%§ﬁqe d%h%& tgﬁlu?a?o%e Cﬁ]listeﬁsen a(;":{ds ?uar}l

APPL | CATI Q\pzmwmedm;mm-consntutwe staining pattefnRjlatk nbtl SNGvE)ALEzves) Psehtibdteht) And

%5-|A RACTERI S WE{ cg\lm \%amf&)b%m th%;l»&%s %%uggtg%lﬂ g %gijcbgammg solution for

(B) TYPE: n2&h eiogvediod GUS activity (Figure 13G, FighreSBRANDERINGSSI, dpafilvely). This light brown

(D ToPQL Cx?’\Cyloulr Iappears as grey in the black and white copies of the photographs.

10 Using test system (3) above, semi-quantitative Western blot analyses were performed on leaf
extracts of the above described transgenic sugarcane plants. This method allows a reliable promoter
evaluation that is based on the quantification of GFP produced in the leaves of transgenic plants.
According to the previous evaluation with fluorescent microscopy described above, five independent
plant linesthat showed the strongest GFP production in leaves were selected for each of the constructs

15 pMyGFP, pCvGFP and pUbiGFP. Protein extracts of the youngest leaf from each of these 15 lines
were obtained by grinding 150 mg in 1.5 mL of ice-cold extraction buffer containing 50 mM Hepes-
KOH, 10 mM MgCl; 1 mM EDTA, 1 mM EGTA, 5 mM DTT, 1 mM PMSF, 1 mM benzamide, 1
mM benzamidine, 3> mM E-aminocaproic acid, 2 uM leupeptin, 2 uM antipain, 0.1% (v/v) Triton X-
100, 2% (w/v) polyvinylpolypyrrolidone, pH 7.5 and approximately 0.1g of acid washed sand.

20 Western blot analyses were performed according to a method described by Grof ef al. in Sugarcane:
Research Towards Efficient and Sustainable Production (J. R. Wilson, D. M. Hogarth, J. A.
Campbell and A. L. Garside, ed’s.) pp. 124-126; CSIRO Division of Tropical Crops and Pastures,
Brisbane (1996). A commercial antibody preparation consisting of a mixture of two mouse monoclonal
antibodies directed against GFP was obtained from Boehringer Mannheim (Cat. No. 1814 460).

25  Figure 13 depicts comparative immunoblots using the leaf extracts of each of five independent lines of
plants transformed with pMyGFP and pCvGFP (Figure 14A), pMyGFP and pUbiGFP (Figure 14B)
and pCvGFP and pUbiGFP (Figure 14C). The first lane and the last lane of each immunoblot contain
the prestained kaleidoscope size fnarker in kDa (Biorad) and a leaf extract from an untransformed
plant, respectively. In some cases a double band could be detected. This may be due to partial cleavage

30 of a precurser or incomplete denaturing. A relative comparison of all bands depicted in Figure 14
shows that the intensity was highest for sugarcane plants transformed with pCvGFP, followed by
plants transformed with pUbiGFP and plants transformed with pMyGFP. These results correspond to
the previous observations using fluorescent microscopy as described above and demonstrate that pCv
1s a promoter that is suitable for strong expression in transgenic sugarcane plants. Although pMy led

35  to weaker expression, it is nevertheless active in sugarcane plants.
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10 (37 °C) protein extracts to 200 pl prewarmed (37 °C) MUG-assay buffer (1 mM 4-methylumbelliferyl
B-D-glucuronide (MUG, Sigma) in GUS-extraction buffer containing 20% (v/v) methanol). After
incubation at 37°C for 120 min 10 ul serial dilutions (2-80 fold) were added to 190 pl of 02 M

Na2CO03 solution in a microtiter plate to stop the reaction. The optical density was measured at 455

nm after excitation at 365 nm on a Luminescence Spectrofluorometer (LS 50B, Perkin Elmer). Protein
15  extracts of untransformed plants were used for the zero sample and 4-methylumbelliferone (MU,
Sigma or Duchefa) solutions in GUS extraction buffer with concentrations ranging from 10 pM to 60
puM were used as standards. Figure 15 summarises the results (in nmol MU per h and mg protein,
averaged from at least three measurements with standard deviation error bars) obtained for leaf and
pseudostem/rhizome extracts of three lines transformed with pMyGUS (MY1, MY2 and MY3), of two
20  lines transformed with pCvGUS (CV1 and CV2) and of two lines transformed with pAHC27 (UBI,
average shown). Plants expressing pMyGUS lead to a 5 to 29-fold higher GUS activity in leaves and
to a 3 to 4-fold higher activity in pseudostem/rhizome tissue than comparable plants transformed with
PAHC27. Plants expressing pCvGUS lead to a 4 to 5-fold higher GUS activity in leaves and to a
similar activity in pseudostem/rhizome tissue than the plants transformed with pAHC27. An
25  untransformed banana plant (NEG) showed no activity.
The results of EXAMPLE 4 show that the sequences presented in SEQ ID NO: 1 and SEQ ID
NO: 2 are both active as promoters in transgenic plants under stable conditions. The results further
demonstrate that both promoters al.so express strongly at a rate higher than the maize polyubiquitin
promoter under stable conditions in transgenic sugarcane and banana. These results confirm that the
30 promoters of SEQ ID NO: 1 and SEQ ID NO: 2 provide valuable tools for gene expression in plants
and for genetic engineering.
EXAMPLE 5
Identification of putative promoter elements
Putative promoter elements were identified using the program Signal Scan of the ANGIS
35 program package, TFSEARCH (Heinemeyer et al., Nucleic Acids Res. 26, 364-370 [1998]) and by



