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This A is also responsible for transferring the caffeoyl portion of chlorogenic acid (caffeoyl-ginate) and caffeyl-shikimate to COA, based on studies by Hoffmann et al. Peak allocations (supplementary table S3) were made according to Evans and Milne (1987) and Boon (1989). Grills have been built by very good people. The NIR spectra and their digital
subtractions of W22 for all 39 NIR mutants are available at (2006) reported that the loss of mechanical strength in BK2 A is due to a reduction in secondary wall cellulose synthesis, but Sindhu et al. (2003) based on early studies by StA£A families ckigt and Zenk (1974), Rhodes and Wooltorton (1976) and Ulbrich and Zenk (1980). For example, CSLE
and CSLG may belong to the same clade; Likewise, CSLB and CSLH are expected to derive from a common ancestral gene (Fig. Class B expansin and an original set of Class A foam genes show microsintenica preserved on many grass species (Valdivia et al., 2007). Genes. Wall assembly and rearrangement. Similarly, the expression of the nearest
homologous pi! between Arabidopsis and herbs in GT31 families (Fig. Group D, the largest !, contains GalacTuronosil transferasel (GaUT1 [AT3G61130]; Sterling et al., 2006), which encodes what codi A is believed to be a synthase of homogalacturonans. We identified 72 insertion sites in 63 corn cell wall genes (Supplemental Table S2). Biosyst plant
139 80 44 83 [Google Scholar] McCann MC, Defernez M, Urbanowicz BR, Tewari JC, Langewisch T, Olek A, Wells B, Wilson RH, Carpita NC (2007) Neural network analysis of infrared spectra for classification of cell wall architectures. P-coumaroyl-CoA generation from p-coumaric acid A is catalyzed by HCT. The expression of the maize gene was
compared with arabidops IS and expression of rice in the of ovaries from public sources, mainly gene expression of the ENCBI Omnibus (Barrett et al., 2007), as displayed in in ( . Planta 224 7824 ¢ avelop a € 0791 [Pubmed] [Google Scholar] Madson M, Dunand C, Li XM, Verma R, Vanzin GF, Calplan J, Shoue Da, Carpita NC, Reter WD (2003) The
Mur3 Gene of Arabidopsis coding galattosyltransferase which is evolutively correlated to animal exostosine. Based on the motif of the PFAM family PF02458, the GT61 designation could be an improper term, which codes not to a transferase sugar but to a specific ferulail transferase for Gax (Mitchell et al., 2007). Numerous duplications of the genes
of corn and rice are evident compared to their homologues of Arabidopsis more close in groups A, B and E. we have built DNA grids of over 15,000 independent lines and pedigree that allow the screening based on PCR of the population for the insertional mutants. Generals of the cell wall selected. Plant Physiol 143 1220 "1230 [Free article PMC]
[PubMed] [Google Scholar] Kim J, Shiu SH, Thoma S, LI WH, Patterson SE (2006) Expansion and expression divergence models in the family of the vegetable poligalattonasis gene. See for the number of membership of all genes in this family. ] [PubMed] [Google Scholar] Francis Ke, Lam Sy, Copenhaver GP (2006) The separation of the Pollini tetradi
of Arabidopsis is regulated by Quartetl, a gene of the Methilestrasi pectin. S1; Drakakaki et al., 2006). Phytochemistry 19 1625" a,— 4 € ©1629 [Google Scholar] Appendel B, Schluter U, ma £ nylha £ 4,j m, gipmans m, worm R, Kossman J, reter wd, paully m (2004) Identification and characterization of a UDP-D-GLUCURONATE 4-Epimerase in
Arabidopsis. Of these, the A group In includes Mur3 (AT2G20370), which encodes a galattosil transferase that adds the residue (1a ¢ 4 € 4 € ™ 2) -a®4&2-D-GAL of the PR IMO residual of Xilosil et al., 2003). 2). The synthesis of the phenylpropanoid substrate. Two PCR methods were also tested for each nwod-hcuot nwod-hcuot RCP e ineg inucla rep
oilgem otanoiznuf onnah dradnats RCP illocotorp i ©Ahciop ,otamrehcs (for the latter, PCR annealing temperatures were decreased in increments so that they could ¢AAAtouch down¢AAA). Plant Physiol 146 1193¢AAA1206 [PMC free article] [PubMed] [Google Scholar]Suzuki M, Settles AM, Tseung CW, Li QB, Latshaw S, Wu S, Porch TG, Schmelz
EA, James MG, McCarty DR (2005) The maize viviparous15 locus encodes the molybdopterin synthase small subunit. Note that although the cslD5 roots appear hairless, they retain a capacity to initiate, but not necessarily elongate, hairs (note hair initials in E.). Group E is dominated by grass genes, with a total of six rice and nine maize genes, four of
the maize genes being coexpressed with rice genes. The groups shown include two major biosynthetic processes, nucleotide sugar interconversion (1.1) and phenylpropanoid biosynthesis (1.3), and five large gene families, xyloglucan endotransglucosylase/hydrolases (4.2), expansins (4.1.1), GT8 (2.3.1), GT47 (2.3.2), and GT31 (2.3.5). In addition, the
specificity of the 3¢AA2A UTR sequences often enabled resolution of expression for putative paralogous transcripts that aligned to a single cDNA sequence.Transcript abundances for individual members of several cell wall gene families in maize also revealed wide differences in expression (Fig. Plant Cell 16 2749¢AAA2771 [PMC free article]
[PubMed] [Google Scholar]Rose JKC, Braam ], Fry SC, Nishitani K (2002) The XTH family of enzymes involved in xyloglucan endotransglucosylation and endohydrolysis: current perspectives and a new unifying nomenclature. Genome Biol 6 242. Here, we present several examples of families from these six functional stages and their organization in
