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wi th changes to 78 genes unique to this condition. However, when the

conbi nati on of these two conpounds is applied to the corn plant, 1128 total
genes are changed (Entity List 3) in expression, with only 568 gene changes
unique to the conbination. FIG 2 is a graph show ng the distribution of
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As used herein, the term"plants" are selected fromdi cotyl edons or

nnnocotyledons Such plants include decorative, flowerin Plants as well as

plants orVBIZAH15PW¥ts for human or ani mal consunpt i on. g P19 o

suitable plant contributing the cells used in these nethods may be rice,

mai ze, wheat, barley, sorghum mllet, sw tchgrass, m scanthus, grass,

oats, tomato, potato, 20banana, kiw fruit, avocado, nelon, mango, cane,
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cor r espondi $58¢ SAAYEIquA toghgsiomkinatieat abol ite as a result of the alteration of

one or nore gengi@ragdyghsh shamt emttmtdubreofAlrﬁldaa% g@t@@%ﬁaﬁhy SbretBEbyTEL hOdS
described herein, the ubs nes or gene products f orntngla rel evant
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obt ai ned showi ng differential expression, a cuto >2 fold change or >5
fold change™GFPrisaionsitt onXAdiuRigs 8FSEPMEt ed t 0 focus the analysis on the nost
meani ngful subset. To form a useful expression profile for the nethods
descri bed herein, the expression profiles of the plant cell eval uated nust
be significantly altered, both fromthe background expression profile of
the sane plant cell sanples, as 25well &s fromthe expression profiles of
the first test conpound and the additional expression profiles. As used
herein, the term "physical state" of the plant includes without limtation
the conditions of increased ethylene sensitivity, decreased ethyl ene
sensitivity, enhanced ripening, increased resistance to stress, heat,

popul ation density or salinity, decreased resistance to stress, 30heat,
popul ation density or salinity, increased pathogen resistance, decreased
pat hogen resi stance, increased flowering, increased nitrogen efficiency,

i ncreased herbicidal resistance, increased photosynthetic activity and
|ncreased yleld As used hereln the ternt test conpound or addltlonal
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the additional test conpound is nore than a single conpound and may itself
be a mxture. In certain enbodinents, the first test conpound is a conpound

with a knSQAEP&O¢ Lpon the plant cell and the additi oRST/USAHIGHE i's a

conmpound with an unknown effect upon the cell, or vice versa. In other
enbodi nents, both the first test conmpound and the additional test conpound
have unknown 20i ndi vi dual effects upon the cell. Simlarly the anmbunts of

the test coErawEBtsDEEERIEdoNOr use in this nmethod are considerably smaller

t han those requiyed for rimenptation in the field, or, i row ng the
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peptides to, derive ern of protein expression. Simlarly, analysis of
appropri at ell“g‘c tlregﬁ’é @%gé"

2Pl es by nass spectrometry may be enpl oyed to
derive nRNA or piSothailant @Rmesma@mzptaltbttmqasressfﬁhef aadissihotise st qffmyclbeacebnduct ed
on appropri P R pidfe i l:l@@&é JA it 1?% d-pgse
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or protein F—;&%%ﬁ&bfmmmtmﬁﬁlé genm% g&n pRAMIAURTS ﬁiﬁé&édn@@@fén@d tota@anexarml es
bel ow may a ses. For use in the nethods
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t he pharnaceutical patent US 7,332,272, 3anong ot her knomn descrlptlons of
expression profile generate extant in the art. In certain

enbodi nents, the expression profiles are generated by extracting,
enzymatically anplifying and | abeling nRNA of a plant with a detectable

si gnal -generating agent This | abeled nucleic acid nolecule is then exposed
to a mcroarray upon which have been discretely spotted 30DNA sequences
conplinentary to many or all of the possible nRNA species expressed by the
pl ant cell. The | abel ed nucl eic acid nol ecul es that are expressed by the

pl ant cell hybridize differentially to the discrete spots, conferring a
detectable S|gnal proportlonal to the concentratlon of each nol ecul e |n the
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The met hods described herein further conprise identifying a significant
alteration in the |level or pattern of expression between the genes or gene
product s P HHEBRbi ned conpound 30expression profile 3%@%@&@%%? m ng
the expression profiles of the cells/culture contacted individually with
the first test conpound and the additional conpound by conparing the
respective expression profiles. This conparing step may be perforned by

vi sual i nspegéssionprofilesiftudp HBRINA 1eSschfts RRPNACSHved MepsrBR; pfpaéihr med by a

conput er processor.or computer-pro d_i nstrunment that gener S
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t he conbi negdeopédfehd @Bodusts 8 tHKOMHE QYU InArhbtRA e@bodinfiet, SRNEpReH R GhRith daﬁﬁesesS) or.
gene productﬁbs% i.n the conbi ned como nd lgrofl | e conpared with the additive
S SN P
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sel ect ed gemtheprofigene product was unaltered fromw ldtype levels in a
profil e generat ([ : ' ' il e and
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from wi | dt yp@Einzeyeevantsrpressiph erglle srnnrises fHe S.dofri¥i herd 0 €ORYe e EXPeessi on
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first test coquq)ound addi ti onal test conmpound profile, or a
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of the firs tile t he i 1] | fi St r ively, a
signif i%ant&%ﬁg{ﬁgnglulﬁ%lgnﬁgjtﬁ\%/%le\%g g%g‘h%é\fﬁ% gl;aGFJaeﬁ'i (b)%{)%'?)dfm%toﬁéheg gh%egggﬁ%éeét ed genes
or gene pr ottanedshowing Hisfersatirbexnesshicnonptetfrefizofoldfchinge ¢rixa foldwehargewniafbgict ed or

up- r egu! at cailpse_ie@t@d oSy ind A 5iQ8n £t ﬁ&aﬁﬂgf@psmasteti. M6 e RLSeER 'eﬂ;@esﬂ(gnOf' I es
of the firs @fﬁmfl | e and the aé/dl tional profrle. Still another 'significant

al t erat i on BfiREtke mpBods derpiitee Berek thessssseinn P of Be alaef cethevalusted roystiRsal
expressi on gnafchdi Sitet<al bof s Bt Bdkgdslell bipyssidarpafiitd of the RineGildatde8 chntpltgaef r om
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that were unal t dPOF T Fam U P yRo vl 8 bt B it FEHUREPERAE T - om ¢ ne
addi tive al ¢oaditdnk ofiscrefedtethgledd sersitivity, ddcrehsed ethvdent: krasitiddli anbaypalirvipprief | | € wer e
up- or downgLeguy r@sﬁsaqceltps&ega,ehegeam@@oq dQﬁsﬁ;f' ?rlsﬁinﬁyr]_q S0 qes{a@m:@%/ gppe 30
products that were up- or down- regulated fromw fdtype evels in a profile
gener at¥d flieahparhlaticadensity vrsalipity. dcensed pashoggn resirgange; desieaspd ppfhiopem repisiineche

addi tional REeLL RwWETCinB ke it RESididnOMnWedsed BeRAcidaEB S cOQincR¥BI €SSi ON i N

t he conbi ned profile. . . In one enbodinent, the identification of a

si gni fi cant PRRIoPRMaS sy iy andipgeassdffidhed conpound expression profile

correl ates w th & selleeinakk teif "estcompouhdver plidifidnalcenp&ind @ndgos,a cherfittd f er ent
effect than_that dthc?uls)ed tb%( defi t.tgtlar ttr(l)gatleg,t COJJ%{’%UQO ]orhegd)gi teid onaallangorrpound
al one or a TPPEFERt" "Yreeater or "Tresser Pet't &k hthe predicted additive
effect of the two conpounds. In one enbddinent, the altered effect is a
significant enhancenent or dimnution of the effect caused by one of the
test conmpound and di m nution of the effect caused by the other. In one
enbodi ment, the altered effect is a 5significant increase in the effect
that woul d be anticipated to be produced by the additive use of the test
conpounds and additi onal conpound based upon their expression profiles. In
still another enbodi nent, the conbined expression profile causes an effect
that is different fromthe effect caused by either of the individual
effects alone or the anticipated additive effects of the test and

addi ti onal conpounds. 10l n anot her enbodi nent, the conbination of conpounds

Y e 1 e I T - o



The follow ng exanples illustrate certain enbodi nents of the

above-di scussed net hod generated by using a first test conpound, the plant
growt h r Y2814 et hyl cycl opropene (1- 5MCP), and agcgﬁ@z%@?ﬁlﬂ%nal
test conmpound, the COWPASSTm fungicide trifloxystrobin in a 50%ww

wat er - di spersi bl e granul e forrul ati on (Bayer Environnental Science, North
Carolina). Strobilurin has been observed to have sone effects on pl ant
heal t h, i n phgichell braall tubtuiet SudiefRfouiid casindudt Udhg:ioﬁﬂddmth Moiwh ©r lb@ﬁdefoec& hese
corrpounds are Qun I er qi st the are

enpl oyed tonag}r(?'%ns r?pqoyfimgm% @Bré“"l’ Eoé"p(.o)'f“%f K mé’?{‘g? lﬂ%ﬁ“ ﬁﬁ't'tﬁig&age "These
exanpl es daegulptoryl ageritst orledn lbﬂslnkhosvm lcorspersls obtaitddeisiod @iy wEthamonespegipfoadat | on.

Exanple 1: o g&q%o inGRY; t Smpounds.m n seed (one
pI ant per p'% \Ag‘sﬁ%ﬂ I?%%Eh %aﬁg agolf%?e Prflpé‘ W t%%ﬁﬂ%ﬁ)ﬂcgéTM potting
m x ( Cofr adwraalﬁa?rﬂer qilgent or splyHeNaRA mmb%mknsi@étm@efsmgamﬁmmwgmm in a

gr eenhouse &én&ﬁng}@np@m&%rhﬁ alt,hgthgplg,yg,lﬁang&ﬂs vvatered every 24 hours or as
needed to maintaln stress %ree condi tions. the corn plants reached the

VI O growt h st agd® 2@ hstesprensipePrafilpsfAisgin; ﬂf?t“&?th&dsrd&ﬁ’&%hi'@t& PehIee’e bl ock
desi gn Wi t hplat gl antiSueb trbim the k£ plahtdnll BREbsRRYIY rdaaremmp@aroﬂ, ef2l, amhtser Wer e
treat ed u5| a st i cre car r. vol unme

W th 20 |/
oot mont o AP D SRR et PR i P geR e el SEkE DR RS
or ganosl'DI i celher calturd iacdnganted BF &L W sulffic®t 1§ plelhenan (Bhretiindathe mre;sxc&ioalf htilaastvi | | e,

o 035% S L&%‘Tﬂl =0 2"7 e%E %tsﬁﬁﬁa%ﬁ%}%&%%ﬁ%ﬁ@y Pgﬁtcg'{ﬁ6'(‘g§‘éag%)a)5| JI:V\ET
surfactant - aﬂﬁ@mﬁmmmwd(qf agprobimtion of thelfiBPregiSompaad and GEMARE:!flathgi ci de | x

Two hours %&sauna hgnﬁeemaé}m %&@rwa@ﬁneugmreask?a\ﬁ% ishad. 4§1<'aﬂ6mﬁaesved the
spray were sanpled. For each g ant,” five, 2 inch pieces of |eaves were

taken, cut 9rAtlessidrRls 4 5i Cerds 1 AhIseAbiwed Therompand T i coptinagioropayibene t ube.

Sanpl eSISV\BrE%plieﬁm{ilé S bpidnf &aeﬂnﬂanééwy dr CEhs @0l SE RN HiMinlemBodd¥ &N ght to
the | aboratory for processin npl e 2: Corn RNA Preparation and

Hybri di zat i Brddtipnahest Fompaotag 'g'aefg. Ba i\ngéﬁ KwgPRnd gidgray G bEAMITBHEI  gene
expr essi on @k éthoﬂ@eﬁlﬁS}legﬁst W&S‘conuﬁcﬁdd its 7] ca@founmewltﬂlaﬁ(ﬁ@ﬁmfem abdnyhequ @B s ed

genes f or tr 1 N re erence to u sSues.