15 TGATAAGTTC AAAATATACT ATTTGGACAA GAAGGAGTTA TTGATCAGAA CAGACTGTGA
900 AGCTATAGTC AGGTTCTATA AAAGCACAGC TCAGAACAAA CCCTCCCGGG TTAGATGGCT
960 20 CATGCTGACC GACTTCATCT CGGGTACGGG TCTAGAAATA AAATTTGAGC ATATTAATGG
1020~ TWRIWSERGAAT ATATTGGCAG ACTCCCTCTC TAGACTAGTC CAAAPETIAGYS/00493
TACAAGGATG 1080 GCAGCATCAA CACCTAAATG GAATCCTACT GGCTCTAGAA
GAATTGTATC AAAAGCCCAA 1140 25 COCAGAAGTT GCGAAGAAAA TCGGGCAGAT

CATTATGAAA G AATACAGATA AATATGATCA -
CTGAAGGACC TA‘;\A%%C-ZT@T%W E&&M@&’r&fe ‘den“ﬁm @ronwr STquANGAY pf3sther plant
GT CTCCCACAVIOIS TReamms/ o, tROCRHAGOGA bafiaTiis TG4y J_ 32070, 8411

-8
SIS SPETEAER TALSEHD Ya T i S

35 Td‘G@ﬁA@&MmmACTACT GGGAGAATGT ATTCAATGAG GTTTTCGACC ACGAAGAAAT
1500 CACGEAGIT GAGGAGATCC CGGTTAGAAA CAAGGAAGCG TGAAGAGGAC
1560 49 %&8&(@ E%mpm@mm CAABGIAIG cGEGEAGRRCG

G e v T B
1680 Jei Gé@?% CCAATGAGTA
1740 45 PF&"I” 7y t@r@ATMT@@ﬁr@@G@acmsﬁ, Ann. Rev.

GCATAGT AAABiochem. $6,0519-383 [1%@%‘4&}% 1@905?%;1@22121 m GTTTTAA
CACGGTTTTC_GGACICCATG 1860 50 AGT > s BAGLC ich

AAGGCT CAGEESqRsT ¢ érftigior (A pagseripgional stanlsygm’Shea-G@h‘ﬁ%ﬁmﬁaETI MP@Q% 267,

/CA?\% C%TA_? 3@%@ %%EF%@&WECWT%eme%g fprotein) site

AGCCCCATAGCHERSGIARES A oCal 14,I8P-505 AP EBRKF RENCHRE] BudETATHAGACD, 1213 12?13700
CATGT [1991

G.
60 (2L TN O?rl\%%'e et al. Nucl ACéds %esN&? 131 ~139 [1991)), the %TAS@MOI' 1 (GATA- :
CHARACTERMsrikegnd Orkm Mol Cell. BigIA)31 FIGHA10 1BRA))hiad @hd @dtivatidStranscription factor

(B) TYPE: (A¥¢! RbdneP&ra, Mol Cell Biol 10, 5138-5149 [1990]).
15

It will be appreciated by one of skill in the art that many changes can be made to the promotér

and promoter-containing constructs exemplified above without departing from the broad ambit and
scope of the invention.



(C) STRANDEDNESS: doubl e (D) TOPOLOGY: |i near

26 (ii) MOLECULE TYPE: cDNA - (iii) HYPOTHETI CAL: NO
5 (1v) ANTI-SENSE: NO (vi) ORI A NAL SOURCE: e
(A ORGAN''B990p49P3ned badnavirus 10 (O | NDI VPOUAUS/GAATE: -
W1lians (xi) SEQUENCE DESCRI PTION: SEQ ID NO 2:

ATAATAATAG AGACAGATGG TTGCATGGAA GGTTGGGGA® GAGTTTGTAA ATGGAAAGAA

60 15- CAAHRARAGIAPMHIAAGATG GTCAGAGAAG ATTTGIGCTT ATGCGAGIGG AAAGITTAAT
120 CCGATCAAGA GCACAATTGA TGCAGAAATT CAAGCAGTCA TCAACAGCTT
GGATAAATTC (1) GENERALBINFORMATIONAAGATATATT ATCTTGATAA AAAGGAGTTG ATCATCAGGA

CGGA 240 20 AGTTTCTACA AGAAGAGTAG TGACCACAAA
JVes caflaryvela E" ') TATCA CTGGAACAGG

CCCTCAAGGG TAAI rative Centre ropigal
ATTGOATGTG PAAGITRGACE. ATATT G&QFK%‘?Q‘ Y50 TOPLERL BIRETAGCAG

420
ACACTCTGIC AAGGCTAGIR AARPHIGATAY UBCCAGAAGGHE GASAGATREA

TCAGAAALPA TATTGAT ) TACTTC AGAAAGGAAG TATTGGAGCA

480 AAAAGAAA ﬁe GIGGA TATGAAGCTT GGATGACAAG AATCCAAGAA

40 30 CACAAAAE'MOA@&CA@EWIA TAECGAA AAACCAGTTT TTAAATGIGG
'?'TGCAGGAAA 600 CCTGCT AGGC TTCACACGTC CAGGACATCA AGAAATCCGG

( GAAAATAAAG CATGITTCAC TTGGEGTATGG
AN AT pmppdifon T SHRIMIR GIALES LGNS

estraat 2% 780
AGTAAGCCAG TTGCCAGAAS AACAGAAR CT
(E) COUNTRY: Belglum
(F) POSTAL CODE (ZIP): B-3000
20
(ii) TITLE OF INVENTION: Plant and Viral Promoters