species with different cell wall types. Collectively, 2,304 families are screened in each grid. A, The current view of the metabolic pathways from Phe or Tyr to hydroxycinnamic acids and monolignols. A, The PGase gene family. The polygalacturonan hydrolase gene family in Arabidopsis comprises three groups based on protein structure, which can be
further sakraF ,M avomrH ]JralohcS elgooG[ JdeMbuP[ JCMP otiutarg olocitrA[ 32314 —a ¢A3131 321 loisyhP tnalP .edionaporplinef aiv allen etnacnam otnemagelloc nu ,icilonef iretse id isalissordi-—a # 3 anu “A anailahT sispodibarA id 3A89PYC )1002( D trahhcieR-kcreW ,P nnamllU ,D reyeM ,A nheH ,M tnaroM ,S trefpeoG ,G hcohcS JralohcS
elgooG[ JdeMbuP[ 51114 -4 ¢A2111 623 ecneicS .791E 3 teneG SOLP .)7002 ,.la te miK ;1002 ,.la te yrevaF ;01 .)7002 ,.la te eimualliuG( itatonna sispodibarA id ineg ia rali ezneuqes etatropir etats onoS MIS *Aip i onos ehc siam id eralullec eterap alla italerroc ineg id otanoizeles oremun nu rep asrosir eroiretlu'nu e )4002 ,.la te ekriG( enoizacifissalc
id amehcs ortson li otattoda ah ehc siam li ennart eiceps ertla edulcni ehc esabatad nu otappulivs otats A .giF( otacifisrevid *Aip .sispodibara alsc id salsc id salsc id ixolc nu ,isalissordi-5 etnanibmocir isalissordi-5 alled acimihcoib enoizazzirettarac allad atinifed aningil alled isetnisoib al rep isrocrep evouN )9991( C elppahC ,RM mmeH ,M] syerhpmuH
JralohcS elgooG[ JdeMbuP[ 338-728 95 lovE lom ] .emignam id e elairtsudni osu'l rep ilategev iudiser ied acimihc-ocisif enoizazzirettarac ,sde ,voksrE£A rE ,nossehC nu nl .giF( siam e osir ,sispodibarA id otnemagnullA ilacidar illepac ien 5DLSC igolotro ilged otavresnoc olour nu amrefnoC .giF( osir len o siam len ehc sispodibarA ni ineg id eroiggam
otlom oremun nu a otatrop onnah G e E ,B ippurg ien enoizacilpud id itneve *Aip iuc ni ,ippurg ettes ad atiutitsoc "A esaGP ailgimaf aL. .ipit isrevid id aningil-anidiobrac id inoizaretni etaretla onaveva RIN itnatum 93 ied ies onemla ehc otartsom ah etalosi iralullec iterap ad SMBMYP irtteps ilged ACP .)7002 ,.la te ressartS ;5 .)b2 .irebla ilged isilana
rep inoizatonna e acimanid acifarg osrev :nydeerT )6002( R netsirhC ,B qcaJ ,LA slunaB ,C nurB ,F tenevehC ]JralohcS elgooG[ lJdeMbuP[ ]JCMP otiutarg olocitra[ 00534 —a ¢A7943 13 seR icielcun idicA .)7002 ,.l1a te aznarraC-zel;A£AznoG ;6002 ,.la te miK( ippurgottos ni Lahnstein J, Fincher GB (2007) A barley barley tsehgih eht htiw secneuques
gniyfitnedi yb ylelos deifitnedi eb tonnac sgolohtro laitnetop taht edulcnoc eW .)a7002 ,.la te ee eeL ;00391g1tA ;]SUVRAP[ 1LTAG( ekil-TUAG eneg B puorg eht yb dedocne si sisehtnys nalyxonoruculg rof laitNessa emyzne na dna ,)6969991 atipraC(sXAG fo AclG-A+A-)2AA A1( eht sa hcus ,sedirahccasylop citcepnon fo sepyt ynam ni dnuof osla
era seudiser deknil-A+Ao dna ordepmaS(niamod nisnapxe detailer-54HG eht kcal hcihw ,snegrella nellop 2 puorg ssarg ,snisnapxe-A2Ao 7.9 noisrev ;OMAC( margorp erawtfos relbmarcsnU ehT.054 z/m dna 03 z/m newteb tes saw oitar egrahc-ot-ssam ehT .)6002 ,.la te rawanneY( devlos neeb sah ,negrella nellop 1 puorg eziam a ,)1m aeZ( 1BPXE
nisnapxe-A eht ,nisnapxe eno fo erutcurts latsyrc ehT .)/gro.rotagitseveneg.www//:sptth ;105 fo 291( ecir ni seneg llaw llec desserpxe fo %83 dna )894 fo 141( sispodibarA ni seneg llaw llec desserpxe fo %82 rof sehctam deifitnedi ew ,nosirapmoc nl .sgiF ni denifed sa rectal eht( ylimaf yeneg ro/dna awhtap ot gnidrocca noitcnuf yb deifissalc erew
seneg llaw llec eziaM .tneicifed riah toor era sgnildeeS ,A .sgiF( seiravo eziam gnipoleved ni desserpylhgih era 8TG eziam fo srebmem eerhT .farA-PDU dna parA-PDU strevnocretni taht esaremosi na sa tca nac )7991 ,.la te agguhD ;PGR - A tra eerf CMP[ 98A3E47 51 veD seneG .snaculg-D-A2AA-)4-1;3-1( dna ,setartsbus cisolullec ,naculgolyx sknil
yltnelavoc esarefsnart similarities. Poorly the Erbe C4 are key species of bioenergia (Ragauskas et al., 2006; Carpita and McCann, 2008), the knowledge of the structure of the cell wall and biosynthesis will be fundamental to improve the performance and quality of the biomass. 3; Delmer, 1999; Holland et al., 2000). The members of the Expansin
superfamille are related to the GH45 glucosidase gene family, but proteins do not have measurable gllClCOth activities (Sampedro and Cosgrove, 2005). From heterologous expression studies, the CSLA group coding (1a ¢ a t 4’4) -4z242-D- (gluco) Mannan Sinetase (Dhugga et al., 2004; Liepman et al., 2005). The XIloglucani can reach an abundance of
about 10% of the mass of the wall in the growing fabrics of the herbs (Gibeaut et al., 2005), and the activity of Xet can serve more significant functions in the herbs of what was thought of in precedence (Yokoyama et al., 2004). Activator (Bai et al., 2007) and Rescuemu (Fernandes et al., 2004) are additional resources of insertional lines for front or
inverse genetics screens, and tilling (for targeting-deduced local lesions in genomes) in the corn (Weil and Monde, 2007) provides a means of generating rich allean series in practically any gene. 24 Despite not being understood as an exhaustive research of Knockout of all the genes of the corn, it represents a substantial increase compared to the
handful of mutants related to the cell wall previously known in corn. Physiol Plant 129 2834 ¢ & € A “295 [Google Scholar] Schindelman G, Morikami A, Jung J, Baskin Ti, Carpita NC, Derbyshire P, McCann Mc, Benfey PN (2001) Cobra codes a putative protein anchored to GPI, which It is polarly localized and necessary for cell expansion oriented in