Sothni cal il Sttt e RSP ol R Bk p OB s SRS vepl R C
were hybri dotlmednltochmmwamehecﬁritteetrcempounct zalnslcradcpmonamgmfvalnwd betwdapwil eaf

{1 ssuest el b OPATININLALAR RAIAodmMRell hELELGPC o
untreated | eaf tissues. C|ences custon1genera 8

conpr ehensi wehadmaggregesidersbly aall ta@ thrRsare@rngd foeexpprinpoita in the iﬁelé ogip gwma/as used

tO carry OUke HLrEEnQﬁ’J IE%YatJPy Wuﬁtﬂdl@@&oh&ﬂ&the?%&s%ﬁs@% uE SR ESR BN clifef t han
58,000 different maize transcrip Agi | ent Technol ogi es Inc., Santa d ara,

CA) obt ai netillf HSPHr5UlsPNE vprstthe ‘g"d'ﬂfyé’ g‘e qPE TR EYVEN W samipeiude glsasiOdd usi ng
an A8I6 | ent b(i SOM¥E 1. a%ﬂm?&ﬁicrdégfhﬁ‘ls@&lngmgﬁﬁ ca@gn 8ScuBiire 308He @ggﬁlﬁ@mt id mEQpi eskof
44, 1 ro 1 copy of 14 S 1n a tion.to 1 5 A entspleln
control 75% Tﬁ@’e’%@’f ieafinn g ife P iaﬁb‘nggtéis?”F c"ghqt 6?‘[@?9'8‘8? e anapp 8'1 % nt hesi zed

i n-situ 10usmpeunt hengbidssat Bist D, &@ahmh@gmlcfogmm pdﬂmllh@mﬂﬁdﬂ@tnulieemltur&r RNA

| sol ati on atrﬁd Pur | EI atlL 0 458 n{)m_ lca %TIE K lan rlouee%\iieetgf ti ssues were
resuspended | i 450 LE’ freXtrac Hpbutfof'er PR TR JREYTM Kit for RNA
extracti on ¢Qocdigent, thé\/ahcenis pitest @Apouriflicgrspresatigest @, . Benl 0gr parechiligrams fer ne

powder Dby aglgi g QEin3uifd &me@mmm%L &ﬁa&hforJpgzﬁnon%a{mbﬁm%pﬂmgrI ndi ng

for 153 mnutes using a GenoG I nder |nstrurrent at a rate of I X. Tot al
RNA was3%urfi$¥ed fol | owi ng the manufacturer's instructions. Pur| fied total

RNA ;Nas L hfn qu akiker fhg gHnad ltlQiU@(L:"p%)aMt iCQRtaéed, gﬁ@os&ﬁhl&gr&om&@mtﬂﬁfl‘d 10,
spectropno an vi sual i ze I ose
el ect r ophor g@?é’ 45(% 0 OF SN YIE & 5 %& %65 1?’618&{6 h%{g 39{%‘ PG ngf‘”ﬁ"‘“lt M of

purified RNéhetsngoudd &adoed exabmllmunts,rteakeﬂy bd saisplab2, Wats 8,201 1@y By, $% 20,2a,%8cr i bed,
anplified a vah I , CA
one- col or m%gr2 %2??‘?39%0%“%“ aﬁtén ei‘Bfrm%s"él%Mr‘%p‘%ﬁ"@E #WE‘B‘(@??%&B%%% .

Si nce Dow AgroSci ences-generated Zea maidze AG LENTTm ni eroarrays for gene
expression (P/N (4503A, Design I D 022232) contain internal spike-in
controls a one-color RNA spike-in kit (Agilent, Santa Cara, CA was al so

| abel ed according to manufacturer's instructions. Sanples were reverse
25transcri bed using MWV Reverse Transcriptase and anplified using a T7 RNA
Pol ymerase. After anplification cRNA was purified using Q agen's RNeasy
mni spin colums and quantified using a NanoDrop spectrophot oneter.
Specific activity for Cy3 was determ ned by the follow ng forml a:
(Concentration of Cy3) / (Concentration of cRNA) * 1000 = pnol of Cy3 per g
of cRNA. Sanmpl es for hybr|d| zatlon wer e normallzed to 825 ng with a

Y P~ N NN . R 1A




D. Hybridization Aigo gene expression arrays were hybridized using the

Agi | ent Technol ogjl es (Santa Clara, CA) Gene Expression I—%tl)‘rl di zation kit,
Wash Buf f¥P RIY15S98¢ api | i zati on and Drying Sol ution fol | Slfly2¢11d38119

manuf acturer's instructions. Hybridizations were carried out on a fully
automated 11 TECAN HS4800 PROTM (TECAN U.S., Research Triangle Park, NC).
The hybridization m xture was injected at 65 C and incubated with agitation
for 15 hrSlbagdrﬁlinofnﬁiyhﬁwtﬂﬁorﬂls%liodﬁhgBdrﬁcﬂiﬁébl’feipﬂﬂn&ﬁﬂitl@&ﬁie sﬁmta&hhtﬁéc ff)r 30
seconds. Slide usi,ng the Agilent GE
Vash 81 ol PORREH e B e A S R P R PR s 42 f o 1

m nute 5and a f iMhahetighdyfirthgr isdhelps asdproggdibrbting ge expgastonfpenfileXram theiples cedied 30

seconds at tﬁiqgconﬁk Eéj ¥h tﬁ@ﬁ@tt&?% Goha iR cﬁ!ﬂg £ rEs% Hhrnhlg\%l% ;rﬂ%ﬁt & Of

envi r onnent (0D ¢ S on Si g | nt ensi 5. nin

extractfon Oatmue@@ﬂmdrwlftb@e addltlonalmpmwsd(v)mdeﬂ@elhand CQerlmg cemposggd | ent
(2565CA m %;(]9‘@5&16#%‘01’“@%% th%‘}\sﬁiﬂlrl:%lﬁ otMsdub cont € P ATHE Mo B @8Rk {*égt'csmpohﬁp hnol ogy

(Agil ent Technol ogi es, Santa Clara, CA). The protocol for scanning 1l0each
array defi rfedaddsipasheqn@pandt or dye channel, scan region and resol ution, TIFF

file dynam c rangegenétiibn gmi dnamzatia@oﬁﬁéaxbﬁgmﬁ%ﬁkhﬂaﬁﬂemaiveﬂueﬁm out cone.
Once the arra%clﬂas been scan eg, a fegit re extraction rotocol is followed
wi th par améPBIEd Byens ordeprs fhe 3?1 S ingPeHRG: WRRHIAT ARprPHeECy PrERpredistmPIesiG i ng

t he spats, ;folyﬂ@@icmgldﬂuﬂrd)mefs?ofplm@@ﬂini:sl’tgthb@tbk@fs(&hmdedbh@&y Examples @nathr at i 0s,
and cal cul at| n%mgs al{é et SO T 'Fﬁm tm?%n 15AIntrgLI;so canqapnlupagmand feature
extraction pro s are conp é/te © FE e eCont ni-ng ‘isﬁe Cy3 image is
generat ed ahiomgray. tThe generatéiniot yse@f)rnlk:rrom”raymayrtie(f@lowetivawmdcpaassmnmaterrf| | e
(TXT) cont sto
exam ne gefldcg'{rgéatt ngﬁdél{nen%lragal %&%g{%g?magla% E‘Jrggggerfcdéép%?d &Il}) Eﬁoldﬁﬁ%gﬁ%{% O!)s in the
ri ght posi tArgeisexpfesrian; pliadensof sagplps foragresrs o anfibaglicn to dm‘lela pepdiletah petsiHe i rm t hat

the hybgsi d'&g&dsfaﬁhapm&f&h Bﬂsmnﬁl@@ﬂﬁﬂrd(‘ygoﬁ;@f}mfcﬁ&ﬁdéi tﬁat%?ffefeﬁ@aﬁly Bid RispefRSES Were
successf ul O0The qual |ﬁt‘1ty caontr ol report provided val ues of

coeffi ci entPEB"fde’i/taF'?ré‘t’FPB SH P PRRISE eyRreseion. ogl'ﬁ'éaélg L?Pﬁysbflogi‘i’éf"ﬂ‘%ﬂy OrPafdt a based
on EOSI ti vesaplek Hyagastsp&gmﬁ@m{(?ggey@m@ecge E&E/e AR Ac bﬂofelnﬁak@lbssﬁﬁﬁdﬂaﬂﬁ es)

spi ke-in c ovi ded an esi Agi | ent Techno nt a

L ar e, Cay T B i B P PR R s malEt by PR PRI B P
uniformty, bakrﬂmm*mndrotdireqxpmdwcaﬂwimuc tythods,anhiab theti deserilsed thy Gener aI quality of
data. The T

Genospring TN AP UL REDLAIL R, B Luclh? st AN iR o O St B

upl oadi ng, ﬁ@rtwmuiuzadeﬁmhed i ihetempivgqudm@t@p beenipieykd fanthesy gurgoses. For useAf t er
scanni ng ang ﬂIe%%hU&s%e&%BJd%@rreh% mreﬁ&ﬂ Sk Bad thi %ve%%awe%gﬁgstlnmv@
GeneSpringTM GX version ) (g | ent Technol ogies, Santa Cara, CA) and
a project wfefl lwféamresaw@@ﬁmwm@n eralar campfa)ynta%&sanﬁlqsm@y heemployethBecefonnd

assi gni ng t&@mﬁ@WeQ&M@Ieefopﬁd’n%%fexﬁﬁksﬁlﬁ%mf‘ ieaidaded WiUshodrivessaare
30paraneter val ues were treated as re ﬁjﬁ?g”e%zl nt eﬁ%r%l tions were created

to spectty HOROYVRREIDAnsIete pRerprcgieR) Pyt noXgHEFFTRISHs and
wer e used tﬁeﬁﬁr&ﬂ&lpriﬁia@dﬂé*aﬁlﬂhﬁﬂﬁhdﬁﬂa Quality control on sanpl es based
on spike-in Contlr (c?e smwa ents ée EXpressio z‘lﬂe ?enerateé Xy exir mat 5 be%cm%alfe
starting anal ysi'8“"A"FEREPT Brf?:\l’gtpé A Was nor fral T Zed us a

gl obal per centliflig ascmaiﬁetlmmmRN&IOifzaant@mth aedtdgble Etmahzemrmrgegensﬁltsmw c

non- bi ol ogi G, C(Aflﬁh%fe Ko Blloced aqq%gar&@u@ﬁ wmv%eega@ééelmmrl sons.
Data was then filtere ased on expression | evels between the 20th and
100t h p¥r ceRNAseupnsescReplivsnisnl t yery calt of hemessblegtiN A tredesicepreeaddy fe plant

si gni fi cant sytatHd@ab¥kd hicRicaMl mBlefulds ThaB¥EdiPreSaNB 1R JHACRN h)%rl'dﬂé/dlff&é}ﬁiﬁlll}»er set
of filtering was done by selecting entities that were %gg Present in
P "@ébd

every si ngl B "SI seatu A s ads ity st AU @ﬁf‘?“f‘?“g%t

Mar gi nal or m&e&@Nh the sample. Theligterdly dflthieSighdl BBdacH df e sks ledlt'helctedi arl q(lgﬁﬂeis
represented in the arra as input a statistica a_One- way
ANOVA it b PR g PR T Genaimr e R B T S
testing correction FDR of 0.05. A final 6ist of significant entltles was
then filtered by a specific fold change and used for data interpretation.
FIG 1 shows the results of Exanples 3, 4 and 5 10graphically. Exanple 3:
Corn Gene Expression |Induced by 1-nethylcycl opropene Treatnent of corn with
1- net hyl cycl opropene (1-MCP) resulted in the differential expression (>2
fold change) of 934 genes on the mcroarray. Fromthese, a subset of 362
genes 15unique to the 1-MCP treatnent was further analyzed. For this

anal ysis we focused on annotated genes and | ooked for changes/trends wthin
related functional groups of genes. The expression and putative function of
these genes is shown |n Table 1. Analy5|s of the spe0|f|c genes in

oy 2 1. L o ~ o,



Exanpl e 4: Corn Gene Expression Induced by Conpass Fungicide Treatment of
corn with the COVMPASS strobilurin fungicide resulted in_the differential
expr essi ONOCER/BY change) of 185 genes on the microar P&Y/USIIPRELL, there
was a subset of 78 5genes that were unique to the COWASS treatnent. A | ow
nunber of differentially expressed genes was observed in this treatnment in
conparison to the treatnent with 1-MCP. This may be due to the COWPASS
strobiluri mlmnﬁjnﬁteoﬂ’tﬁﬂéﬂifeig%nﬁ'ﬁd’r(ﬂletvﬁlﬁﬂs aadaeaumgt ompﬂwa:bmeceaifgni ficant

changes at the e expressipn f II ng .treat anpl e 5:
Corn Gene E%‘?O&CE eStﬁd i(’)'ﬁ'ag‘?@?f" PR tﬁ?ﬁﬁe‘ﬁ%{ 8‘7%' %‘fip%mﬁﬁgg I8 Cﬁ%‘éss

fungi ci de test compdund bragetermpied. Gidtren eavh toiprasdien pedindds pemératediandfbefore the results