(iii) NUMBER OF SEQUENCES: 10

25 (iv) COMPUTER READABLE FORM:
(A) MEDIUM TYPE: Floppy disk
(B) COMPUTER: IBM PC compatible
(C) OPERATING SYSTEM: PC-DOS/MS-DOS
30 (D) SOFTWARE: PatentIn Release #1. 0, Version #1.30 (EPQ)
(vi) PRIOR APPLICATION DATA:
(A) APPLICATION NUMBER: AU P0O7593
(B) FILING DATE: 26-JUN-1997

35
(2) INFORMATION FOR SEQ ID NO: 1:

(i) SEQUENCE CHARACTERISTICS:
(A) LENGTH: 2106 base pairs
40 {B) TYPE: nucleic acid
(C) STRANDEDNESS: double
(D) TOPOLOGY: linear

{ii) MOLECULE TYPE: cDNA

45 (iii) HYPOTHETICAL: NO
(iv) ANTI-SENSE: NO
50 (vi) ORIGINAL SOURCE:
(A) ORGANISM: Unnamed badnavirus
(C) INDIVIDUAL ISOLATE: Mysore
5 (xi) SEQUENCE DESCRIPTION: SEQ ID NO: 1:
CCCAGGAATA AACACGATTA TCAGTCGAAT TGGAAATGCC AAAGTTTATT CAAAATTCGA 60
CTTAAAAAGT GGTTTCCATC AAGTAGCCAT GGATCCTGAA TCCATCCCAT GGACGGCTTT 120
60 CCTGGCTAAC AATGAGCTCT ATGAGTGGCT TGTCATGCCC TTCGGTCTGA AGAATGCTCC 180
AGCAATATTC CAACGAAAGA TGGACACCTG TTTTARAGGT ACTGAAGCCT TCATTGCTGT 240
65 TTATATAGAT GATATTTTAG TATTTTCTGA GACCGAACAA TTGCATAGAG ACCACTTAAG 300
AARATTCCTG GAAATCAGTA AGGCCAATGG GCTCATATTA AGCCCAACCA AGATGAAAAT 360

AGGGGTCAAA ACTATTGACT TCCTAGGAGC CTCTATAGGA AACTCCAAGA TCAAGCTTCA 420



GGATGCACGA TTGAAGACGC ATTCGATCTG CTAGACGTCA GCAATGACGA TCAATGGGCA
AGGTCGTAAG CCATGACGTA GCGGAAGTGA TGGACCCCAT ACCACTGGAT

840 40
GGCACTAACC 900 AGTGTGACAA GGATACGAGA TGCCAAGTGA GCTCGATAGC
ACTCACTTTAMRA%8420 T 960 45 GGTCTGOGTA CCAACTCCACPGIAHRSQ8#93T

CTGAGGIGCG ATGCTGIGTC ACGCACAAAG 1020 ACTTTAGATT CCTTTGCGIG

AGATGTACGC AAAGCAGTIGT GTCCAGAGTG TGCTGIGACE 1080 CGTCCCTTGC .
ATTATTGGETG GGTGCACCTA ACGATGCGEG AAGCCGAACT CCCTCTATAA 1140 50-
ATAGGACCCC S FATATABT FAAGAAATTRGCOERATACRNCACOSABCTITEBARTE GGG 480

1200

CTITGTGTCAA GAGTGTGAGT AGAGCGCAAG
1260 555 ATCCGTGT%%;WWA RANI COAT S EBF ASERRT R PCAGAGETT T

1320 GHAACTCTAGGC CCTCTTTACT CTAAGATATC ACCAAATGGG GAGAAAAGAA TGAACGCTCA 600
1322 INESBN%TICN FOR SEQ I D NO 3: (1) SEQUENCE
CHARACTERl S%GGG CTAGTCACTC AGG&‘ NESARCTEORE Abﬁ%'@cﬁé@ rASCTGGAATT 660
(B) TYPEO namdcecheC ndafdraaaa Teereataca( Aceeh Q@%ﬂg WhkEsscee 720
(D) TCPCLCEN | i near (1) NCLECULE TYPE:

27 T(‘%TFW\WWEWWGGWGGC ACAAGAAAKA GTATUNELCBENBECAQIGE 5 780

(vi) ORI G N&acSPRRCE
(O I ND1VI DUAL | SOLATE:
| D NO 3: TGATAAGTTC AAAATATACT
AGCTATAGTC AGGTTCTATA
20 CATGCTGACC GACTTCATCT
CTGCGAGAAT ATATTGGCAG
_ GCAGCATCAA CACCTAAATG
2 CCCAGAAGTT GCGAAGAAAA
AATACAGATA AATATGATCA
30 TGAGATAGCT GTCTCCCACA
AAATCTGTGC CACATTTGGA
GGCGTGGAAC AGAATCTCTG
3 TCTGGAAGAA GAAGACTACT
CACGGAGTTC TACCCTGACG
40 CCATTACAGC TGTGATCGCA
GCTAGCGCTC AATTATCTTG
s GTGTCAAAGG ACGATGGGGC
4 TATGCTTTTA TTTTGTTAAG
ACCAGAGGCG CCCCTGGTAT
50 AGTTTTGAAA TCCGACGGCT
GTAACCCCTC GTTGCAAGCA
55 CCCAATAAGA ATCCTCAGTT
AGCCCCATAG TAAGGAAAGA
CATGT
60

65

{2)
(1)

(A)
(B)
(C)
(D)