Arabidopsis. Fitochimica 15 9474 ¢ 4 € A “951 [Google Scholar] Roesler J, Krekel F, Amrhein n, Schmid J (1997) corn Fenilalanina ammoniaca -liasi has TIROSIN Ammonia-Along activities. These grids can be controlled by PCR with Mu- e oinimod nu noc igloG noc atazzilacol anietorp anu edeihcir anailaht sispodibarA ni nanottalagomo id isetnis aL
)7002( LA TE TE ,F] tluabihT ,V noduaG ,NH gnourT ,L yentraCcM ,K ytameH ,D yorffE ,C dnalE ,C reilevaC ,CM telaR ,G elliuoM ]JralohcS elgooG[ lJdeMbuP[ ]JCMP otiutarg olocitra[ 03214 —& ¢A1221 531 loisyhP tnalP .olongilonom led isetnis al osrev isrocrep ied imizne isoremun i onacifidoc ineg id esoremun eilgimaf otto e aningil onocudorp
emrepsoigna el ettuT .sispodibarA e eciR noc otnorfnoc li rep siam len iralullec iterap elled ineg id eilgimaf etlom id atelpmoc enoisiv anu erenetto rep )9002 ,.1a te elbanhcS( otaicsalir aneppa siam led amoneg led azneudes al otasu omaibbA .LYX-PDU e esoipA-PDU id alecsim anu ni aclG-PDU etnemlibisreverri etrevnoc ehc ,SXA oppurg led irbmem
ad itacifidoc imizne ad otazzitetnis “A ,II GR id retseidiD orob led enoizalociter len elaiznesse ediraccasonom li ,esol PA .sispodibara ni anitcep alled isetnisoib allen atlovnioc isarefsnartlisolyx narutcalagolyx anu id enoizacifitnedI )8002( la te ,C odrofAS ,BN nesne] ,JA lanreB ,] neveldnaZ ,I rell AEAM Y igarukaS ,N ihseG ,] TLOHRAH ,0S nesnaS ,K]J
nesne] JralohcS elgooG[ ]JdeMbuP[ 0084 -4 ¢A397 634 arutaN .ilatnerap itnof e 22W ad iton itresni irtla 05 *Aip ,ilibats e icinu itresni 01 acric avatropsart ehc onucsaic ,ffO-uM iudividni onare eilgirg el rep itasu imes i ittuT .IA TE hcohcS ad otacifitnedi otats are amizne omitlu'tseuQ .)5002 ,.la te gnoY( eralullec eterap alla etalerrocia enietorp el
eracifidoc onossop atuicsonocs enoiznuf id ineg 000.1 acric ,etnemlanoiznuf eratonna ad arocna ilategev imoneg ien ineg ied Atem al isauq noC .enif arutturtS ni inoiznitsid ilittos onodeissop e aznadnobba ni onairav itseuq am ,enumoc ni iremilop inucla onazzitetnis emrepsoigna el ettuT .giF( oiavo otusset len siam led enoisserpse id illedom i noc
etatnorfnoc etats onos ehcilbbup itnof ad osir led enoisserpse'l e sispodibarA .giF( ebre ellen itailpma itats onos ailgimaf ingo id ippurgottos I .eippoc lad lad otaiznedive emoc ,etnatum len otavele 1Aip angil-otardiobrac otroppar nu onnah etnatum led iralullec iterap el ehc onacidni 3CP a 1CP ad itnemacirac I .isarefsnartlitem id ,HW nosirroM ,AE
nosdrahciR ,A senoJ-dooW ,JC nriaN ,KG uohZ ,JM A +A £AeP ,QR gnohZ JralohcS elgooG[ JdeMbuP[ JCMP otiutarg olocitra[ 1414 -4 ¢A131 831 loisyhP tnalP .eiradnoces elleuq a ottepsir eiramirp iterap ellen isatnis oisolullec id ehcitilatac Atinu el rep etavresnoc evitarepooc inoiznuf onocsireggus enoisserpse id illedom i e edalc led arutturts aL.

. Atirutam alla itusset ied Atilibisself al rep otseihcir am oppulivS nagro ylrae ni desserpxe nietorp ekil-ARBOC a sedocne 2Kklats elttirB eziaM )7002( G laho] ,CN atipraC ,W sirremreV ,CM nnaCcM ,SD inatluM ,A kelO ,T hcsiwegnal. ,A uhdniS]ralohcS elgooG[ ]JdeMbuP[ lelcitra eerf C MP[ 6702 - 9502 71 atnaip alleC .otnemaizneuqes li rep atazzilitu
)acnaib aenil( elanif ottodorp la idniuq e )ecsirts a aenil( elaizini RCP ottodorp la ,)aren aenil( elanigiro otnaipmi'lled AND lad ecsidergorp ossecorp lI .etnemacitametsis itinifed itats onos non ? 1002 ,niznaV e retieR( sispodibarA rep otsoporp DUA/DUS oppurg la aigolomo noc ,)5002 ,.1a te gnahZ( ozro ni SXU ailgimaf al rep atiutitsi atats “A )esall-
lissobrac( isalissobraced aclG-PDU'lled enoiznuf aL .idrev elotacS orucs e orucs ossor noc itatonna onos isserpse etnematla a etnemataredom ad ineg i ertnem ,etnemavittepsir ,oraihc idrev e essor elotacs noc itatonna onos osir li e sispodibarA ni isserpse etnemaminim ineg I .giF( etavresso eiceps el ert e ettut art iniciv *Aip ihgolomo ilged enoisserpse
are isac eud ilos nI .)7002 ,.la te rellehcS( anitcep alled isetnis allen etnemlapicnirp itlovnioc onais ehc eneitir is ,+#A +A a itagel idiraccasilop itneugesnoc noc ,lisocilg id otnemirefsart led ongetsos id imsinaccem i noc eznerefsnart el onacifidoc 8TG ailgimaf alled irbmem i © AhcioP .isotnep o isose onatneserppar ihccip irtla ilg ertnem ,isose ad
etnemacificeps 621 z/m e isotnep ad etnemacificeps 411 z/m ,itardiobrac id acitsongaid 89 e 58 ,37 ,55 z/m id 1CP ni inoI )7002( .LTAG&a enietorp id ippurgottos itnitsid ert e ivitatup tuag isrevid acifidoc enoiznetir id isarefsnart ineg id ailgimaf ednarg atseuQ .iratnemelppu$S .giF( sispodibarA id PGR ineg euqnic ia osir e siam id ihgolomo isrevid
onotsisE .esrevid eiceps id itnelaviuge itusset ien agolomo acineg enoisserpse'nu adeihcir ehcigolotro ezneuges elled elanoiznuf aznelaviuge'l ehc omainoppu$S .)SXAG( snalixonibaraonoruculg noc etnemlapicnirp etalociter asolullec id ellirbiforcim id ordauq nu onnah ,osir e siam emoc ,ebre elled II opit id iralullec iterap eL .)3Sa —a ¢A1S .)5002 ,.la te
gnoY( iralullec iterap elled isenegoib alla imoneg orol ied %01 li onacided etnaip el ehc omaimits ,ebre e tocid ni eralullec eterap alla italerroc ineg id eilgimaf etlom elleD .)RIN( odirarfni oniciv led aipocsortteps etnaidem etazzinegatum inoizalopop id itnava ni omrehcs onu ni e AND led eilgirg ellad etavired uM acnalf id AND id ezneudes elled isilana
etnaidem )UM( nostreboR id erotatum li rep siam id eralullec eterap alled itnatum i otacifitnedi omaibba ,ertlonl .3S allebaT .eralullec eterap alla evitaler UM tuokconk enoizresni id eenil ilibinopsid etnemlauttA .aningil alled isetnisoiB )3002( M rehcuaB ,] hplaR ,W najreoB lralohcS elgooG[ ]JdeMbuP[ ]JCMP otiutarg olocitra[ 567Da —a ¢A067D 53 seR