1- met hyl cy ulted in the
i 1 er ont | A uRRERR AR ok ARl dhel B SR S SRIRARB LRSS 0

Fr om t h&ése gengs'smp greductfforgigg thyenrressiomprofijes at@ﬂbtﬁéed:dﬁhbbwwwnﬂemmm was

further 15aéwankm~éeslaméac?fomtamr§ﬁ|@g}ﬂérm&d ffonY¥Re Jag@uf@&%p%t am%@wgreg%%ﬁ and
| ooked for changes/trends within related functional groups of gene. FIG 1

shows the JREPRTEAPOSTER e fAneGhI 0] ERFRRP SLiTnETons Bt ‘-’IS‘oﬁ’é‘"t st expr essi on
and put at i \eelnfrdd/it ha@anabeehh@ﬁ@tegenﬁﬁle st cﬁh\ﬁwﬂd bininyl @faltiGnal confpo@ldy si s of these
genes suggests Q_Eat t ESI on , of l3 out %t enes, .i nvol_ved, dl

transl ation who T?Qf)r Hﬁua RS grafes aﬁe'foﬁlip%re 2 FeicRTrig PERISA? IR was

i nducedow tnRMAOtiansddipis myh uéq'ammsesmfeksnmua{zalmdwmh s wagenths euffenenilyfu@atectpiamat ment
with 1- MCP al o, h e e veal nsi st ent
trend with Cgllls QO "’3“{" g‘%dﬁqng{pret%%és“ B ftles &%{TFQ{UCI&QE - 'lg%t?f[r w§e IXbma?m ecrease
in the exprOé%h oAivighally drpaset esmadaloasroti)lhajt at hi one transferase or ascorbate

per oxi dase was frpéﬁamdie&ﬂ&amareﬁ@;n eéﬂptrkbnaednﬁg %@atrdug\w anﬂ?sxsﬁ}sﬁxgﬁﬁm 4 out of
5 of these genes whose expression changed in t articular experi nent
25decr easedehputhrepmthy tiaevhpls pleatasiion Ef(amP'ﬁa thqyeandsf Fftﬂafétat?‘étywﬁ 9f plantsllestpr essi on
of 5 ous ofestzblg@amsem%dheﬁ bl A SwiLahEreR PRSI QRiftefent (REMERHHurRY
specific stresses decreased indicating a

i{ %‘ rq)er at ure-induced

reduction i AredthApls dreat af‘?ile"ér AfSA 3 diseriord P8 Faef Samplids GEREBOSPHO 3FRPEAT N

def ense r espicsas o&heﬁllcd@epm&ad EaS g @R Stidrotgrad iy g hinfiddoardy @ddessS. The
expressi on of . her| |C|de i Qtein, invo d.in binding

saf eners t halfltlple R RE ersetoa‘a‘“é’le %st gecﬂ% b eTSt CSWPOUS%“% ?el%l}t E?r?lcfé‘%resé'ﬁrf e.g.,
chl or oacet amﬂlw dixpexted addmva@@ﬁbamataéc)ﬂaadl@dltlrrﬁzham@teqbre&ducctm@wd afthegdcutlat hi one
or incrgase,gx B3 8fosR! %wp 1 ase as a protective

mechani sm |0n§19£ed:e§g&dsg nﬁﬂco & uHFﬁ%ﬁ ¥ %}tlnt c?i%;rlggses in the strobilurin only
treat ment, suggdlPEIgn predkingpayglsorailizpibe smyftapcoussiegtipniokthy s efdrnicrptivesponse

to the str QQHM éeﬂess’ﬁﬁ%tés aﬁ:%!aﬁﬁed ﬂytraﬂ’@ééq@ﬁtfav&aﬁﬁlezﬁu@ﬁ&@sruf b@ils ti9RE Bﬁﬁe gene
for strobilurin treatnment/ resronse I n anot her category, the expression of

carboni c anti3éygergoing so0s perEbarion. Thegrpe ratsine s piehaiee afthorstE,  whi ch
assi sts in dxplesiol @vélNin 608G MNrddIhdefddifly &GconiBinkiA with hBbRRleRS EssibOr

photosynthesi s, increased. However on of LS, sanme decr eased
in the 2- I\/dF’"ef S HNore Rfwgatve Ff&’reéii%'r"g‘g‘i&\ Sore fkﬁtegé’%etaﬁtecro“lgé‘?? s invol ved
in the Cal vmmultatyerbhsaietéamheamedten of ek pressipO& many bjolegigiemelecilehsadh af MBRNKL he

conbi nat i on, treats r{etn est.i ng..2 possi bl e decrease in 5photosynt hesi s.

ranscri he meﬁ escrlbed ereln,

In a further car pression of one histone deacetyl ase, which is
an enzyme often ﬁhnmﬂhmdeacnbetihaﬁs@wmtcpmad: lderttv&mgtalsmnlﬁcanh%ﬂe@a@edthﬂhereas
the expr eSSfe&mor%m@mtemémm ﬁ@é@@m@g&@seérn%én@faﬁ,d%%@@%mmeé\c&%& Hl e

expl anation 1s that different fam!l ers ma%I fferentially under
the san¥® coﬁ‘@i“-ﬁf’@tﬁ@ﬁ‘@h‘é‘hé%é‘?‘”@%lﬂtﬁﬁxﬁss‘ﬁﬂ refifes oblbp erdls/eytersaiested nyol ved in

10j asnonat emhxm&m iR Bk Frst 04 bénipolnid ag@me Euﬂitioﬁal EMPBUrfday ean;arlﬁgm@@@ecrneé ated
hor nrone, decreased esting. a possible redyctjon.in the s |level.

e
Therefore, ?@W&‘”&W%&é I PMEing S'EP BYSEPHTEMH éfl)’l’?‘ﬁl Blﬁpeft??“ﬁ‘?‘%?g "H&r eas

ot hers may meftdesihalk Gélpdrﬁbgﬁﬂ lbeﬁ ;;ontplues;eocreemdr bcsnpstaggegramméaianstrnrhat thwo
conpounds act anta ti cal of

Ar abi dopsi s® ﬁBFfZ‘n £ caﬂfré }g%sﬁ“gratéoélé){jesx \%xtrh%fﬁ}q rg%% aU&Were
planted in 6 inch pots fi IIed vvlth sandy clay nedi um After ener gence, pots
were thinned to 10 plants per pot. Plants were grown in a greenhouse with a
12 hr light cycle and watered every 24 hours or as needed to maintain
stress free conditions. Wen the Arabidopsis plants reached the vegetative
(>BBCH | | <BBCH 30) stage 20(approx. 2-3 wks from planting), the pots were
arranged into a random zed conpl ete bl ock design with 10 plants with 3
replications per treatnment. The plants were treated using a standard CO2
sprayer with 20 gal/A carrier volune. Treatnents were: Control:

QO |/ Adj uvant check (0.035%v/v SI1LWET adj uvant L-77) 25Conpound 1. Al 7492F
(NCP) 25 g a| /ha + 0. 035% SIL V\ET adj uvant Corrpound 2 COMPASS fungl CI de

- N NN 7 NAD~= 1" ~ 1 P - — - - NANR AN A PSNSNS



30pol ypropyl ene tube. Sanples were inmmediately frozen on dry i ce and sent
on dry ice overnight to the | aboratory for processing X

Ar abi dopsW8 2NASBdpar ati on and Hybri di zation A Experlﬁﬁﬁﬂgﬂnd@gpé% A
singl e-col or Agilent global gene expression profiling design was used to
define differentially expressed genes for treated in reference to untreated
Ar abi dopsis | eaf tissues. Three 5Stechnical array replicates (Agilent

Technol 0gi @&ming@ach eatkion febflé B exfrA)ed Wed Beah YhdviraeZ £tlinteAcaC AEMAF Andiok f er ent
transcri pt abun ance betvve%??%I eaf ti S?‘E E%treat ed with Strobilurin and/or |

-MCP in ref“@'in%rffﬁé“ef"i‘f UM TeAf 8F ‘Ar abi dopsi s slides, Product #
&519F, Design lr[bneaﬁﬁcﬂﬁnenemealmkm:an is edupragolatioAgt the sune Tdaled gémo@) @geneB. RNA

| sol ation ssues
wore. 1 esusgangy e FERNRR RIS At ot bl SRR ARGE DL for
RNA ext f acteers(s) or@eregpaeductiyhinghedirs testCagpoumd mefileand feradditidnelieshroomeihdt o a fi ne
powder by aglgid1Gn QofednBhiLE: Qﬂe‘a‘i’t&ath:%{’thé&m%ﬁ\%‘pr@fﬂ@%%oﬁrﬂégﬂia@on%@ﬁnegr' ndi ng
for 3 minutes using a GenoGinder at a rate of X. Total  RNA was
purified fdrMOwRIeH $n%5)ﬁﬁm$ eedugii f the qomewifewp%'ﬁ%pmﬁiamna@a wibthal RNA was
then quant Iatwle\d: ealsreimqmaﬂthetsmn@gua&(g)c& kel pradicnn irthel rdaRedomasung pRak kAPhoOt onet er
and visual i g st andard (é o Agarose gel electrophoresis. C. cRNA Labeling
For | abeli r‘i’é '“%Pa 't cpmpgyndPreyiieyg T of purified RNA fromtreated and untreat ed
ti ssuesiowas r everr z&ﬁthérl‘c&m&ﬁmerhelﬁ alt@#firph isfa|ceﬂgandxﬂrahei cﬂfdnwrhhre@laetm P

fol | owi ng the |Ient rray- bas gene
expr essi on o Inth rA%T’be ‘Tmcéi’s{fl? Wghepcro (5) IB%docf)mg’@f] %mtcl%\‘é" F‘é?n“ti‘g%f JieHOPST §°t

m croarr ayswa# @maltgemﬁzormwrbdtﬁss},qumm(al%rqfﬂ:hgsmerwed(ﬁzﬁllhe@ﬁdltliaemrgtmm & tiFAtst 69)

Sant a Q ar oG SRR O I Rai I saels Pl el b B B P et ons.
Sanpl es we r\éldryevév%sevf @rpaqﬁwrln Beqortited gomnvw RRGEIPR érofﬂﬁ amdiffereptegres) aind

anpl i figd ushdiodtetlsy mRWRreARENARRRIPot telilchiBfoudMbAIE, e AldiRalGENdmpaSd pur i Ti ed
usi ng Q agen mni spi.n colums an antjfied u}sPan a NanoDr op