LENGTH:
TYPE:

STRANDEDNESS :
TOPOLOGY: linear

ATTTGGACAA
AAAGCACAGC
CGGGTACGGG
ACTCCCTCTC
GAATCCTACT
TCGGGCAGAT
CTGAAGGACC
CTTCGAGAAA
TATGGAAAAA
AAGAACACAG
GGGAGAATGT
GAGGAGATCC
CCCACAAGCT
CTTTTCAGTT
CCAATGAGTA
CTGATCCTGA
TGGCGCTGCG
TTAGTCTGAG
GAGTCGGAAA
TTCTTCATCC

TCCATTTGGT

INFORMATION FOR SEQ ID NO: 2:

N U
CCA%S%P%? GCACTATTGTO4£@GG %ﬁgaﬁ

GAAGGAGTTA
TCAGAACAAA
TCTAGAAATA
TAGACTAGTC
GGCTCTAGAA
CATTATGAAA
TAAACTTCGG
TCCTGACCGA
CTTAGTGGAT
AAGGGAAATG
ATTCAATGAG
CGGTTAGAAA
GTGTCAGAAA
TTCAATTCTG
CCCGCTTTGA
GCCTCGGGGA
GTTTTAAGCC
AAGGCTCAGC
TACCAGACTG
TTCTTTCGGT

GTAATTCCGC

SEQUENCE CHARACTERISTICS:

1325 base pairs

nucleic acid
double

TTGATCAGAA
CCCTCCCGGG
AAATTTGAGC
CAAACACTGT
GAATTGTATC
GTTCTGGAGA
TGCGCATGTG
CCCTTTTACA
GACTACTTTC
GCTCGTGAAG
GTTTTCGACC
CAAGGAAGCG
GAAAGGTATG
TAAATGGCAG
CTACTTTACA
GCCGGATCTA
CACGGTTTTC
CTTTCTCTAT
CTTACTTCGA
TCACTTCCTG

TTCACTCCTG

DESSRCBTI ON: 86EQ
CAGACTGTGA 300
TTAGATGGCT 960
ATATTAATGG 1020
TACAAGGATG 1080
AAAAGCCCAA 1140
AGCCAGCTGG 1200
GAAAAGATGC 1260
AATGCCAAAG 1320
AAAACTTAAC 1380
AAGGTCAGAA 1440
ACGAAGAAAT 1500
TGAAGAGGAC 1560
GTGCAGGGCG 1620
ACAGAGTGAG 1680
ATCTGAAAGC 1740
GCATAGTAAA 1800
GGACTCCATG 1860
ATAAGGGTTT 1920
GTTTTGAAAT 1980
AAATTGGGCA 2040
GTATCAGAGC 2100

2105

nnaned badnavi r us



ATAATCATTG AGACGGACGG ATGTATGGAT GGITGEEGTG GCATTTGCAA ATGGAAGITA

60
120 15

AGAAAAATTTWO 99/00492 1&(3:0
CTGACAGCAA GGCAATTGT
CCCTCTOGTG TCOGATGGAT GACTCTAACT

AGTTAAGGTA TATTITGMACEAGAT T CepAAAGATAAT

AACAAAGGEEG AACCCCGATC CGCTGAAAAG ATCTGTGCTT ATGCAAGTIGG ACGTTTCAAC
[ CAAAG GAGCTATTGA CGCTGAAATA CAGSCTGITA TCTACAGICT
AAGATTTACT ATCTCGACAA AAAGGAGCPCTANUSEDOGCA .

20 AGGITCTACG AGAAATGITC AGAACACAAA
o GACTACATCT CGGGATCCGG
ACACTTQCAG
420 .25

360

ACGAACTATC AC?ACT TGIT CAAGCAATTC TCATCAACAA AGAAGAATCT

CCTACAATAC TA

ETOTARROTHRAACRIAANA ACGGAGGTAT TACAAAAGGA AAATCCTATT

Ghér CTGG GTAACAAATA TCAAGTCAAT
5 TCCAGH EAETAECTGT ATGCATTTCC AGAGCA .
gig 30 TTCATAACTT GGGAACAACC CCAGCTGAAG TGTGCCTGTG GAGAAAATGC 'CGTACTCCTT

TGC
ACT T@@AY’N@@A@@M TCCAGGACGG AGATTTTATA GATGCGGTAC CAACACT

080 Gg{" G CGCAACTTAG CAATCTTCAG
CATGTAT TEPAA TRGAAVIGAS TATATT
328 35 10  AATCTT cf'? cﬁ%&%ﬁéﬁe@mmeecm A&C@ﬁA&g&A -
AGATCTGATC (xi) SEGEENCE DESCAARIGORG Mg AN GIEECECAA CTCCGA CCCGGT|
840 40 CACCGACATG ATGACTAAGG CGGACGT

CAGAAGACTC L TGGAA GGTTGFGAG GAGTTTETRACHTGARACRGGT TCAED -
GGACCCAGCA %ﬁ\cﬁ“ RATRICRATHESA GO. AGTGCTTGE

ATTAAAGECC caATIMCASGR CATAGSCETA G X%%G{_H&?WGG AAAéTT'iWO 45 120
GCCAGCA TACTGGCCG T
ARG Caaa: KGA‘%&XIWWGW@GT@Wﬁ%%%

CCCAGAAGGC e
TICTOCT QOOGTCCATA TAAGGAGGCA G

1 G o

1140 0 OTAGA < Wmmmﬂ&% cA

1200 BETTINESTA PCREAGTEE GG LINULESE S E R 360

1260 AT T ICTOOOCATC TCBTATCAGA GUCATAT _

1297 55 é*%@r ENTECRA KIS PAFINOSAGE ATATTGACGG CAAGEATABEQUENCESso

CHARACTRERI 81¢d@35cAE) ACACTCTGTC AAGG(:@RGI’AEN@REI%%%@%%&( quﬁeq:chczx 420

(B) TYPE. nUCGlAeAL\CAAa (’:I‘IAgTGATCAA CGTTGCAGAA GAAATACTTC AGAAAGGAAG TATTGGAGCA 480
AAAAGAAAGT TGGGAGAAAT GATAAGTGGA TATGAAGCTT GGATGACAAG AATCCAAGAA 540