icielcun idicA .eralullec eterap alla etalerroc ebre elled ineg i rep erailimaf arutturtsottos allen inoiznitsid el aiznedive ehc sispodibara e osir id amoneg led ezneuges noc avitarapmoc acimoneg isilana'nu otitnesnoc ah )9002 ,.la te elbanhcS( siam led amoneg led azneuqes alled enoizacilbbup al ,aivattuT .enoizulove'l etnarud enoizazzilanoiznufottos al e
enoizazzilanoiznufoen al rep elaiznetop ednarg nu acidni osir len e siam len evisseccus inoizacilpud osrevartta elap enucla id enoisnapse'l ,STG id elleuq emoc ,esoremun eilgimaf el reP .airadnoces eterap alled isetnis elamron al rep elaiznesse ‘A ,avitatup isarefsnartlisonoruculg anu acifidoc ehc ,8rebiF eligarF sispodibarA )5002( HZ eY ,SW kroY ,GA
asolullec asolullec id aznerac al etneserp "A ©Ahciop ,inagro ilged Atilibisself al eneitnam ehc acisolullec aruttetihcrA aningil id Atiladom anu ni inoiznufaa enietorp el ehc Young plants but the fragile phenotype occurs only after the transition of development to adult plants. The sequencing technologies in parallel of mass improve the coverage and
quantification of the transcribes (Eveland et al., 2008). GDP-FUC is synthesized de Novo by GDP-Man through two enzymes, a 4.6-dehydratese (GMD), such as Murl, and a 3.5-epimerase-deductase (Ger; Reiter and Vanzin, 2001). CROP SCI 47 S1424 ¢ 4 € A “S153 [Google Scholar] Vignols F, Rigau ], Torres M, Capellades M, Puigdoma burHI} nech p
(1995) The brown-Midib3 mutation (BM3) in the corn takes place in the gene that coding for Caffeic acid O-MethyLtransferase. The functions of CSLBS, CSles and CSLGS are unknown, but within the csle surface the CSLE genes are the most similar to cyanobacteric Cesas, which are implicated as the progenitors of the modern genes of the cellulose
plant synthase (Nobles and Brown, 2004). The Xth Family of Arabidopsis has 33 members assembled in at least three groups, and rice and corn have numerous members in all of them (fig. Science 301 653a ¢ a4 € A “657 [Pubmed] [Google Scholar] Altschul Sf, Gish W, Miller W, Myers EW, Lipman Dj (1990) Research tool for local local alignment.
Konishi and others. Group B has two genes highly expressed in this group of Arabidopsis alone. A reduction in the levels of these synthetase determines a deficit of RG II and anomalies of the cell wall (ahn et al., 2006). Plant cell 15 16624 ¢ 4 € A “1670 [PMC Free Articles] [Pubmed] [Google Scholar] McCann Mc, Carpita NC (2005) looking for
invisible phenotypes in the mutants Of the cell wall of Arabidopsis Thaliana. To generate a comparable resource of corn mutants, we examined the Uniformmu population (McCarty et al., 2005) both with advanced and inverse genetic approaches. We report here a complete inventory of the genes of the cell wall of the corn, an analysis of the Espress
profiles comparative ession in a single type of fabric between rice, corn and Arabidopsis, an effective means of generating and eralullec eralullec eterap al rep tuphguorht otla da omrehcs otsubor nu e ,eralullec eterap alla italerroc ineg ien ittefid noc itnatum regardless of visible phenotypes, but reflecting the composition and architecture of cell
walls. The gene sequences of Arabidopsis and their paralogs were used in a search for Arabidopsis and paralogical sequences in rice, to find putative orthologists and paralogical sequences in rice and, later, homologous sequences in corn. We compared Roche Applied Science 454-based sequencing of UTR-rich expression profiles of 3A¢ 4+2 generated
by maize ovary developments before pollination to publicly available Arabidopsis and Rice microarray data. A the clearest example! of the divergence of a group within an entire family that works in the synthesis of a grass-specific polysaccharide. Only a few groups within cell wall-related gene families have similar numbers of members for Arabidopsis
and herbs (Table I. 10b) and the mutant Arabidopsis Kojak (Favery et al., 2001). 1b). However, since the reaction rates with these alternative acceptor substrates are a small part of that of galactosylated xyloglucan, the physiological meaning in vivo A is still in question. Plant Physiol 144 1813A¢ &+a 1826 [free PMC article] [PubMed] [Google Scholar]
Lee M, Sharopova N, Beavis WD, Grant D, Katt M, Blair DL, Hallauer AR (2002) which expands the genetic map of corn with Intermeda Population B73 X MO17 (IBM). Mol Biol Evol 24 241 2A¢ 4 4 2423 [PubMed] [Google Scholar] Jones L, Ennos AR, Turner SR (2001) Cloning and characterization of irregular Xylem4 (IRX4): a severely lignin deficient
mutant of Arabidopsis. The mutant FAH1 without synapate esters was characterized as firm (coniferyl aldehyde/alcohol) 5-hydroxylase (Meyer et al., 1996; Humphreys et al., 1999). The seeds of the 39 NIR mutants are available through the Maize Genetics Stock Center ( .Caracterization of Mutants (A, c and e) and nir27 (b, d and f) based on the
Pymbms analysis. We have classified the cellular genes related to the wall of Arabidopsis, rice and corn corn Gene families whose products work in six phases of the Biogenesis of the wall: substrate generation, polysaccharide synthesis, membrane trafficking, assembly and turnover, formation of secondary walls and reporting ( ; McCann e Carpita,
2005; Yong et al., 2005). The advanced screens expanded the 2.5 KB target sequence, incorporated additional PCR protocols and tested samples from both axes of the grids. Positive results were followed by the dilution of the initial PCR product (by the specific primer of the TIR6 + gene) and by the riamplification by nidified primer MU (primer tir8 +