RNeas d
Spect  OphotTHiLt 8 MabRTH PEHER Herg G A LrbBY S e 3P o
fol | OYM n? fgkﬁenih‘bcﬁct(sﬁﬁﬁﬂﬂﬁﬂ&xﬁ;ﬂfddeﬂ)r@ﬁm@ﬂfﬁ‘)les/bu( ﬁ@ﬂtg&ﬂ&ﬂliﬁd]\@ﬂarﬂfpre@\%)l * 1800
= pm) (0] es or rodl z | ze to
525 ng wi ¢ IeEREF e ene B e YIRS Snds S Yo S S e MOALER
Hybri di zati @ﬁox@i—regﬂatgieménemdpmdaﬂw predicedragldisvevepressibry profiles qiétd ﬁussprn@e trile

Agi | tan T | 1.di ti Kit,
vash_ B or Ren o TptEPGhAube By o il HORRIRERRR AR RUrAR! | on K
manuf act ur esams sqquts@ ganex dr eens prodyolsrin the ztanhlr@ﬁsonwewé pecditerthag werg unaffogiedzpr fimal | y

aut omat ed dehmg%gwlaﬁ@oﬂ ;;I;M au:l t%e’exﬂ?gﬁgf%rgmes& lh@ﬁ&l ﬁotﬁ@-&lﬁ ’theNC)

hybri di zation instrunent. di zat1on m xture was injected at 65 C
and i ncubat #ditigpaf protilgy $t&1tape}hﬁrﬁls?'ﬁw afipration petapen fths|cpmbipedGrrgessipy grafile and

pre-hybri di @aibioRus b:ekesddn Borlies f(&rpreaﬁtewﬁ&m@igmﬁl&du a&ed’bﬁér&ro“)ﬁlﬂol%%hed at

37C for_1 mnute 16, us t he ilent CE d? second wash
at 30C i t h°hARge At ‘d@EMREg'ﬁ 1‘3@?“@%ﬁe'fs?ﬁgfi'i'ﬁpé° NFRyomming § %l‘f \‘{\"%P‘\?‘F%Qﬂgst"ép usi ng
Ni t rogen gamosfe(ﬁo"nn&g memdllivexﬁlalaiﬂﬁkea}aemmdmtmfﬂés f@fiéd byShe fle sesvvempouad profiled

i mredi at el Y, act of, en Vi ronment al _oxid naI
intensities® d% céf’r’l1 lztesw dtﬁ’lfogleex xRl Somer%of'e% n’témgucpq}ag TFays were
scanned usi ngltasl fAgi \I\ftéttbma @26&615 @Amﬁie(gpt@atmd &ym litgadditivs ghegmatiens ofite firsBSprr@ScanTM
hi gh resol ufj,on aﬁ(ﬂff&ﬁﬁ%r&ﬂi &G Lne(ﬁu I&Gl@@@in%‘c@rﬁbmeﬁ%ﬂﬁ@eagi%a"getgﬁécne The
protocol for scanning each array Fifes paranmeters for dye channel, scan
regi on ¥nd predusts thel ware upFpriown; egulaig frami vl dhpsigeels PMrofasmeaRdfemBe set t i ng
for the fi néddltivaﬁgﬁna{drom@ﬁm M@anﬁh@a@itfoﬂé& ph8R WRRED: SERNREH wadfRat ur e
extraction protocol foll owed with paranmeters defined for placing and
opti ni zi ng teH& ﬁF’fRﬂeS?‘?‘tm*TG?rf"ﬂEﬁdﬁﬁ’ li“’he spots, flagging outliers, conputing
background bi as, Ineﬁd‘@{boﬂiﬂndnt,l’tﬂdnﬂﬂﬂiﬁcaammaglﬁﬂdaﬂttaitﬂgwﬂuahé ¢oy1bmam¢orr¢buncret rics.
@‘;ﬁlf;l f}ff}‘g”'{»{‘?ge %gm{ &H&%ﬁ&ﬁ@ e:;c:ltalte% foEgéﬁgqmﬁﬁeﬂg & &SOHRflerentggﬁctt%aq t'h!.;gt ‘;: | e
report and a final file (TXT) cont ai ni ng aI | the raw data. The inmage fil es
(TIFF) were used to exam ne general quality of the slides, presence of

spi ke-in controls in the right positions (four-corners) and intensities as
wel | 15as to confirmthat the hybridization, washing, scanning and feature
extraction processes were successful. The quality control (QC) report

provi ded val ues of coefficient of variation and was used to neasure

di spersion of data based on positive and negative (prokaryotic genes and
artificial sequences) spike-in controls provided and desi gned by Agil ent
Technol ogies (Santa Clara, CA). This report was used to determ ne data

di stributi on, un| for mty, backgr ound repr odu0| b| I | ty, 205en5| tivi ty and

. P Y . 1 .



parameter values were treated as replicates. Interpretations were created
to specify how the sanples were grouped into experinental conditions and
wer e usedxf’& YIS0HHi ze and anal yze data. Quality controPCSVSEYHIPHE hased
on spike-in controls was performed to ensure quality of data before
starting analysis. A report was generated. 30Data was nornalized using a
gl obal percentile shift normalization nethod to mnimze systematic

non- bi ol ogicsadd ujieﬁlteefhefea%mmﬁh (&Taﬂﬁiﬁiﬁﬁldbtﬂlﬁmﬁfdl@y& £ differ@k, (gﬁeaemtépsalri sons.

Data was th nf|I ere ession | eve and

200t h per canf e heprE iR e s AP S A P b Br AT P e

signifi canteft‘ucaisa@lgwmam anhancemeotf or dmnuemfwesﬁwpttaesedlhﬂme oftheitlyt confpotdher set

of Ti1teri ng: MR (ANeRYrRCLECE bW BRI hlofcediBhehcubagiigd, fs Present in
every single sanple under ?/ Iimnating entities %ed as

Mar gi naf omigaiieahincrease in the efiqt gt wohldde ﬁttﬁatﬂeq t 5 prefucssip ithejaddtiveg

repr esent edest BmbhiRdAinl 83dhtioRs chifduhd aseatjatnlt&trleseatsmanabma snmlaﬁtghea One- way
ANOVA with a corrected p-value P < 0.0 nd a Benj am n- Hochbe mul tiple

testing corfiedmeh ﬂtsmn‘atedastwwptlﬁsﬁuseﬁ ?fstffeafhaét gitferentdiopithesiesty | es was
then filtergdeddy cihes pERd thiliGidiaDbfbctd alb@vg e atidipatedditias efdad of thedsempr et at i on.
FIG 2 showaﬁlg ap phically, the conparison of genes significantly expressed
by each corf (?"SrmePOUE?(Saan es 8-10, and the numbers of uni que genes
expressed by anyn abthérrebalioon dictchobisatiodanmpoend hasGaperdxip efsstha iz al nduced by
1- net hyl cyc| I S wth
et iyl oy S SRERG b Do HOBSIOP it orone gened| FRLTEAINAD AUSBUAIPRLS 1
fold chang@))mblﬁedébmmpﬁgleqhersﬁleﬁlattltletpmd@teééﬂha&ddltlw %imatlm;i}@aﬁ%tnssmbsétofof 202
genes uni qug. 4Q aﬁmdﬂmrl%tpkgsﬁﬁtp%(& M@étafn%ﬁt%en@nﬁé Mt%ﬁa%n i@k phddinsr anal ysi s
we focused on annotated genes and | ooked for changes/trends within rel ated
functi onal lwbaﬁapmswg@hfggmmbﬁed TRIFFE8 STl gt lesphifolialtvration imdthe o of t hese
genes 18 Shopudddr azaalrauﬁtedifttﬁesaod\@aetgaaatr@aﬁ rdddctd fdiRahSfnémotie uni que

MCP gene set appears to have res in a reduction in stress-rel|l ated gene
expr essi on AAMEFF afergiops ‘éfa]?eﬁr?tﬁ“‘tq‘fa“‘@? s Bypthst ema""@'@‘?“‘%i‘“@k%‘é’" Kibwn to

et hyl ene- i nedsc3, blseﬁ 738 Q.10 dP@EélterZhaanfcnd masﬂaectmaaredﬁﬁfghﬁe adbitivandfsctngt ed t hat
a-chitinase IZ ene- |l du0| Htﬁ L] 9}\3 & ﬁ' VR rcnether t he
chitinase d& aém'}oerrﬁi?‘@ SERATE (ﬁ’“ PR gounasr 0 on g puse PAreSsimlarly
regul at ed. Al so,In gill20déer @dodimen, thmmémpmes"sqommtmtﬂstasmtamnlsgeﬁ‘ést thaggul at ed
oy ABA don W0 B BINK R HEK ROl A0aBh ok Sioh DG GER TGRS bAgchhey My
actual I'y represent reduction I n expression. Genes such

gl ut at hi onepredugts slft@rcaslbm@ﬁmtnn@%iﬂ egbleithan that paadaesd By e Battars opleyebal eané‘“‘Pﬁduced

during condifi.QAgtRfhitGidoBSs RNt Al ieAMGARE. THI Gl @58 iRficalf mbiigse genes
observed is consistent with a reduced | evel of stress. Mreover, the

expressi on BP C@El??é%dséﬁ"édwﬂf?@‘s?ﬁegfﬁﬁ Whe g e xpr ession is i nduced by

speci fic 25str esmas by ﬁ)pg'lng tHeMheuRd Sfthis Bl dnRGS ar@lrcethﬂirlﬂé the epebsagedilds ndi cat i ng
a reduction in | so._obse the caorn array
experi ment . geﬂt?fatf’itl?%cé'a@geditﬁatf"ﬁ’g 0813311 sllE P 5’%?“&%3’”9&%? forih ! ﬂﬁﬁfbl ted by
woundi ng al sdpreksﬁm(pmﬁ&s s tRexivo\ak :tndsre aonrpelﬂide;tot heir dalulsted BidBive kipessexprofigsi on of
al | ene- oxi de as 0C3 St

bi osynt hesi fes ?t¥ (E}Jusa réleretrttl)ol(;i‘l p(r:owac%sl abrapt and e?fIClent C?crggtmé oFcoF'tlbmatlons of%g)m?obp%r%? él CFUC tion

i n the stremdreitioy elarieQiofipl disgasds Iqecoedtmnesghtm elpfctsgf #'Eﬁemd%tl&de’e@gﬁatﬂhase,

30i nvol ved bvﬂh&uﬂﬁ@ﬁ%@é&n‘? tpérgém%ggghahevgg;nggﬁnass general |y considered a
stress-rel ated hornone,” decreased In the corn microarray experiment. This

suggest® a possi Blew medudcant 815 V?SH‘SPh‘é‘“%dtﬂP“é% fytagepmitthefpmukion dduces t he
expressi on gmpddi tllcama [RE fodaeasygmzttaaaasemammpma@gme@nysatz safs bFpha. Eani |y
protei n decreased and sone aéﬂgrotelns ar e ﬁﬁm gﬁfated bg et hyl ene
such as thogﬁnPﬁﬂﬁﬁﬁFfﬁﬂmETNgl © DRPREEAMIRT BN R S anscription
fact ors decideaiedlby thOmnEhdARbSKcribedins«. | Thvdeo@ompohals borts physealkydwined iptolbe

i nduced, others repressed by ethylene. The expression of two AP2

dormai n-contai ning transcription factor famly proteins decreased. Ethylene
response factors (ERR), several of whicl are induced by ethylene, are
menbers of the ethyl ene response factor/apetala2 famly. The expression of
ot her genes, i.e., nethionine sulfoxide reductase domai n-contai ni ng
protein, S 5adenosyl net hi oni ne-dependent nethyltransferase/

met hyl t r ansf erase, MAPKKK19; ATP bi ndi ng/ ki nase/ protein ki nase/protein
serine/threonine kinase, protein kinase famly protein; alternative

oxi dase; peroxiclase; and MYB proteins, show a pattern but it is not known
whet her they are regul ated by ethylene. Table 3, following the | ast Exanple
10, lists informative Arabidopsis genes differentially expressed in
response to 1- NCP anne The data denDnstrate that taken overaII 10the