20 CACAAAATCA AGACACTAAC ACTTATCGAA AAACCAGTTT TTAAATGTGG TTGCAGGAAA 600
CCTGCTAGGC TTCACACGTC CAGGACATCA AGAAATCCGG GAAGAGAATT TTACTCATGT 660

35 GAAAATAAAG CATGTTTCAC TTGGGTATGG AAGGATCAGA TTGATGAATA CGTTCAAGAA 720
GTGATGACGT GGAACGACCA AGTAAGCCAG TTGCCAGAAG AACCAGAAGG CTACAATGAA 780
GGATGCACGA TTGAAGACGC ATTCGATCTG CTAGACGTCA GCAATGACGA TCAATGGGCA 840

40 AGGTCGTAAG CCATGACGTA GCGGAAGTGA TGGACCCCAT ACCACTGGAT GGCACTAACC 800
AGTGTGACAA GGATACGAGA TGCCAAGTGA GCTGGATAGC ACTCACTTTA TGTAAAGAGT 960

45 GGTCTGCGTA CCAACTCCAC TATAGTCTGT CTGAGGTGCG ATGCTGTGTC ACGCACAAAG 1020
ACTTTAGATT CCTTTGCGTG AGATGTACGC AAAGCAGTGT GTCCAGAGTG TGCTGTGACG 1080

50 CGTCCCTTGC ATTATTGGTG GGTGCACCTA ACGATGCGGG AAGCCGAACT CCCTCTATAA 1140
ATAGGACCCC GTGTATTCAG TTGCAAGCAC GCAACACAAC GCGAGCTTAC TTCTGAGAAG 1200
AAATAAGAAC AATTTGTGCT TGAAATACAC CTTGTGTCAA GAGTGTGAGT AGAGCGCAAG 1260

55 ATCCGTGTTG GGAAATCCGT GCCGTTCTGG AAATCCGTGC CGTTCTGGTA TCAGAGCTTT 1320
GT 1322

60 (2) INFORMATION FOR SEQ ID NO: 3:

(i) SEQUENCE CHARACTERISTICS:
(A} LENGTH: 1297 base pairs
(B} TYPE: nucleic acid
65 , (C) STRANDEDNESS: double
(D} TOPOLOGY: linear

{ii) MOLECULE TYPE: cDNA



(D) TOPOLOGY:

i near

(A) DESCRI PTI ON: /

28 ;
| D -NO 4:
26

~Wo,9ofobash
ORVATI ON FOR SEQ I D NO 5:
- %g) LENG® 27 base pairs

(2)

CHARACTERI STI Cs: .
nucleic acid

(B) TYPE:

HYPOTHETY CAL: NO

DESCRI PTI ON:  SEG )| BRMNGNAL: SOURBE:

(2) 1 NFORWlm

27

CHARACTERI STI CS: _
nucl €ti0 8EQUENCE DESCRIPTION: SEQ ID NO: 3:

(B) TYPH

20

25

30

35

40

45

50

55

60

65

ATAATCATTG
AACAAAGGGG
CCCATCAAAG
AAGATTTACT
AGGTTCTACG
GACTACATCT
ACACTTGCAG
CCTACAATAC
TCCAGGAGTA
TTCATAACTT
ACTTCACATA
CATGTATGGT
AATCTTGACT
AACCCAGAAG
CACCGACATG
CTTACTTCAC
TAGTGCTTGT
CCCAGAAGGC
TTTCCAGACG
GTTTCAGGCA
GCTGAAGTTT

ATATTTGATT

(2) INFORMATION FOR SEQ ID NO: 4:

65
desc =

(ii) MOLECULE TYPE: ot her
(iii) HYPOTHETI CAL: NO
(xi) SEQUENCE DESCRI PTI ON: SEQ

"DNA priner"
ANTI - SENSE: NO

CCCAGGAATA AACACGATTA TCAGTC

AGACGGACGG
AACCCCGATC
GAGCTATTGA
ATCTCGACAA
AGAAATGTTC
CGGGATGCGG
ACGAACTATC
TATCTCTAAT
GATTAGCTCT
GGGAACAACC
CCAGCCGAAA
ACTGGGCTGA
CAGGACAAGC
ATCTGGCCAA
ATGACTAAGG
CGGGTTCATT
ACTATTGTGC
CTAAAGTTAG
CTACCTCCCT
TCGAGGGAAA
TCAGTCTGTG

TCTCCCCATC

10

(C) STRANDEDNESS:

I'v) ANTI-SENSE: NO

ATGTATGGAT
CGCTGAAAAG
CGCTGAAATA
AAAGGAGCTT
AGAACACAAA
AGTTAAGGTA
ACGACTTGTT
CAAAGCAACA
ATGCATTTCC
CCAGCTGAAG
TCCAGGACGG
TCTAATCGAA
AGATGATGAA
CTCCGACATA
CGGACGTGGT
ATTAAAGAGC
TTTGCCAGCA
TGCGTTCCAA
CTTTTCTCCT
TACCCATCTG
AGTAGAAAGC