specific of the gene where available; 548 [Free article PMC] [PubMed] [Google Scholar] Saitou N, in the M (1987) The Neighbor-Joining Method: A New Method for ReconStztching PhyloGenetic Trees. Two members in Group in Are Related to Arabidopsis Pgslpl (AT1G77130), and and The Third Is Related to Group C Generator Gatll (Parvus;
AT1G19300; Lee et al., 2007a) and Rice 0S04G44850 4,— a4 € ;2103 [PubMed] [Google Scholar] Holland N, Holland D, Helentjaris T, Dhugga K, Xoconostle-Cazares B, Delmer DP (2000) A comparative analysis of the family of the Vegetable Cellulose Synthesis Cellulose (Cesa ). The tripled MBMS spectra normalized for each approx Mpione were first
mediated PCA. The Uniformmu population was developed by Robertson's Ogressing Mu Ogressing in W22 and B73 Inbrads genetically uniform (McCarty et al., 2005; Settles et al., 2007) and a database was developed as a similar resource to facilitate L. 'Molecular analysis with high performance of the MU-Taged mutants and the gene knockouts in
the corn (. C and D, digital subtractions (mutant - wild type) of the ghosts shown respectively in A and B. Plant Biol 68 43A¢ 4— 459 [PubMed] [Google Scholar] Ragauskas AJ, Williams CK, Davison BH, Btovsek G, Cairney ], Eckert CA, Frederick W], Hallet JP, perdita perdita a wohs sHTX B puorg ,ralucitrap nl .noitagnole rieht gnitanimret
ylerutamerp suht ,spit rieht ta gnitsrub ot elbitpecsus erew sgnildees tnatum fo esoht taht detacidni )nwohs ton atad( sriah toor gniworg-pit ,evil fo ypocsorciM .)seilimaf/ude.eudrup.scimoneg.llawllec//:ptth( seneg detailer-llaw llec detatonna ni detatonna ni detatonna ni detatum ni senil senil suognii zomoh 000,1 revo detareneg ew ,)3002 ,.1a te
osnolA( sispodibarA fo senil lanoitresni AND-T eht morF .)/gro.nydeert.www//:ptth ;6002 ,.la te tenevehC( nyDeerT gnisu nward erew smargordneD .)eulb ;22W( lortnoc epyt-dliw dna )der( tnatum eht rof rof artceps RIN dezilamt dna decerroc-enilesaB ,B dna A .)8002 ,nnaCcM dna atipraC( sessarg ygreneoib ni dna sporc doof ni ytilauq dna dleiy
ssamoib fo lortnoc citeneg niag ot detadicule eb ot deen seneg cificeps-ssarg fo snoitcnuf eht ,seneg detailer-llaw ynam fo noitacifitnedi eht rof stniop yrtne dedivorp sah ech ges emoneg )anailaht sispodibarA( sispodibarA eht hguohtlA .giF( E dna D spuorg ni tnadnuba erom era seneg ssarg eht saerehw ,rebmun ni dednapxe yltnacifingis era seneg B
puorg sispodibarA ,seneg 8TG latot fo srebmun lauge ylhguor etipseD .slatnemadnuF .giF( yravo gnipoleved eziam nadeht nuba eseht fo lla morf sSANRm htiw ,)A6 .sesylana esuohenerg ro dleif ni stnalp tnatum 5Dlsc rof tnedive serutaef cipytonehp dnuorgevoba on erew erehT .)5991 ,.la te resuaH( pit toor eht morf yawa sllec lacitroc eht fo gnillews
laidar evissergorp eht dna noitagnole toereor fo noitibiht ves ni stluser sispodibarA ni ylimaf ARBOC eht fo rebmem gnidnuof eht ni noitatum A .)/uMmrofinU/noitatnemucod/gro.BDGeziaM( UmrofinU ni deifitnedi setis noitresni lanimreg ,tnednepedni 527,2 gniknalf stnemges bk-1 gnitcartxe yb emoneg tfard 37B eht morf detcurtsnoc saw secneuges
gniknalf-nosopsnart fo tes atad A.)8000000000002 , te dnalevE( ecneuques susnesnoc hcae ot dengissa sdaer ecneuques-454 fo rebmun eht sa deifitnauq saw ecnadnuba tpircsnarT .slairetamoib dna sleufoib rof drawrof htap ehT )6002( la te ,LC attoil. Association of Arabidopsis sequences, with a much more free grouping of grass counterparts in
three distinct subgroups. The graphs of score C and D, which show how the samples of mutant and wild leaves can be distinguished from each other based on their mass spectra. ENERGY FUELS 1 123a ¢ 4,— a € 137 [Google Scholar] Eveland al, McCarty Dr, Koch Ke (2008) Profilation of the transcription by the sequencing of the region not
translated 3 ansion resolves the expression of genical familiesA total of 48 lanes appear in double rows on each panel and each lane represents an aggregate fraction of DNA with 48 families (from one to two plants each). The abundance of relative transcription within each class was quantified by the frequency of 3 -ansion cdna sequences (number of
readings) from each transcription in the data of data of Eveland et al. More recently, the members of many genical families of rice of Glycosil Transferase (GT) were compared with those of different dicots and deduced as largely non -orthological (Cao et al., 2008). Spertri nir, the analysis of the main components (PCA) and a characterization of
probable chemical phenotypes for all these are provided on our website ( . The reflective of the light from the segment of the leaves in the interval between 350 and 2,500 Nm was recorded compared to a Gore-Tex disc as a white reference. Plant Physiol 133 11704 ¢ 4,— & € 01180 [free article PMC] [Pubmed] [Google Scholar] Rhodes Mjc, Wooltorton
LSC (1976) The enzymatic conversion of hydroxicinnamic acids into p-coumarinic and chlorogenic acids in the tomato workers. The inclusion of the grass sequences alters the clad structures proposed for gene families when the sequences of Arabidopsis (Hazen et al., 2002) are considered only. Herbs have cell walls of a composition distinct from all
other plants from The Deossysugars Fuc and Rha are characteristic of different polymers in the type I walls but have a much low abundance in the type II walls. Apps Biochem Biotechnol 77& ¢ avelop a € 79 55a ¢ avelop e 65 [Google Scholar] Ulbrich B, Zenk MH (1980) partial partial ah 2AiC .ispodibarA'lled elaerolf otsuf len aningil alled isetnisoib