. . N 1 o



state. A decrease in GST expression is consistent with this. A decrease in
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on dry ice overnight to the laboratory for processing.
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Example 2: Corn RNA Preparation and Hybridization

A, Experimental design

A single-color Agilent global gene expression profiling design was used to define
differentially expressed genes for treated in reference to untreated maize leaf tissues. Three
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cul tivar-group) Driought aecharum of i ci naruni.
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dn dn 11 m('nlpu m ERAESES: icroarray chips were printed using an Agilent format 2x1051( including

10 copies of 100 probes, 2 copies of 44,196 probes 1 copy of 14,355 probes in addition to 1,325
Agilent spike-in controls. The 60-mer unique and specific oligonucleotides were synthesized in-situ
10 using the Sure-Print technology from the manufacturer.
B. RNA Tsolation and Purification
Samples of 30-50 mg of frozen leaf tissues were resuspended in 450 uL of extraction buffer
RLT from the RNeasy™ Kit for RNA extraction (Qiagen, Valencia, CA). Tissues were then
ground to a fine powder by adding one 3 mm grinding bead to each frozen sample and grinding for
15 3 mimtes using a GenoGrinder instrument at a rate of 300, 1X. Total RNA was purified following
the manufacturer’s instructions. Purified total RNA was then quantified and quality controlled
using a NanoDrop™ spectrophotometer and visualized by standard 1% Agarose gel electrophoresis.
C. cRNA Labeling
For labeling, a total of 1.0 pg of purified RNA from treated and untreated tissues was
20 reverse transcribed, amplified and labeled with Cy3-CTP following the Agilent (Santa Clara, CA)
one-color microarray-based gene expression Quick Amp™ labeling protocol. Since Dow
AgroSciences-generated Zea maize AGILENT™ microarrays for gene expression (P/N G4503A,
Design 1D 022232} contain internal spike-in controls a one-color RNA spike-in kit {Agilent, Santa
Clara, CA) was also labeled according to manufacturer’s instructions. Samples were reverse
25 transcribed using MMLYV Reverse Transcriptase and amplified using a T7 RNA Polymerase. After
amplification cRNA was purified using Qiagen’s RNeasy mini spin columns and quantified using a
NanoDrop spectrophotometer. Specific activity for Cy3 was determined by the following formula:
{Concentration of Cy3} / (Concentration of cRNA) * 1000 = pmol of Cy3 per pg of cRNA.
Samples for hybridization were normalized to 825 ng with a specific activity of > 8.0 pmol of Cy3
30 per pg of cRNA.
D. Hybridization
Oligo gene expression arrays were hybridized using the Agilent Technologies (Santa Clara,
CA) Gene Expression Hybridization kit, Wash Buffer kit, Stabilization and Drying Solution
following the manufacturer’s instructions. Hybridizations were carried out on a fully automated
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TECAN HS4800 PRO™ (TECAN U.S., Research Triangle Park, NC). The hybridization mixture

was injected at 65 °C and incubated with agitation for 17 hrs after following a slide pre-
hybridization step at 65°C for 30 seconds. Slides were then washed at 37°C for | minute using the
Agilent GE Wash #1 followed by a second wash at 30°C with Agilent GE Wash #2 for 1 minute
5 and a final drying step using Nitrogen gas for 2 minutes and 30 seconds at 30°C. Slides were

scanned immediately to minimize impact of environmental oxidants on signal intensities.

E. Scanning, feature extraction and QC metrics

Arrays were scanned using an Agilent G2565CA microarray laser scanner with SureScan™
high resolution technology (Agilent Technologies, Santa Clara, CA). The protocol for scanning

10 each array defines parameters for dye channel, scan region and resolution, TIFF file dynamic range,
PMT gain and the setting for the final image outcome. Once the array has been scanned a feature
extraction protocol is followed with parameters defined for placing and optimizing the grid fit,
finding the spots, flagging outliers, computing background bias, error and ratios, and calculating
quality control metrics.

15 After scanning and feature extraction protocols are completed, a TIFF file containing the
Cy3 image is generated along with a quality control metrics report and a final file (TXT) containing
all the raw data. The image files {TIFF) were used to examine general quality of the slides,
presence of spike-in controls in the right positions (four corners) and intensities as well as to
confirm that the hybridization, washing, scanning and feature extraction processes were successful.

20 The quality contro! (QC) report provided values of coefficient of variation and was used to measure
dispersion of data based on positive and negative (prokaryotic genes and artificial sequences) spike-
in controls provided and designed by Agilent Technologies (Santa Clara, CA). This report was
used to determine data distribution, uniformity, background, reproducibility, sensitivity and general
quality of data. The TXT file containing all the raw data was uploaded into GeneSpring™ program

25 (Agilent, Santa Clara, CA} for analysis.

F. Data uploading, normalization, filtering and statistical analysis

After scanning and feature extraction, raw data files were uploaded into GeneSpring™ GX
version 10.0.2 (Agilent Technologies, Santa Clara, CA) and a project was created defining each
array data file as a sample and assigning the appropriate parameter values. Samples with the same

30 parameter values were treated as replicates. Interpretations were created to specify how the samples
were grouped into experimental conditions and were used to visualize and analyze data. Quality
control on samples based on spike-in controls was performed to ensure quality of data before
starting analysis. A report was generated.

Data was normalized using a global percentile shift normalization method to minimize
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5 study and eliminating entities flagged as Marginal or Absent.
Using this final list of entities (genes represented in the array) as input a statistical analysis

using a One-way ANOVA with a corrected p-value P <0.05 and a Benjamin-Hochberg multiple

testing correction FDR of 0.05. A final list of significant entities was then filtered by a specific fold

change and used for data interpretation. FIG. 1 shows the results of Examples 3, 4 and 5

10 graphically.

Example 3: Corn Gene Expression Induced by 1-methylcyclopropene
Treatment of corn with 1-methylcyclopropene (1-MCP) resulted in the differential
expression (>2 fold change) of 934 genes on the microarray. From these, a subset of 362 genes
15 unique to the 1-MCP treatment was further analyzed. For this analysis we focused on annotated
genes and looked for changes/trends within related functional groups of genes. The expression and
putative function of these genes is shown in Table 1.
Analysis of the specific genes in Table 1 suggests that the expression of 9 out of 10 genes
involved in translation whose expression changed in this particular experiment was induced with
20 only one being repressed. As global translation is typically one of the first processes to be repressed
in response to abiotic and biotic stresses, the expression of components of the general translational
machinery can serve as an indicator of the general level of stress in the plant. These data suggest
that the plants were not stressed and may have experienced a reduced level of stress. Genes such as
glutathione transferase or thioredoxin related proteins often are induced during conditions of stress
25 and the reduction in expression of these genes observed is consistent with a reduced level of stress.
In the third category, the expression of genes encoding proteins whose expression is induced by
specific stresses (e.g., universal stress protein), decreased indicating a reduction in stress, whereas
the expression of beta-expansin, involved in cell expansion, increased, consistent with a reduction
in stress. The expression of viviparous14, which is involved in ABA production, increased and as
30 cthylene and ABA often oppose each other, this might indicate a reduction in ethylene signaling by
the 1-MCP treatment. Taken overall, the 1-MCP treatment appears to have resulted in a reduction in
stress-related gene expression with an increase in the expression of a set of genes reflecting more
active metabolism. Table 1, following the last Example 10, lists informative corn genes
differentially expressed in response to 1-MCP alone.

13
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Treatment of corn with the COMPASS strobilurin fungicide resulted in the differential
expression (=2 fold change) of 185 genes on the microarray. Of these, there was a subset of 78
5 genes that were unique to the COMPASS treatment. A low number of differentially expressed
genes was observed in this treatment in comparison to the treatment with 1-MCP. This may be due
to the COMPASS strobilurin fungicide requiring more than 2 hours to produce significant changes

at the level of gene expression following treatment.

10 Example 5: Corn Gene Expression Induced by the Combination of 1-MCP and Compass

fungicide
Treatment of corn with the combination of 1-methylcyclopropene and the strobilurin

fungicide, Compass resulted in the differential expression (>2 fold change) of 1128 genes on the
microarray. From these, a subset of 568 genes unique to the combined treatment was further

15 analyzed. For this analysis we focused on annotated genes and looked for changes/trends within
related functional groups of gene. FIG. 1 shows the graphical results of the comparison of
conditions.

The expression and putative function of these genes is shown in Table 2. Analysis of these

genes suggests that the expression of 3 out of 7 genes involved in translation whose expression

20 changed in this particular experiment was induced with four being repressed. Unlike what was
observed for treatment with 1-MCP alone, the combination treatment does not reveal any consistent
trend with regard to the status of globat translation. However, a decrease in the expression of genes
such as glutathione transferase or ascorbate peroxidase was observed consistent with a reduced level
of stress. 4 out of 5 of these genes whose expression changed in this particular experiment

25 decreased with only one increasing. In the third category, the expression of 5 out of 7 genes
encoding proteins whose expression is induced by specific stresses (e.g., temperature-induced),
decreased indicating a reduction in stress, with only two increasing. Two genes involved in defense
responses also decreased, suggesting a reduction in stress. The expression of herbicide safener
binding protein, involved in binding safeners that protect maize against injury from some herbicides

30 {e.g., chloroacetanilide and thiocarbamate) and induce production of glutathione or increase
expression of glutathione transferase as a protective mechanism, increased. This same protein
increases in the strobilurin only treatment, suggesting that this may be a gene which is induced in
response to the strobilurin specifically. It may serve as a potential marker gene for strobilurin

treatment/response. In another category, the expression of carbonic anhydrase, involved in

14
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converting CO; to bicarbonate, which assists in raising the concentration of CQ; in the chloroplast
for photosynthesis, increased. However, expression of this same gene decreased in the 1-MCP
treatment. Also, the expression of three other genes involved in the Calvin cycle decreased in the
568 unique gene subset from the combination treatment, suggesting a possible decrease in

5 photosynthesis.

In a further category, the expression of one histone deacetylase, which is an enzyme often
involved in transcriptional induction, increased whereas the expression of another histone
deacetylase decreased. A possible explanation is that different family members may work
differentially under the same conditions. The expression of allene oxide synthase, involved in

10 jasmonate biosynthesis, which is generally considered a stress-related hormone, decreased,
suggesting a possible reduction in the stress level. Therefore, some changes indicate a possible
reducticn in stress whereas others may not. Taken together, these results suggest that the two

compounds act antagonistically.

15 Example 6: Growth and Treatment of Arabidopsis Plants
Thirteen Arabidopsis seeds (variety Columbia) were planted in 6 inch pots filled with sandy
clay medium. After emergence, pots were thinned to 10 plants per pot. Plants were grown in a
greenhouse with a 12 hr light cycle and watered every 24 hours or as needed to maintain stress free
conditions. When the Arabidopsis plants reached the vegetative (*BBCH 11<BBCH 30) stage
20 (approx. 2-3 wks from planting), the pots were arranged into a randomized complete block design
with 10 plants with 3 replications per treatment. The plants were treated using a standard CO-
sprayer with 20 gal/A carrier volume.
Treatments were:
Control: Qil/Adjuvant check (0.035% v/v SILWET adjuvant L-77)
25 Compound 1: A17492F (MCP) 25 g ai /ha + 0.035% SILWET adjuvant
Compound 2: COMPASS fungicide 1x +0.035% SILWET adjuvant
Combination: 1 MCP 25 g/ha + COMPASS fungicide 1x
Twao hours after the spray application, leaves that had received the spray were sampled. For
gach treatment, two leaves were taken from each of the 10 plants and combined into a 50 ml
30 polypropylene tube. Samples were irﬁmediately frozen on dry ice and sent on dry ice overnight to

the laboratory for processing.