TGGTATCAGA

GGTTGGGGTG
ATCTGTGCTT
CAGGCTGTTA
ATTTTAAGGA
CCCTCTCGTG
TATTTTGAAC
CAAGCAATTC
ACGGAGGTAT
AGAGCACTGG
TGTGCCTGTG
AGATTTTATA
GATTATATTG
GGATGGGCCT
GACGACCCTC
GGACCCAGCA
CTTTACAGCT
CATACTGGCG
CGCACATCTG
CCCGTCCATA
CCTAATCCAC
AAGATCCTTG

GCGATAT

(1) SEQUENCE CHARACTERISTICS:
(A) LENGTH: 26 base pairs

(B) TYPE:

nucleic acid

(C) STRANDEDNESS: single

(D)

TOPOLOGY: linear

(ii) MOLECULE TYPE: other nucleic acid

(iii)

(A)

DESCRIPTION:

HYPOTHETICAL: NO

/desc = "DNA pr

primer"

20

GCATTTGCAA
ATGCAAGTGG
TCTACAGTCT
CTGACAGCAA
TCCGATGGAT
ACATTGATGG
TCATCAACAA
TACAAAAGGA
GTAACAAATA
GAGAAAATGC
GATGCGGTAC
CGCAACTTAG
ATCAAACAGA
CAGAAGACTC
ATAATGAAGG
CATACCCTTA
TGTAAAGGCA
TGTGTAAAGG
TAAGGAGGCA
TTCCAGTGTT

TAAGAATTTT

imer"

nucl eic acid

PCT/AU98/00493

(i) SEQUENCE

single

(iii)

15 --
(D) TOPOLOGY: !f1iled¥POTHETICAL: NO(jj) MOLECULE TYPE: other nuclei< acid

(A) DESCRIPTI Oy akflESGnse. G@generate DNA

(xi) SEQUENCE

CACCCCCGGEG MYMANGCTCT GATACCA
: Y amed N@dng vi @0
ATEENSFRfingsr base pairs

(i) SEQUENCE
ATGGAAGTTA 60
ACGTTTCAAC 120
AGAAAAATTT 180
GGCAATTGTC 240
GACTCTAACT 300
AAAAGATAAT 360
AGAAGAATCT 420
AAATCCTATT 480
TCAAGTCAAT 540
CGTACTCCTT 600
CAACACTTGC 660
CAATCTTCAG 720
AGATCTGATC 780
AGGACTATTC 840
AATCCAATTC 800
TTAATAATGT 960
TCTGGTTGTC 1020
TATCTGGCTG 1080
GAACCTAAGT 1140
TTCCAAAGCA 1200
TGAGAAGTTT 1260

1297



(C) STRANDEDNESS: single 35 (D TOPOLOGY: |inear (i)

MOLECULE TYPE: other nucleic aci?...) HYPOTHETlCAﬁA)NgFSCRIPT|CN:(iV§deSC =
" DNA priner" 40 i ;

Aﬁ??-egg\gg"’wma” (xi) SEQUENCE DESCRI PTI ON: SEQ | D NeCT/Au9sbo4gs 5
AATAGCGGOC GCATHATHAT HGARACNGA | o

(2) I NFORMATION FOR SEQ ID NGO 7: 50 28 (i) SEQ

CHARACTERI STI CS: (A) LENGTH 20 base pairs .

(B) TYPE: nucl eli)aBNTI-SENSE: NO (C) STRANDEDNESS: single 5

1 ii) MOLECULE TYPE: other nucleic acid
E% E)Eoggéo% c;ulxqgairs’a%"éé@ D’ﬁﬁ&%‘i ON&rSEQ &P No: 4(jjj) HYPOTHETI CAL: 7!\'0
(iv) ANTI - SENSEsANGh DlracearTa( ¥aereEQUENCE DESCRI PTION: SEQ ID NO 7: ve
AGAGGCGCCC CTGGTATTGG (3) | NECRATI on

29
20 _ |
FOR SEQ jop N} B'FORMATION FOR SEQ)IDGNeY JESNCE CHARACTERI STI CS:

() LENGTH 20 basespmishor dunmacrersstrcs: (B) TYPE nucleic acid
(C) STRANDEDNESS: sifpg;l BENGTH: 27 base pairkD) TOPOLOGY: |inea
(B

TYPE: nucleic acid
(C) STRANDEDNESS: single
15 (D) TOPOLOGY: linear

(ii) MOLECULE TYPE: other nucleic acid
{A}) DESCRIPTION: /desc = "degenerate DNA primer"®

20 (iii) HYPOTHETICAL: NO
{iv) ANTI-SENSE: NO

(xi} SEQUENCE DESCRIPTION: SEQ ID NO: 5:

25
CACCCCCGGG MYMWNGCTCT GATACCA 27
0 {2) INFORMATION FOR SEQ ID NO: 6:
3
(i) SEQUENCE CHARACTERISTICS:
(A) LENGTH: 29 base pairs
(B) TYPE: nucleic acid
(C) STRANDEDNESS: single
35 (D) TOPOLOGY: linear
(ii) MOLECULE TYPE: other nucleic acid
(A) DESCRIPTION: /desc = “"degenerate DNA primer"
40 (iii) HYPOTHETICAL: NO
(iv) ANTI-SENSE: NO
45 (xi) SEQUENCE DESCRIPTION: SEQ ID NO: 6:
AATAGCGGCC GCATHATHAT HGARACNGA 29
50 (2) INFORMATION FOR SEQ ID NO: 7:
(1) SEQUENCE CHARACTERISTICS:
(A) LENGTH: 20 base pairs
(B) TYPE: nucleic acid
(C) STRANDEDNESS: single
55 {D) TOPOLOGY: linear
{ii) MOLECULE TYPE: other nucleic acid
(A) DESCRIPTION: /desc = "DNA primer"
60 (iii) HYPOTHETICAL: NO
(iv) ANTI-~SENSE: NO
6 (xi) SEQUENCE DESCRIPTION: SEQ ID NO: 7:

AGAGGCGCCC CTGGTATTGG 20



(ii1) MOLECULE TYPE: other nucleic acid 10 (A) DESCRI PTI ON:

/desc = "DNA prinmer" (iii) HYPOTHETICAL: NO (NiOV)8'
ﬁgTAlr%Eng: !% %5 - (xi) SEQUENCE DESCRI PTI ON: SEQ %gT/AU98/06493

20 20 2) | NFORMATI ON FOR SEQ I D NO 9: (i) SEQUENCE
CHARACTERI STI CS: (A LENGTR? 20 base pairs 25 (B_)

TYPE: nucl €2t BUFOEMATION FOR SEQ ID NOE)8:STRANDEDNESS: singl e _
(D TOPOLOGY: |j.near _[(i i) MOLECULE TYPE: other nucleic-acid 30
(A) DESCRI PTI o) ST it DDGE S0 ETS (iii) HYPOTHETICAL: NO
(iv) ANB - SENSE: NOBI5TYPE: nucleiXb s SEQUENCE DESCRI PTION: SEQ I D NO 9
CCTAACGATG CGGGAAGCEG STRANDEDNESS: single

20 40 (2) | NFORNATPRRNOGYR H¥mearD NO  10: ] _ “4?3 SEQUENCE -
CHARACTERI STI GS'i) MOLECULE TYPE: t:(hA%! LENGIH: 2 ase pairs
TYPE: nigcl ei ¢ acid (a) pEScRIpTION.  ( Llo EANBONESS, »single .
(D) TOPOLOGY: |i near (ii) MOLECULE TYPE: other nucleic acid 50
(A) DESCRI PTI Gpii) HYEQZEETICALHNIO pri nmer " (iii) HYPOTHETI CAL: NO
(iv) ANTI - SENSE:,) NQ32sense: no (X1) SEQUENCE DESCRI PTION: SEQ ID NO  10:
CTTGTAAGGC GCTTTCCCAC C :
21 (xi) SEQUENCE DESCRIPTION: SEQ ID NO: 8:
AGATGGTGCG CTCCTGGACG 20
20

2) INFORMATION FOR SEQ ID NO: 9:

(i) SEQUENCE CHARACTERISTICS:
(A) LENGTH: 20 base pairs
25 {B) TYPE: nucleic acid
(C) STRANDEDNESS: single
(D) TOPOLOGY: linear

(ii) MOLECULE TYPE: other nucleic acid
30 (A) DESCRIPTION: /desc = "DNA primer"

(iii) HYPOTHETICAL: NO

35 {iv) ANTI-SENSE: NO

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 9:
CCTAACGATG CGGGAAGCCG 20

40
(2) INFORMATION FOR SEQ ID NO: 10:

(i) SEQUENCE CHARACTERISTICS:
(A) LENGTH: 21 base pairs
45 {B) TYPE: nucleic acid
(C) STRANDEDNESS: single
(D) TOPOLOGY: linear

(ii) MOLECULE TYPE: other nucleic acid
50 (A) DESCRIPTION: /desc = "DNA primer"

(iii) HYPOTHETICAL: NO
55 {iv) ANTI-SENSE: NO
(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 10:
CTTGTAACGC GCTTTCCCAC C 21

60
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CLAI V5 1. A pronoter operative in a plant cell, said pronoter
conpri si ng: 1) isolated DNA from a- badnavirus having a
sequence X0380943%2d by SEQ ID NO. 1, SEQ POTRCY9880493 SEQ
I D NG 3; 5 2) isolated DNA which is a'viral honol ogue or a

pl ant genone-derived variant of the DNA 30 of (1);

3) a pronoter-active portion of theim DNA of (1) or (2); . :
4) an isolated DNA which hybridises u ringent conditions_to. t he DNA
of (1) or (12); mpromoteroperatlvemﬁblantcal Bﬁ@ﬁ&h@faa&ﬁpﬂéﬁgportlon of the

| sol at ed DNA of,.(4). t%iDDgé(g ter according to claiml cgrgori Si ng
nucl eot i des 1538- 27HHA i a’i“'“ aving a,§equeRssas deflined by SESHID HO: SESEQD
NO 2, or nucl eoti dBS\I(BSBorm?HDﬁOSEQ ID NO 3. 3. The pronoter

accord| to claim.1 I Si nucl eotldes 1806- 2105 of SEQ ID NO 1,
hucl ot i Fes 10 13%%5’;@@% ‘%INGJWQ‘ hopyologyrqreacRla @gnogwglenpatvagiant S thel DNA

NO 3. 4, AfBEYA construct conprisi ng at | east one gene having at
| east one pr om%ger accordi n%) to claim15 operatively linked to a coding
sequence. 3 PTofROLEIA anﬁfhea@&a&dd? ofd)et@:m 4, wherein said at