allen otlovnioc oiramirp eneg li onos D-dna C-ESANEGORDYHED LOHOCLA LYMANNIC )5002( A niug©AAS ,L ninauo] ,C erreipal. ,B telloP ,G elliuoM ,A seduE ,R tuobiS]ralohcS elgooG[ JdeMbuP][ ]Jelcitra eerf CMP[ .acitegreneoib abre'lled imoneg i art isetnisorcim allad enoizacifiraccas id elaiznetop li e Atilibiregid eroilgim anu ,eser elled otnemua
nu ni attodart eresse 2Aup siam len acineg atrepocs alL .eralullec eterap alla italerroc itnegrevid o/e icigolotopi ineq i eracifitnedi rep )1S eratnemelppus allebaT ;8 .icidar elled ilep ied opitonef led enoizudir anu onanimreted isse id onucsaic ni inoizatum el otnauq ni ,itnerappa ihgolotro onos 5DIsC siam e )7002 ,.la te miK( 1DIsC osiR .)5002 ,.la te
gnohZ( airadnoces eterap alled inalix ilga itneutitsos onognuigga ehc ,2TUG e 1TUG ,isarefsnart lisonoruculg alled ivitatup ineg i e ,)7002 ,.la te a+AAeP( isatetnis onalix al rep ocidiraccasartet remirp led isetnis allen anoiznuf ehc ,)8ARF( 8REBIF ELIGARF eneitnoc E oppurg Il .itnatum i ibmartne rep atterroc enoizacifissalc alled %09 li ertlo
odnatneserppar ,CP eudnic id esab allus etnematterroc etacifissalc onos )epyt dliw( 22W e etnatum id inoipmac id inoizalopop eL .elanoiger isenegatum allen osu'l rep siam led amoneg li ottut ni )cA( erotavittA id enoizubirtsiD )5002( PT llenturB ,P temohC ,S okjebeL ,HJR srewaS ,EP siweL ,RK nrehA ,K namedraH ,RP remraF ,JL darnoC ,M]
namkloK]ralohcS elgooG[ ]JdeMbuP[ lelcitra eerf CMP[ 78 7 loiB amoneG .611 8 scimoneG CMB :elapicnirp ecoV .eenil 234.81 eratset id odnettemrep ,uMmrofinU eilgirg otto id elatot nu onodulcni ilairetam itseuQ .ilaerec ied eralullec eterap alled enoizisopmoc alled avitarapmoc acimoneg e icol evitatitnauq ehcitsirettaraC )3002( J notlaW ,B
tassirneH ,LG sivaD ,MR yelwaH ,PS nezaH]ralohcS elgooG[ JdeMbuP][ lelcitra eerf CMP[ 2521A A¢A7321 121 oppulivS .iroirepus etnaip ad isarefsnart liomannicissordi-p-otamikihs:AoC-liomannicissordi-p alled Ateirporp e at a minimum of seven subclades for the grass genomes, one of which A “ cosAssubstantially diversified to form a new specific
group of grass F (Fig. Mol Biol Evol 4 406A%:AA425 [PubMed] [PubMed] Scholar] Sampedro J, Cosgrove Dj (2005) The outsidian's surface. Genes expressed in corn ovaries before pollination. S2 table. The quartz pyrolysis reactor previously described was replaced with a unit of pyrolysis and autocampier available on the market (frontier model n. This
resource continues to grow as the current MOr and new advertisements are positioned with the genes And the stocks of appropriate seeds (http: /www.maizegdb .org/documentation/uniformmuy/). To identify mutants with MU inserts in specific genes, we developed DNA grids for high performance screening of the Uniformu population. F , Fernandez
AG, Fujita M, Himmelspach R, Borner Ghh, Schindelman G, Song S, Baskin Ti, Dupree P, Wasteneys Go, et al (2005) Cobra, an extracosil-phosphatidil-phosphatidil inositol Arabidopsis, controlled in a high controlled way, controlled, specifically control the anchored proteins, specifically controlled for pose prostheses, specifically controlled for pose
prostheses, specifically controlled, controlled in a high way, controlled in a high way, Contin Rollated in a high way for protein anisotropic expansion through its involvement in the orientation of cellulose microfibrilla. ] Mol Biol 215 403 avelop & € 410 [PubMed] [Google Scholar] Appenzeller L, Doblin M, Barreiro R, Wang Hy, Niu XM, Kollipara K,
Carrigan L, Tomes D, Chapman M, D Hugga KS ( 2004) Cellulose synthesis in the corn: analysis of isolation and expression of the genical family of the cellulose synthase (Cesa). For a number of membership of all genes in these families, see . The side sequences were noted by blastx rice research (Michigan State University Osal; and Arabidopsis
(Arabidopsis genome Initiative) Database of protein sequence a € & € <which They use a 104 ¢ € T 4 € ™ 7 cutting value. Sequences relating to individual genes ,CL ,CL gneP ,T iloirA JralohcS elgooG[ JdeMbuP[ 5184 —a ¢A697 804 erutaN .)3002 ,.la te iL( inagro ilged Atiligarf allen atlusir 1CB etnatum opitonef 1I mluc led e eilgof elled iralocsav
inoiger ellen etnemlapicnirp osserpse “A )1CB( 1mluC elttirB eciR .001 a eroirepus oiggetnup nu e 01' E 01 id ovitattepsa erolav nu odnasu ntsalB odnasu etavort etats onos ailgimaf anucsaic rep siam J, Wittke W, Herth W, Camilleri C, HAAfte H, Plazinski J, Birch R, et al (1998) Molecular analysis of cellulose biosynthesis in Arabidopsis. Crop Sci 47
S60¢AAAS67 [Google Scholar]Xu W, Purugganan MM, Polisensky DH, Antosiewicz DM, Fry SC, Braam ] (1995) Arabidopsis TCH4, regulated by hormones and the environment, encodes a xyloglucan endotransglycosylase. Phe ammonia-lyase (PAL) genes, which encode the enzymes of the first step in phenylpropanoid production (Boerjan et al., 2003),
are resolved into three clades, one that is Arabidopsis specific and two that are grass specific, resulting in at least a doubling of the numbers of genes (Fig. Plant Physiol 76 205¢AAA212 [PMC free article] [PubMed] [Google Scholar]Carpita NC (1996) Structure and biogenesis of the cell walls of grasses. Nucleic Acids Res 36 D1009¢AAAD1014 [PMC
free article] [PubMed] [Google Scholar]Tanaka K, Murata K, Yamazaki M, Onosato K, Miyao A, Hirochika H (2003) Three distinct rice cellulose synthase catalytic subunit genes required for cellulose synthesis in the secondary wall. Plant Mol Biol 64 439¢AAA451 [PubMed] [Google Scholar]Egelund ], Peterson BL, Motawia MS, Damager I, Faik A,