15
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B. RNA Isolation and Purification

10 Samples of 30-50 mg of frozen leaf tissues were resuspended in 450 uL of extraction buffer
RLT from the RNeasy Kit for RNA extraction (Qiagen, Valencia, CA). Tissues were then ground
to a fine powder by adding one 3 mm grinding bead to each frozen sample and grinding for 3
minutes using a GenoGrinder at a rate of 300, 1X. Total RNA was purified following the
manufacturet’s instructions. Purified total RNA was then quantified and quality controlled using a

15 NanoDrop spectrophotometer and visualized by standard 1% Agarose ge! electrophoresis.

C. cRNA Labeling

For labeling, a total of 1.0 pg of purified RNA from treated and untreated tissues was
reverse transcribed, amplified and labeled with Cy3-CTP following the Agilent (Santa Clara, CA)
one-color microarray-based gene expression QuickAmp labeling protocol. Since Agilent

20 Arabidopsis microatrays for gene expression (Product # G2519F, Design ID 021169) contain
internal spike-in controls a one-color RNA spike-in kit (Agilent, Santa Clara, CA) was also labeled
according to manufacturer’s instructions. Samples were reverse transcribed using MMLYV Reverse
Transcriptase and amplified using a T7 RNA Polymerase. After amplification cRNA was purified
using Qiagen’s RNeasy mini spin columns and quantified using a NanoDrop spectrophotometer.

25 Specific activity for Cy3 was determined by the following formula: (Concentration of Cy3) /
(Concentration of cRNA) * 1000 = pmol of Cy3 per pg of cRNA. Samples for hybridization were
normalized to 825 ng with a specific activity of > 8.0 pmol of Cy3 per pg of cRNA.

D. Hybridization
Oligo gene expression arrays were hybridized using the Agilent Technologies (Santa Clara,

30 CA) Gene Expression Hybridization kit, Wash Buffer kit, Stabilization and Drying Solution
following the manufacturer’s instructions. Hybridizations were carried out on a fully automated
TECAN HS4800 PRO (TECAN U.S., Research Triangle Park, NC) hybridization instrument. The
hybridization mixture was injected at 65 °C and incubated with agitation for 17 hrs after following a
slide pre-hybridization step at 65°C for 30 seconds. Slides were then washed at 37°C for 1 minute

16
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scanned immediately to minimize impact of environmental oxidants on signal intensities.
E, Scanning, feature extraction and QC metrics
5 Arrays were scanned using an Agilent G2565CA microarray laser scanner with SureScan™

high resolution technology (Agilent Technologies, Santa Clara, CA). The protocol for scanning
each array defines parameters for dye channel, scan region and resolution, TIFF file dynamic range,
PMT gain and the setting for the final image outcome. Once the array has been scanned a feature
extraction protoco] is followed with parameters defined for placing and optimizing the grid fit,

10 finding the spots, flagging outliers, computing background bias, error and ratios, and calculating
quality control metrics. After scanning and feature extraction protocols are completed, a TIFF file
containing the Cy3 image is generated along with a quality control metrics report and a final file
(TXT) containing all the raw data. The image files (TIFF) were used to examine general quality of
the slides, presence of spike-in controls in the right positions (four corners) and intensities as well

15 as to confirm that the hybridization, washing, scanning and feature extraction processes were
successful. The quality control (QC) report provided values of coefficient of variation and was used
to measure dispersion of data based on positive and negative {prokaryotic genes and artificial
sequences) spike-in controls provided and designed by Agilent Technologies (Santa Clara, CA).
This report was used to determine data distribution, uniformity, background, reproducibility,

20 sensitivity and general quality of data. The TXT fil¢ containing all the raw data was uploaded into
GeneSpring (Agilent, Santa Clara, CA) for analysis.

F. Data uploading, normalization, filtering and statistical analysis
After scanning and feature extraction, raw data files were uploaded into GeneSpring GX
version 10.0.2 (Agilent Technologies, Santa Clara, CA) and a project was created defining each

25 array data file as a sample and assigning the appropriate parameter values. Samples with the same
parameter values were treated as replicates. Interpretations were created to specify how the samples
were grouped into experimental conditions and were used to visualize and analyze data. Quality
control on samples based on spike-in controls was performed to ensure quality of data before
starting analysis. A report was generated.

30 Data was normalized using a global percentile shift normalization method to minimize
systematic non-biological differences and standardize arrays for cross comparisons. Data was then
filtered based on expression levels between the 20th and 100th percentile in the normalized data
and restricted to have a significant value within cut-off in every sample under study. Another set of
filtering was done by selecting entities that were flagged as Present in every single sample under

17
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Using this final list of entities (genes represented in the array) as input a statistical analysis
using a One-way ANOVA with a corrected p-value P < §.05 and a Benjamin-Hochberg multiple
testing correction FDR of 0.05. A final list of significant entities was then filtered by a specific fold

5 change and used for data interpretation. FIG. 2 shows graphically, the comparison of genes
significantly expressed by each condition of Examples 8-10, and the numbers of unique genes

expressed by any of these conditions.

Example 8: Gene Expression Induced by 1-methylcyclopropene in Arabidopsis
10

Treatment of Arabidopsis with 1-methylcyclopropene (1-MCP) resulted in the differential
expression (>5 fold change) of 411 genes on the microarray. From these, a subset of 202 genes
unique to the 1-MCP treatment was further anatyzed. For this analysis we focused on annotated
genes and looked for changes/trends within related functional groups of genes. The expression and

15 putative function of these genes is shown in Table 3. The 1-MCP treatment as reflected in the
unique MCP gene set appears to have resulted in a reduction in stress-related gene expression with
a decrease in the expression of a set of genes known to ethylene-inducible, e.g., PDF1.2; chitinase,
ACS2; SAGI3. It was noted that o-chitinase is ethylene-inducible although it is unknown whether
the chitinase genes represented in the microarray chips used are similarly regulated. Also, a

20 decrease in the expression of a set of genes regulated by ABA in which ethylene-regulation often is
involved suggests they may actually represent a true reduction in expression. Genes such as
glutathione transferase or thioredoxin related proteins often are induced during conditions of stress
and the reduction in expression of these genes observed is consistent with a reduced level of stress.
Moreover, the expression of genes encoding proteins whose expression is induced by specific

25 stresses (e.g., universal stress protein), decreased indicating a reduction in stress. This was also
observed in the corn microarray expetiment. An increase in the expression of ACSS which is
inhibited by wounding also is consistent with a reduction in stress. The expression of allene-oxide
cyclase (AOC3) which catalyzes the first step in the biosynthesis of jasmonic acid, decreased,
suggesting a possible reduction in the stress level. Similarly the expression of allene oxide synthase,

30 involved in jasmonate biosynthesis which is generally considered a stress-related hormone,
decreased in the corn microarray experiment. This suggests a possible reduction in the stress level.
Ethylene induces the expression of allene oxide synthase. The expression of an F-box family
protein decreased and some F-box proteins are down regulated by ethylene such as those regulating

EIN3. The expression of several WRKY transcription factors decreased, some WRKY transcription
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binding/kinase/protein kinase/protein serine/threonine kinase, protein kinase family protein;
alternative oxidase; peroxidase; and MYB proteins, show a pattern but it is not known whether they
are regulated by ethylene. Table 3, following the last Example 10, lists informative Arabidopsis
genes differentially expressed in response to 1-MCP alone. The data demonstrate that taken overall,

10 the 1-MCP treatment resulted in a reduction in stress-related gene expression.

Example 9: Gene Expression Induced by COMPASS Fungicide in Arabidopsis

Treatment of Arabidopsis with the COMPASS strobilurin fungicide resulted in the

15 differential expression (>5 fold change) of 278 genes on the microarray. Of these, there was a
subset of 80 genes that were unique to the COMPASS treatment. Annotated genes that can be
grouped to provide insight into the effect of COMPASS treatment are shown in Table 4. Analysis
of the 80 unique COMPASS alone treatment genes reveals some patterns in gene expression,
including a decrease in Vegetative Storage Protein; Jasmonate-Zim-Domain Protein; Nitrile

20 Specifier Protein; o-Amylase; O-methyltransferase family 2 protein; transferase family protein; JR1
which is a wound-responsive gene induced by JA; nucleoside phosphatase family protein; palmitoyl
protein thicesterase family protein; cysteine proteinase; NAI2. However, it is not known whether
they are regulated by ethylene. Of the remaining annotated genes, no groups of genes affecting a
common pathway were observed and therefore no trends can be determined, consequently,

25 conclusions based on these would be highly speculative. We observed a low number of
differentially expressed genes in this treatment. The COMPASS strobilurin fungicide may require
more than 2 hours to produce significant changes at the level of gene expression following
treatment.

The fact that there are 165 commoen genes following treatment with either 1-MCP or

30 COMPASS alone suggests that there are more genes in common between the two treatments than
are unique to strobilurin treatment alone, suggesting that strobilurin treatment may alter a subset of
the same genes that 1-MCP treatment does. Informative genes that are common to each treatment
are shown in Table 5 following the last Example 10. A decrease in multiple genes encoding

peroxidase expression suggests a decrease in the stress response that controls the cetlular redox

19



umop UMDp unop = lunop UNEQp dn UMDp 2.2120402 2917E89E 669S99L~Z
2.742423 2.0833383 2.203402 3.9435325 | Z6LE8Z7 2.3240743 170E9CLE7Y

2. 034036 V020858843 2 0176847 6CESIVZ  Zn0OL3037909 |P2ﬁf§§é‘€}é@iﬂi9
Zn0L3019955

state. A decrease in GST expression is consistent with this. A decrease in expression of a WRKY
transcription factor is similar to that seen with 1-MCP treatment. Additional analysis of the gene set
reveals some patterns in gene expression, including a decrease in late embryogenesis abundant
protein; f-glucosidase/copper ion binding/fucosidase/ hydrolase, hydrolyzing O-glycosyl

5 compounds; Vegetative Storage Protein; hydroxyproline-rich glycoprotein family protein; jacalin
lectin family protein; Fatty Acid reductase. However, it is not known whether they are regulated by
ethylene.

Table 4, following the last Example 10, lists informative Arabidopsis genes differentially
expressed in response to COMPASS alone. The following Table 5 lists informative Arabidopsis
10 genes common to either 1-MCP or COMPASS alone.

Example 10: Gene Expression Induced by the Combination of 1-MCP and COMPASS
fungicide in Arabidopsis
Treatment of Arabidopsis with the combination of 1-methylcyclopropene and the

15 COMPASS strobilurin fungicide resulted in the differential expression (=5 fold change) of 93 genes
on the microarray. From these, a subset of 44 genes unique to the combined treatment was further
analyzed. For this analysis we focused on annotated genes and looked for changes/trends within
related functional groups of genes. FIG. 2 shows the graphical results of the comparison of
conditions.

20 The expression and putative function of these annotated genes is shown in Table 6.
Although the gene set representing unique genes altered by the treatment with a combination of 1-
MCP and strobulirin is small at 44 genes, some patterns in gene expression were observed including
an increase in ethylene-responsive element-binding family protein {ERFs) and AP2 domain-
containing transcription factors which belong to the ERF/AP2 superfamily of transcription factors.

25 This data suggests that an increase in stress signaling may have occurred. The increase in
expression of a disease resistance protein and C- Repeat-Binding Factor, which is a DNA binding
transcription factor {note that CBF2 suppressed leaf senescence induced by the stress hormone
ethylene) suggests alterations in stress signaling. The decrease in expression of another ethylene-
responsive factor; a Pathogenesis-Related gene; AGD2-Like Defense Response Protein 1; and

30 several heat shock protein suggests a possible decrease in stress responses. Thus, in Arabidopsis,
the two compounds do not act antagonistically as in the com results. This data provides evidence
for a species and/or monocot/dicot specific response for the two compounds tested in these
Examples. The following Table 6 lists informative Arabidopsis genes differentially expressed in
response to 1-MCP and COMPASS fungicide in combination.