I t
S S D" SIS BTN i Y PIS 06 0 SBRA Gy,

| D NO 3. 5§, 2 prereotengstivepestion af thedsalatedPNG of 69)cl ai m 4, wherein said at
| east Ofe RrO (N eTalesely I
nucl eot i deg 18?%16 322 oféc'\s'&:am%%l\clqroHﬁﬁ PQM'&E €l eo? tc??]egqbgg_ﬂ%g%% %él%) #Q%E]@

| D NO 3. nucleotides 8504522 pf§EQ BHNO: @mrnadmddsmg 1267 of SEQIR NO3er ei n sai d

codi ng Squencm@fb?&ﬁd%é zﬁ:@orﬁ%@ t0'c &a?}n 1 comprising nuBiRb cﬁ 3%{)]%55({5 ?e§§§ %gf%[)ﬁm

construct conpri si r(l)g gene
pronot er a8edecidesyl %rléZZ&PfrﬁEQ 02, iovelho}eotidlasleeﬁ-lzw af SEQ IDNO: 3. codi ng

sequence; gnd ene havin pr onot er erative
linked to a codi %SAscgnstﬁreuﬁtzéeompv\ﬁ" é gtlclgﬁfﬂ gene having @ gleasé?ﬂ? ROEOtEA a%t"(f@'l&‘f’ iﬂ"‘
sai d seldond %@n@ebdwkcdjosaqmmuenoejul ates the activity of the expression
product of ssai | 08 enc The DNA construct

o Iﬁ% o LR fihe o gg?ﬁ@e‘ﬂrﬁr‘ﬂ)t“b feago sy Piomgter comprises

accordi ng to cl al Wherern

nucl eot i desucl@vaessnwssfz bi5 ESEQIID N 1 hucwwaésessoudwo&m 3 RD: of orSE@edtBeJ\@9-
2, or nucl 3?% NO 1297 of SEQID NO. 3. 10. The _
construct acco to c? aim8, wherein said first gene prom)ter conpri ses

nucl eot i de§. 180Be TS cohstiBEudcbrdiig! tolclaxﬁum @ﬁéx‘eiﬁleéﬁxdlgt?%agﬁ&% FromoeR chidpAe

2. or %Cl tleogges 1%56 8?(% 3125957Q ?IB l\%q nucleondes 1023-1322 of SEQ ID NO: 2, or nucleotides
998-1297 of SEQ ID NO: 3.

7. The DNA construct according to claim 4, wherein said coding sequence encodes an RNA or a
polypeptide.
8. A DNA construct comprising;

25 1) a first gene having at least one promoter according to claim 1 operatively linked to a
coding sequence; and
2)  asecond gene having a promoter operatively linked to a coding sequence, wherein the
expression product of said second gene coding sequence modulates the activity of the expression
product of said first gene coding sequence.
30 9. The DNA construct according to claim 8, wherein said first gene promoter comprises
nucleotides 1538-2105 of SEQ ID NO: 1, nucleotides 850-1322 of SEQ ID NO: 2, or nucleotides 859-
1297 of SEQ ID NO: 3.
10. The DNA construct according to claim 8, wherein said first gene promoter comprises
nucleotides 1806-2105 of SEQ ID NO: 1, nucleotides 1023-1322 of SEQ ID NO: 2, or nucleotides

e



31 1-1. The DNA construct according to claim8, wherein said first
gene encodes an RNA or a pol ypepti de. 12 A net hod of
expre55|n in a plant cell, said nethod conprisin ng a
. ggﬁg ruc accordlng to cla|n12 or an RNA transcrlpgcg 1@@8@&5
construct into cells of a plant, wherein 5 said DNA construct or
transcript coding sequence encodes said pﬁﬂduct A pl ant ceII, .
wher ei n- t helgemhamm mastdmphéuatdufgetd claitf 18U khSref Wﬁ?&}%ﬁé Qﬁ&d&cﬁpkﬁf{;% 0
claim 4 or 14. ~ The plant cell according to cral m
wherein said pPﬁﬁP a nonocot, a dicot, a gymnmosperm or a fern. 10

15. The pliant Akthodefaptsdty & srdab@eumalp‘fam VL S5 Thefidh %Fﬁ?x{ﬂ&%fﬁub&cﬁé 3 DNA

speci es sel ected from sugar.cane, banana, nai ze,
16. The pFEtuctarsordpg i thimg? phat RiAniranserintiof saifl wonstrudt ifoaslls bfsa plaﬁtp ehérein
sel ect ed f gEGDNRD | bent ham ana.
17. The pI ant Ceﬁﬁﬁ?&gx}%ﬂﬁﬁ@ﬁﬂ&h irtrltg%zﬂtug&e el?"{gd% ssgl dpa‘lﬂ?/tnnos perm speci es
i s radi at alpi né plam celh geherein tgq genome pf saik plasit seiliinclodes adpi¥ & dostrusteacetrding foallaiaf
a plant, wWaegehimgai d plant, plant tissue or reproductive materi al
conprises cells according to claim 13.

1 The plant cell according to claim 13, wherein said plant is a monocot, a dicot, a gvmnospermi or

a fem.

10 15. The plant cell according to claim 14, wherein said monocot is a species selected from sugarcane,

banana, maize, millet or sorghum.

16.  The plant cell according to claim 14, wherein said dicot is a species selected from tobacco,

canola, Tipu tree or Nicotiana benthamiana.

17.  The plant cell according to claim 14, wherein said gymnosperm species is radiata pine.
15 18. A plant, plant tissue or reproductive material of a plant, wherein said plant, plant tissue or

reproductive material comprises cells according to claim 13.
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