Olsen CE, Ishii T, Clausen H, Ulvskov P, Geshi N (2006) Arabidopsis thaliana RGX1 and RGX2 encode Golgi-localized (1,3)-AiA-D-xylosyltransferases involved in the synthesis of pectic rhamnogalacturonan II. Plant 1 858¢AAA877 [PubMed] [Google Scholar]Carpita NC (1984) Cell wall development in maize coleoptiles. 3; Holland et al., 2000; Vergara
and Carpita, 2001; Appenzeller et al., 2004). (2008) using BLASTN. Genetics 175 981¢AAA992 [PMC free article] [PubMed] [Google Scholar]Barrett T, Troup DB, Wilhite SE, Ledoux P, Rudnev D, Evangelista C, Kim IF, Soboleva A, Tomashevsky M, Edgar R (2007) NCBI GEO: mining tens of millions of expression profiles. 2A; Nair et al., 2004). The
structure of the gene family encoding cinnamoyl-CoA reductases (CCRs) has an overall 3-fold expansion in numbers of grass sequences (Fig. Cellulose 11 AS, AS, [Google Scholar] Arabidopsis Genome Initiative (2000) Analysis of the genomic sequence of the plant in Fiore Arabidopsis Thaliana. The link between the root phenotype with hair deficit and
the MU insert in CSLD5 was confirmed by the examination of a similar phenotype in an AC insertion alleale (adhesion n. Physiol 143 12694 ¢ a € A "1281 [free article PMC] [PUBMED] [Google Scholar] Vanzin GF, Madson M, NC, Raikhel NV, Keegstra K, Reiter WD (2002) the Mur2 Mur2 Mutant of Arabidopsis Thalithalithaline lacks XIloglucano
Fucosilato due to a lesion in the Fucosiltnsferase Atfutl. of Group C XYLOGALACTURONAN DEFLANT1 (AT5G33290), which codes a Xilosil Transferase that adds the units (1a ¢ & a’3) --aza2-Boxil to the homogalanturound (Jensen et al., 2008), the other three enzymatic activities They are coded by non -grouped Arabidopsis genes. A, the family of the
Expansin genes. S4) The GT37 family codes fuchosiltensferase, with Mur2 (FUT1; AT2G03220) which codifies the enzyme that forms the trisaccharide fuchylaid lateral group of the Xiloglucano in Arabidopsis (Sarria et al., 2001; Vanzin e t al., 2002). Our results document that orthology often cannot be deduced from the homology and that different
sets of genes that would be expected are expressed between a model dicotyledon and model herbs. Even for Arabidopsis, only a small percentage of genes have a biochemical functional annotation validated. While the forecasts of the common motifs clearly classify the genes in a family, the protein models and the analysis of Blast scores are currently
insufficient to make specific provisions on gene function and orthology. John Wiley & Sons, New Yorklao NT, Long D, Kiang S, Coupland G, Shoue da, Carpita NC, Kavanagh Ta (2004) The mutation of a gene of glycosyltransferase of the family 8 alters the composition of the carbohydrates of the cell wall and causes a Sensitive semi-sterile dwarf
phenotype in Arabidopsi. The first was a screening "a € & € acestandard" for the PCRA € used for all 50 target genes, and the second was a "screeninga € Acevanzenato" a € used where it is more tnereffid morf seneg owt sserpxe atala anaitociN fo sebut nelloP )1002( MS daeR ,A cicaB ,E nigibweN ,L sileM eD ,SM nilboD]ralohcS elgooG[ lJdeMbuP[
Jelcitra eerf CMP[ 4867AAA9767 49 ASU icS dacS dacA 1taN corP .p aht sispodibarA fo sisenegatum lanoitresni ediw-emoneG )3002( la te ,R kuehC ,P sajaraB ,J] namremmiZ ,KD nosnevetS ,P nnihS ,H nehC ,JC miK JT essiel. ,NA avonapetS ,M] osnolA]ralohcS elgooG[ ]JdeMbuP[ Jelcitra eerf CMP[ 12 17 A517 121 loisyhP tnalP .)8002 ,.la te
nesneJ( nanorutcalagomoh ot stinu lyX-A2Aa ys nanibara-l-A+A SALB ehT .sisenegoib llaw ni noitcnuf eneg cificeps ot seulc tnatropmi sedivorp stnatum fo noitacifitnedi ehT .noisnapxe ni pihswollef wen a :sispodibarA ni snietorp derohcna-IPG evitatup fo ylimaf ARBOC ehT )2002( NP yefneB ,R ellaSeD ,G namlednihcS ,F reiduoR]ralohcS elgooG[
MbuPJ Jelcitra eerf CMP[ 3671A$+AA9471 71 lleC tnalP .ylimafrepus 1sC/AseC eht fo seneG.sgolohtro evitatup sispodibarA dna ecir rieht ot evitaler detacilpud era sAseC eziam xis ,revewoH ./1-5-4/seilimaf/ude.eudrup.scimoneg.llawllec//:ptth ees ,ylimaf siht ni sht ni g lla fo srebmun noissecca roF .giF latnemelppuS( tnatum birdim nworb levon a dna
,noisehda llec-llec gnitceffa stnatum ,erutxet fael deretla ro ygolohprom deretla htiw stnatum ,sfrawd gnidulcni ,sepytonehp elbisiv tcnitsid htiw stnatum eziam 92 yltnednepedni deifitnedi noitalupop uMmrofinU eht ercs sciteneg-drawrof ehT].erugif siht fo noisrev roloc rof elcitra enilno eeS[ .giF( spihsnoitaler suogolohtro ni eb ot raeppa seneg
,seilimaf lareves ni snoitacilpud eziam fo noitpecxe eht htiW .)A6 .tnatum a yfitnedi ot detnarraw saw ediedlarefinoc eneg led atrepocs al e )3002 ,.la te nnamffoH ;3002 ,.la te najreob ;b2002 ,a2002 ,.la te eknarF ;1002 ,.la te hcohcS( italissordi-3 onos idionaporplinef i elauq li osrevartta omsinaccem led otnemiraihc id otiuges a ittircsir etnemaipma
itats onos ,ociluref odica ,ocimannicissordi odica'lled e ilongilonom ied ehcitetnisoib eiv eL. .etnemlatnemireps otacifirev atats ais acitamizne enoiznuf al ehc acilpmi non am )/nacsorpretni/sloot/ku.ca.ibe.www//:ptth( nacsorpretni odnasu itacifitnedi icitsirettarac elanges led ivitom e iditpep us avasab is sispodibara e osir ,siam ni idionaporplinef ineg ied
elanoiznuf enoizacifissalc al. .)b6 .imes ien oiggaccots id eralullec eterap alled idiraccasilop ied enoizatiliboM )0002( SAM ©AniT ,PH sotnaS soD ,SM egdirekcuB ]JralohcS elgooG[ ]JdeMbuP[ ]JCMP otiutarg olocitra[ 59224 —a& ¢A1822 71 atnaip id alleC .icipocsortteps itad ied etnanimircsid isilanA )8991( KE yelsmeK IralohcS elgooG[ JdeMbuP[ ][CMP