20
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Arabidopsis thaliana cysteine proteinase, putative (AT4G11320) mRNA, complete cds

[NM 117203]
Arabidopsis thaliana NAI2 (NAI2) mRNA, complete cds [NM_112465]
Arabidopsis thaliana NAI2 (NAI2Z) mRNA, complete cds [NM_112465]

15.136853 | down
5.5426965 | down
5.649866 | down

A_B84 P851624
A 84 P112392
A 84 P861607
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/ catalytic/ oxidoreductase, acting on the CH
Arabidopsis thaliana FARS (FATTY ACID RED

/ catalytic/ oxidoreductase, acting on the CH-C

(FARS5) mRNA, complete cds [NM_114323]
(FAR4) mRNA, complete cds [NM_001035732]

mRNA, complete cds [NM_180265]

(FAR5) mRNA, complete cds [NM_114323]
Arabidopsis thaliana FAR4 (FATTY ACID RE
/ catalytic/ oxidoreductase, acting on the CH-C
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down

8.5659692
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A 84 P785348 A 84 P20462 A 84 P23516 A 84 P819549 A 84 P16247 A 84 _P784166
A 842594936 MRNA, conpl ete cds [NM 123902] Arabi dopsis thaliana
CYP707A3;wO2pHalssmisi ¢ aci d 8' - hydroxyl ase/ oxygen bi ndipa@/uS@MPH8sAB) MRNA,
conpl ete cds [NM 180805) Arabi dopsis thaliana mtochondrial substrate
carrier famly protein (AT4&4570) nRNA, conplete cds [ NM 118590]

Ar abi dopsi s thaliana cal ciumbinding EF hand famly protein (AT4&7280)

nMRNA, conpl gt e [cds] [ NM_IL88FZ] Ar abi dopsi s thaliana TCH4 (Touch 4);
hydr ol ase, actijng |y 3 syl «bands / xyl ogl ucan: xyl ogl ucosyl transferase
(TCH4) nRNA,|_compl et e cdss [ NME145137] Arabi dopsi s thaliana protein
phosphat ase |2C, |gpufat [§/e|d PPEC |gput ative (AT1Q07160) nRNA, conpl ete cds
[ NM 100590] |3Ar|Sbi [Gop s & hgg Far8| at nudt 4 (Arabi dopsi s thaliana Nudi x
hydrol ase hdwol |80 |& ; |dy[ft o|@8e [Eat nudt 4) m RNA, conplete cds ML_101688]
Ar abi dopsi s a@ a niElt 21",( Asabi dopsi s thaliana Nudi x hydrol ase honol og
21); hydrol Gat|FudiR1)e nRNA, |Epbnpl ete cds [NM_106012]  Arabi dopsi s
t hal i ana et elige- e s|ipnss vEL céar, put ati ve (AT5&43410) nRNA, conplete
cds [ NM 1237a7]|S AuabjHolfsi & Bhak| ana PRL ( PATHOGENESI S- RELATED GENE 1)
(PR1) nRNA, n@% S NQ/EIE 25] Arabidopsis thaliana ALD1 ( AGD2- LI KE
DEFENSE RES S% NE) ; |$&tgkytic/ pyridoxal phosphate binding /
transam nasef tiansf er@asEs 13 &hgferring n_ (ALD1) nRNA, conpl ete cds
[ NM 126957] |SAr|abi [€op§ s|4 hi farjg| AT- HSP17. 6A ( ARABI DOPSI S THALI ANA HEAT
SHOCK PROTEI|§ 1% 6 ; |anfbl (g gEptein binding (AT-HSP17.6A) nRNA, conplete
cds [NM_1212%1] gAﬁb BRI ﬁ?ﬁ;’he ana HSP17.611 (17.6 KDA CLASS || HEAT
SHOCK PROTEI S 7E§§ BA |oconpl ete cds [ NM 121240] Arabi dopsi s
t hal i ana AT 1%45,( Aﬁ—S%L? ﬁi n , conplete cds INM 114492] Arabi dopsi s
thaliana 17.|§ kBa | asss)E sl |Beat shock protein (HSP17.6B- Cl)
(AT2G&29500) ﬂ;R_‘N%_Q)oHpﬁ Bie 315 [|[§M 128504] Arabi dopsis thaliana trypsin
and pr ot ease Qg B QIS B |35prl@ein / Kunitz fanily protein (AT1G73260)
nRNA, conpl e;e;ﬁ%@éﬁl@%@Q%E Arabi dopsi s thal i ana” CYP79A3P; el ectron
carrier/ heng g ﬁa_got@q@; i nding / nonooxygenase (CYP79A3P) nRNA,
conpl ete cds(g] @g%@ggA%gmg sis thaliana SPP1 ( SUCROSE- PHOSPHATASE
1); catalyti %]mrga %@‘ﬁpgiov—ﬁ@ ng / phosphat ase/ sucrose-phosphat ase
(SPP1) nmRNA,| SoBrpobie & Bars [ BEDE020] a7 Q
SESEsESES 5225
§§§%2338§RE§§E
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3a3a Ma3Q MO 7 UMp UMp UMp UMp UMOp UMIp UMDp UMDp UMDp UMDp
7.712123 7.023545 5.1320925 5. 385682 7.802257 9917t' 9699 L909E6' 9 5. 224872
6. 8723383V9.2885044 17 7S9ST9 5. 2758956 8t 7Z8L-6 5. 130B6§T73/S201897%162
5.6128454 99LOLZ9 A 84 P12143 A 84 P18566 A 84 P1 5741

10

All documents, including patents, patent applications and publications, and non-patent
pubtications listed or referred to above, as well as the attached figures are incorporated herein by
reference in their entireties to the extent they are not inconsistent with the explicit teachings of this
specification. However, the citation of any reference herein should not be construed as an
admission that such reference is available as "Prior Art" to the instant application.

While various embodiments in the specification or ¢laims are presented using “comprising”
language, under various circumstances, a related embodiment may also be described using
“consisting of” or “consisting essentially of” language. Tt is to be noted that the term “a” or “an”,
refers to one or more, for example, “a compound,” is understood to represent one or more
compounds. As such, the terms “a” (or “an™), “one or more,” and “at least one” are used
interchangeably herein. The invention has been described with reference to specific embodiments
and examples, However, it is appreciated that modifications can be made without departing from

the spirit of the invention. Such modifications are intended to fall within the scope of the appended

claims.
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A 84 P17859 1.61. Lt. cl 17 8 V 66L94d-178-V A 84_P21946 A 84 P14970

A 84 P17268 A 84 P23968 A 84 P21525 A 84 _P20579 96Ld 179 V A 84 P23899
A 84 P228%0 2118409832617 A 84222718  Arabi dopsi s thal i BRE/USPN1/08NVYUS
PERSI CAE- | NDUCED LI PASE 1); catalytic (MPL1) nmRNA, conplete cds [NM 121422]
Ar abi dopsi s thaliana oxidoreductase, 20G Fe(ll) oxygenase famly protein
(AT3G13610) nRNA, conplete cds [NM 1122071 Arabi dopsis thaliana MPL1
(MYZUS PERSHOARSIONRUGED14;| PASE 1); catalytic (MPL1) nRNA, conplete

cdsI NM 1214221 Arabi dopsis thaliana | ate enbryogenesi s abundant
protein-related / LEA protein-related (AT1G54890) nRNA, conpl ete cds

[ NM 104362]. Ar Alviethopor slertifidng campoupdsakiae befectdielyditgn gvildty st etttk pregion bl ecul e

( ATZQGZOOé@R%e%%@%%@ [NM_1271771 Arabi dopsi s thaliana FM)1
( FLAVI N- DE E 1); FAD binding / NADP or NADPH bi nding /
el ectroh carri etdmppirgvi n- cont ai ni ng nmonooxygena_ ( FIVDl) nMRNA, conpl ete cds
cds TNML111008]  uop ORAT LTS rsh RO o 1 R e E4 014 5. 430640
5.072212 ' °@wPPIER927 _ 8. 143425
an additional expression profile from the same plant cell or tissue contacted with an
additional test compound, and
10 a combined compound expression profile from the same plant cell or tissue
contacted with the first test compound and the additional test compound,
wherein each plant cell or tissue was contacted for a time sufficient to produce an
alteration in the expression of at least one gene or gene product in the plant's cells or tissues; and
wherein each expression profile comprises the expression level or pattern of at least one gene or
15 gene product of the plant cell or tissue; and
identifying a significant, unexpected alteration in the level or pattern of expression between
the genes or gene products of the combined compound profile and those of the additive alterations

of the first profile and the additional profile.

20 2. The method according to claim 1, further comprising the steps of:

contacting a plant cell or tissue from the same plant with one of:

i a first test compound;
ii. an additional test compound; or
iii. the combination of the first test compound and the additional test
25 compound; and
generating
iv. a first expression profile from the plant cell or tissue contacted with (i);
v. an additional expression profile from the plant cell or tissue contacted with
(ii); and
30 vi. a combined compound expression profile from the plant cell or tissue of

(iii).
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1799 1. V9 7.9059653 A 84 P11129 A 84 P19342 A 84 _P859968 A 84 P833880

A 84 P586394 91.6 |-Zd PS V A 84 P12640 Al'l docunents, including
pat ents, WOt2BH{158198] i cati ons and publications, and non- B&TARROIAGBRIITat | ons
listed or referred to above, as well as the attached figures are

i ncorporated herein by reference in their entireties to the extent they are
not inconsistent wwth the explicit teachings of this specification.

However, the citiRtdedd Qﬂccoraﬂytorcﬁirﬁi,%@@in%&@ik%e%ﬂ@ﬂogin@gﬂregﬁn gapstrued as an
5adm ssion that such reference is available as "Prior Art" to the instant

appl i cat i ofpntacted plant calfjgigpnss oraenedyIueih Jricorbircd compopprbrrefe Aomithosg afths or

cl ai nB ar eaqiitRs Blfet66hs WS Grst FENP bAdhdAJitibrA YGSAY Borrelhitd Gith ¥ M@ Stfect on
ci rcunst an el aégﬁ enbodirgEnt may al so be descri bed using "consisting
Fn <Pl

es, 1.
of' or "co PE?‘i"ﬁ[faB%f PF &quRgungs in cpmbifaidhe 1t is to be noted that the
term"&" or "an", refers to one or nore, for exanple, "a conpound,” is
under st ood,to rgpr r . aore 10cqo unds. As _suc the terms "a" (or
"an"), " oné‘ or ﬁl@rnge,ﬁ‘%ggcﬁgfg‘%gg) C}aé%i’tWhgrﬁ@'a@rggpeﬁg%mig%[{egfogﬁcéﬁx &30 ny her ei n.
The i nvent pufilclray thseells od Bsseas pbibelsank planty dfichrienme eontagtesighchithér chedmdparchinnent s and
exanpl es. Ligine Lt od I j.§J I be made w t hout
departing from}{atqflegcg%ll)dru??’ of Et%ﬁ%%ﬁ?%??&ﬁ%ﬁ?ﬁ%@???‘%gttgl?'ons are intended
to fall within the scope of the appended clains. 15 WHAT IS CLAIMED I S:

1. A metdodsfor tiderktol YicB@ing Q/ERAH Ndshefelalie 2HEMRE b HEIYreich Bfofdid dt ype gene
expression of a plant cell, the nethod conprising: 5conparing a first

expr essi on “BFoEf ?Sea 9B ] ASTAgHRUMEETA meRp of fauge gbnwaktitahpeEy ARPEHCY first test
conmpound, pattern, a graphical patterg dtkintek presdibn gr¢fle.essi on profile fromthe sane pl ant
cell or tissue contacted with an additional test conpound, and 10a conbi ned
conpound expression profile fromthe sanme plant cell or tissue contacted
with the fprst Testethodaponding teeatriin il héheathdiait! nleribn ik eddcted Gom deebpp

wher ei ps eagh . plank cell or tissue was contacted for a time sufficient to
produce an alteration in the expression of at | east one gene or gene
product in the plurrrgulationef thesage sgl¢cted gang or geprobrovhietriethe cambiried eompoeslsi on
profile copRiletEspatddSvi ¥R a8 HeRBorls@Y P t1RlsarRlehedr BerRfprodhict InQRSHrst QRGIIENE OF
15gene product of the plant cell or tissue; and identifying a

si gni fi can®d theaddigenat epfiigiapdr at i on in the level or pattern of expression
bet ween t he gengsovireg@aia optheshiekdectll génbor @AhbdIedn 60 BRMIHRE cpahiddl e and

t hose the _additive alterations of the first profile and the additional
profil g& i ﬁ%m‘?’?‘éetdﬁvdtgtl&@ﬂ%?‘f?ieﬁaes‘%n %‘{t}'ﬁis?ﬂ“i g,en?(ﬁlgf'}fré’?’%&%ﬁﬁ'f‘q fgftﬁﬁ’%ﬁhe st eps
of : cont actndie @digbmnprofilelahd or tissue fromthe sane plant with one of: i.a
first test conp s dit] t und; _aor .
the conbi nati onggﬁg%eﬁrg%rﬁgs%rte’fpgés%?&ncotgﬁ%ooﬂﬁqgggﬁﬁ%tg ﬁfén%é)a%ff] if rg%uzgli n h5st
25conpound coralriekd gemponng refije which sglefted gote @gme erdicowaspmdfeied én  rafite t he pl ant
cell or tissiied 8ok arl8diWaiatohd of - [ath 2Rk sion profile from
t he pl ant %ell eor ti ssuetlcgnt%ttct eocit\\%/i'trsﬁ&??‘? ; t:fng g%‘\%ﬁ?gfﬁ%onbi ned conpound
expres2fon profile fromthe plant cell or tissue of WO

2011/ 150194PCT/ pR2fdild Q232 1o Faim T NenehB (RO REHRA RYa kRwh kBl the WhET €1 N

wherein the alteration in expression of the contacted plant cell's genes or
gene pr odu®ia8t ang whesein tg agsitiqad copopsiUmtrnsinbor effect b ridte of the additive
alterations of the first profile and the additional profile correlates with

g‘ sel ected 8.ef f e(f‘ﬁe n?thJdggco dlin%rt]cg cla%nqlll wl?e?élflnse%& etr?; resttsgr? pg)g{g‘gggpr;gess alsu sg:(gpb I nation.

30 genes or gene products encoded by the complete genome of the plant.

9. The method according to claim 1, wherein the gene product is a plant protein.

40



4. The nmethod according to claim1, wherein a w | dtype gene or gene product
expression profile fromthe cells or tissues of the sane plant, which is
not cont OISO W4ei t her the first or an additional te@CTABAPIGAIL | s
subtracted fromeach profile prior to the conmparing step. 105. The met hod
according to claiml, wherein the alteration in the expression profile is
expressed as a nean or average, a nunerical nean or range of nuneri cal
means, a nl}'ﬁ“%'meﬂﬁ&ﬁ&&@mg@)ﬂr@@hﬁrﬁ%l coﬁ’@ltlsrn%rl&nttf?ﬁt AborRRhERIhMEe R Of i | .
6. The nethod accor di ng to claim1l1, wherein said %er ation is selected
fromthe g?B'&‘E}“TB‘E‘Ht‘qusét‘?SHbOfétfealtera“o“Ofaaﬁ"?“etﬂfi?‘%‘ul at| on of the sane selected
gene or gene product in the conbi ned corrpound profil e corrpar ed wth the
additive expression_ of th 19? ene product e first profile
and the addlt i oRIEePHEePgng Bflpim 1. Wherein the £orbfioe ompauBts hat2 viEiLtne

sel ect ed gefiiet that isgepmatepdldtiat in bxprasdien paarizionie cklsod Apsme Bicke RO L of e COnpar ed
\[I)Mr E)PI Tgeaﬁgelthrlle at(:fan)% nleg ﬁzrlrpgtrl]ndgj;ofﬁe t%an tﬁg%rogucet? by t[te %gl 16\3 tg:rgt(?ol'rltglten ﬁ%&?ﬁhe first
expr essi onoolﬁwbrméthgﬁrsmrledcmwhé@xmmgamﬁl@r gene product in the conbi ned
conpound profile which selected gene or gene product was unaltered in a
profile generated fromthe additive alterations of the first profile and
the additi dhal Plconsthod accoming fo clajp . Whstehidke cambingtian pigompovptisdiangnl, wherein the

first gonpast@dnibdect k,atqy\@re@ttctlaﬁh tHe aqatmdamfa@at@mn WRRpr&kiBn pdtem BFiehel | ONal
conpound hagﬁan unknown eff (itlhe ant . he method according to

claimi, CBTSAT AT AOgels ik %? g mppl@d@@ﬂﬁﬁhﬂg&t Rpeduegg Dy the Rt enes or
gene produtdvel oetipfska obihe hditive aitepkiats of gemerid afditohepplient . 9. The net hod
according to claiml1, wherein the gene product is a plant protein. WD
2011/ 150194PCT/ US2011/ 038119 10. The nethod according to claim1, further
conpri si ng leentrha‘rpﬁtlrog a«a:otumlgnce@mnuiwhgremldamgaauon inghqylagert ometeRbDl ite as a
resul t ,of t ding to
cIainti? mﬁg§%?%$§ﬂ% con%lna F%ﬁp&' quy%h%dzxﬁg?Igﬁgnﬁeggls@ﬁﬁqﬁeffect
that is a geeaerarneairdestaiomung tihhp@%pP'étbcstddmtht-'lta@ﬂmsftbﬁrﬁl‘tit@mbadshtl@ifal a gene or
gene produgt,spf. the plant in the combined conpound profile than that
produced by the additive alterations in patterns or levels of the first and
addi ti onal expression profiles. 12. The nethod according to claiml,
wherein t ha4contvhdtaéﬂi.daracdafmrrgmwnd@h&b@&h@d&le&aﬁdmt@@%tﬁk k@ebfderct that is a
reduction in the %ﬂ t he al tergtlon in_ex ressgfg,lﬁgtern or |evel
of gené$ orp""&é‘i‘né"pb“f%?i‘t}’é‘f cif a‘t%‘i%"' CESPITEY! BBIFFEI R P E T ¥ APHAH" £ hat

pr oduced b)statehéeqbatﬁt)ﬁﬁﬁcreased Ieteylaie sﬂfsmmypatee@&edmhMe iehﬁm&iﬁ,cénltmme naéntr@r ations
R L G e O R A
conbi ned ewpmﬂssuimnn pem@lf)fldrmlm@, mpreatd ﬂaélaml r@istupk.dieatasaipathpgen résistansx.pr essi on

of the gen
alterati ong&éé?gedgw%m st ang%mfﬁ%{ %ﬁ"‘f’hg‘?’%?‘% bRl ZfES gq%%tg%tod accordi ng
t o cl a2 1,pholernthtia agtyty apdinsteased vigldt er at | on of the gene or gene 20product

expression profile is that gene or gene product expression pattern typical
of a plant in a state selected fromincreased ethyl ene sensitivity
decreased éfhyl dRemEbHErrderty saimrnahfEdtine 19ERIHEPMPP I CHBREE R “%‘tr%tnce to
stress, healditigapdmpdun@n density or salinity, decreased resistance to
stress, heat, population density or salinity, increased pathogen

resi stance, decreased pathogen resistance, increased flowering, increased
nitrogen eflfi ci thmethddmwmdclmewlbwwrdmthc ples cdltiamoea plam selems &dm the

25phot osynt he d e py=Imly ding to
claim1, V\/I‘Féoug cg"sgﬁéoyh%y?lﬂ%ha Jagg%p@% ﬁl}ﬁhélr?glre i %‘égh %g%gr Q%ragsglgﬁl onal
conmpounds. 18046 pdthe, baetnidilvidios oretadegmelon, alrgonsane, sughrdrd tihagdeerapdvant cel | s
froma pl a%a&esllrg\%eﬁ? risb%tlm%ktﬂﬁ'? BRieGeRD SR, aﬂbt@g chillifwerFRlof Srockdneat ,

barl ey, sorghum m | SW t chgrass, m scanthus, grass, oats, tonato,

potat o, barfaysse! SFR?‘WCOthPtﬁa'EO‘a EFPRFe BRBRAN: (98 P TAPFrATREALUS SME, CaRTYy SYCuBREEY |

t obacco, papaya, peach, strawberry, rasqberry, bl ackberry, blueberry,

| ettuce, cabbage, cauliflower, onion, broccoli, brussel sprout, cotton,
canol a, grape, soybean, oil seed rape, asparagus, beans, carrots,
cucunbers, eggplant, nelons, okra, parsnips, peanuts, peppers, pineapples,
squash, sweet potatoes, rye, cantal oupes, peas, punpkins, sunflowers,

spi nach, apples, cherries, cranberries, grapefruit, |enons, |ines,
nect ari nes, oranges, peaches, pears, tangelos, tangerines, lily, carnation,
chrysant hemum petunia, rose, geranium violet, gladioli, orchid, lilac,
crabappl e, sweetgum naple, poinsettia, 5locust, ash, poplar, linden tree

and Ar ab| dop5| S. 17 A rret hod for |dent| fy| ng syner gl stl c corrpounds that
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an additional expression profile fromthe sanme plant cell or tissue
contacted with an additional test conpound; and

conbi ned ¥QRPHLSIYA profile fromthe sane plant cell

15with the first test conpound and the additional test conpound,
wherein each plant cell or tissue was contacted for a tinme sufficient to
produce an alteration in the expression of at |east one gene or gene
product i neégbﬁntﬂjn@&{s oRraChaksdhids, (ﬂEantltls Spéﬂﬁé pirR Rl VRGLS], g‘ve@%ﬁto@sx%esm on
profile conprises the expression level or pattern of at |east one gene or
gene pr oduEAMASHPRRERsRUIRKing anflowgrs. ﬁﬁl@agluéppleaffaew( BoerEiP: FRRpfHty legnons,
si gni fi Canllmewﬁ'&%ﬁﬁ:@toﬁﬂgéﬂ ;ieashast ﬂ)e@x@ tmgelbmngeaweelmyoeanm&t eﬂrs?saﬁﬁen%pr ession

bet ween the genes or ﬁ g QDFF$I ned conp F profile
(a)(iii) AR 5% SEPUT § -8 ‘Sf“‘i"h% P f""ﬁﬁ‘igwf‘wa@ ‘*(%‘7"(5?% and
addi ti onal lopusghshl m)p(aa)n(lden)reeanfl&rab‘ﬂhpslsrret hod according to any of clains

1-17, wherein the conparing is perfornmed by a 25conputer processor or

corrputer-prograrmed i nstrunment that generates nunerical or graphical
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17. A method for identifying synergistic compounds that selectively alter wildtype gene
expression of a plant cell, the method comprising:
(a) comparing _
i, a first expression profile from a plant cell or tissue contacted with a first
test compound;
ii. an additional expression profile from the same plant cell or tissue contacted
with an additional test compound; and
iii. a combined expression profile from the same plant cell or tissue contacted
with the first test compound and the additional test compound,
wherein each plant cell or tissue was contacted for a time sufficient to produce an alteration
in the expression of at least one gene or gene product in the plant's cells or tissues; and wherein
each expression profile comprises the expression level or pattern of at least one gene or gene
product of the plant cell or tissue; and
(b identifying a significant, unexpected alteration in the level or pattern of expression
between the genes or gene products of the combined compound profile (a)(iii) and those of a

combination of the first profile (a)(i) and additional profile (a)(ii).

18. The method according to any of claims 1-17, wherein the comparing is performed by a

computer processor or computer-programmed instrument that generates numnerical or graphical data.
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