otiutarg olocitra[ 5144 —a ¢A904 193 ] mehcoiB .inoizareneg ettes rep ilartsecna inoizamrofni noc ,deergidep ehcna are emes ingO .nalyxonoruculg led isetnisoib alled Atisselpmoc al rep inoizacilpmi :eralogerri 9melyX e eralogerri 8melyX sispodibarA )7002 ( HZ eY ,SW kroY ,GA llivraD ,AM 1lieN'O ,AE nosdrahciR ,KG uohZ ,QR gnohZ ,JM A =A
£AeP JralohcS elgooG[ ]JdeMbuP[ JCMP otiutarg olocitrA[ 24621a —a ¢A73621 39 ASU icS dacA 1taN corP .elimis olour nu noc )7002 ,.la te miK( osir len )05724G01SO( 1DLSC noc, )1002 ,.1a te mlboD( enillop id ibut e )1002 ,.1a te yrevaF( icidar elled ilep ied atnup al onavitloc ehc elullec elled asolullec alled isatnis el eriutitsoc onossop e ocniz id
inimod i onacifidoc ilauq ied inucla ,DLSC oppurg li eresse 2Aup enoizecce'nU .ilimis elullec id ipit id onretni'lla italerroc etnematterts ihgolomo id enoisserpse'llad attoded etnemlovenoigar eresse 2Aup aigolotro'l ,ociditoelcun orehccuz id enoisrevnocretni'lled elleuq emoc ,ehcineg eilgimaf eloccip el reP .umeucseR id inosopsart ied 0zzilitU .isatnis
eilgimaF (Fig. In contrast, Arabidopsis genes form distinct subgroups with numerous duplications in groups A, C, and D compared to their grass homologs (Fig. If known mutants are indicated after the gene annotation.Although UDP-Ara is synthesized in the pyranose form, a substantial portion of the Ara in cell wall polysaccharides is in the furanose
form. Standard screens were done with a Mu-specific primer plus a forward-directed, gene-specific primer to target approximately 1.5 kb of the upper coding sequence of each gene in x axis samples. FEBS Lett 569 327¢AAA331 [PubMed] [Google Scholar]Valdivia ER, Sampedro J, Lamb JC, Chopra S, Cosgrove DJ (2007) Recent proliferation and
translocation of pollen group allergen genes in the maize genome. As we describe below, EST/cDNA data support differential expression of each of the duplicates, indicating their neofunctionalization and subfunctionalization after the tetraploidization event.Numbers of cell wall genes and numbers expressed in developing ovaries by family and group
in Arabidopsis, rice, and maize4CL, 4-Coumaric acid CoA-ligase; C3'H, p-coumaroyl-shikimate/quinate 3¢AA2A-hydroxylase; C4H, cinnamate 4-hydroxylase; CCoOAOMT, caffeoyl-CoA 3-O-methyl transferase; F5H, ferulate (coniferyl alcohol/aldehyde) 5-hydroxylase.DesignationaClass/FamilyFamily/GroupNo. of Genes
(Expressants)bArabidopsisRiceMaize1.1Nucleotide-sugar interconversionAUD/SUDG6 (2)6 (5)9 (4)AXS2 (1)1 (1)2 (1)GAE®6 (2)5 (4)9 (2)GER2 (0)2 (1)1 (1)GMD2 (1)1 (1)1 (1)GME1 (1)2 (2)2 (1) RHM/UER4 (4)3 (2)4 (2)UGD4 (2)5 (2)3 (2)UGES5 (1)4 (2)3 (0)UXE4 (1)3 (3)4 (0)Total36 (15)32 (23)38 (14)1.3Phenylpropanoid biosynthesisCOMT16 (0)6 (0)3
(1)4CL13 (3)14 (6)11 (5)CCoAOMT?7 (1)6 (3)6 (4)PAL4 (0)9 (0)10 (4)CAD9 (1)14 (1)7 (3)C3'H, F5H, C4H6 (0)10 (1)8 (3)CCR7 (2)24 (6)19 (4)HCT19 (2)5 (3)38 (9)Total81 (9)86 (20)102 (33)2.1CesA/Csl superfamilyCesA10 (4)10 (4)20 (9)2.2CslA8 (5)11 (5)10 (2)CslB6 (2)0 (0)0 (0)CsIC5 (3)6 (4)8 (2)CsID5 (1)5 (1)5 (1)CsIE1 (0)3 (0)3 (0)CslF0 (0)8 (2)7
(0)CsIG3 (3)0 (0)0 (0)CsIHO (0)3 (1)0 (0)Total Csl129 (14)36 (13)33 (5)2.3.1Family GT8A5 (1)4 (3)7 (4)B8 (1)2 (2)2 (0)C10 (5)8 (3)10 (4)D15 (7)22 (14)25 Filter (2) 5 (3) 5 (0) Totale41 (16) 41 (25) 49 (15) 2.3.2famiglia GT47A11 (3) 11 (5) 22 (2)B8(3)9(6) 9 (2) C7 (0) 6 (2) 3(0) D8 (3)4 (3) 5(3) E5(3) 9 (6) 11 (9) FO (0) 1) 4 (1) Totale39 (12) 40 3) 54
(17) 2.3.3famiglia GT37A10 (3) 1 (0) 1 (0) BO (0) 9 (1) 7 (1) CO (0) 8 (3) 11 (0) Totale10 (3) 18 (4) 19 (1) 2.3.4famiglia GT34A3 (3) 2 (1) 6(0) B2 (0)2(0)4 (1) C1(0)3(1)1)1(0) DODO (0)2(0)3(0)0)32(1)1(1)4 (4) Totale8 (4) 10 (3) 18 (5) 2.3.5famiglia GT31A12 (5) 7 (3) 11 11 (2) B6(3) 10 (7) 12 (5) C3 (1) 2 (2) 3 (0) D3 (3) 2 (2) 3 (2) E8 (5) 8 (5)
7 (3)F1 (1) 10 (2) 5 (0) Totale33 (18) 39 (21) 4 (12) 4.1expansinloy * -26 (5) 34 (7) 36 (5) (0) 5 (2) 4 (2) aza>-5 (1) 18 (4) 17 (6) azaz-Likel (0) 4 (0) 0) 0 (0) Totale35 (6) 61 61 (13) 57 (13) 4.2xThall (3) 3 (1) 5(2) B15(1) 15(2) 17) C7 (1) 11 (3) 10 (5) Totale33 (5) 29 (6) 32 (14) 4.3.3PGASI A15 (7) 14 (9) 14 (9) B10 (3) 0 (0) 0) C8 (3) 8 (4) 8 (2) D7 (0)
10 (6) 7 (0) E8 (0) 3 (0) 3 (1) F10 (2) 0 (0) 0) G8 (1) 4 2 (0) HO (0) 6 (0) 16 (0) Totale66 (16) 45 (19) 50 (12) 4.5.1pmea21 (5) 18 (5) 14 (7) B11 (1) 11 (3) 11 (1) C11 (5) 1 (1) 1 (1) D14 (4) 10 (5) 7 (4) E9 (2) 1 (1) 0) Totale66 (17 42 (15) 34 (13) 6.4.8cobrall (2) 11 (3) 9 (4) Il Numero di Geni Nelle 10 Famiglie Che Codificano Gli Enzimi Delle Vie Di
Interconversione Dello Zucchero Nucleotidico, Responsabili Della Formazione dei Mattoni Base Dello Zucchero di Molti Carboidrati Della Parete Cellula (Fig. Questo potrebbe rappresentare un recente evento di duplicazione, poichA© solo un omologo RGP3 del riso (0s07g41360) A" associato a un quarto gene del mais RGP3 separato in un gruppo i
cinque geni RGP di Arabidopsis.Le famiglie grandi e diverse associate alla biosintesi dei Fenilpropanoidi Mostrano Un'ESpansione dei Geni dell'erba rispetto a quelli di arabidopsis, Coerente comp l'importanza dela rete dee fenilpropanoid) Plant Cell 17 3390a € 3408 [PMC Free Article] [PUBMED] [Google Scholar] NEL MAIS CSLD5 MUTANT . Plant
Physiol 132 [PMC free article] [PubMed] [Google [Google SP, Scott-Craig JS, Walton JD (2002) Cellulose synthase-like rice genes. Six of these NIR mutants showed subtle changes in leaf texture, color, architecture or susceptibility disease/lesion, but the other 33 were indistinguishable from wild-type control W22 under normal field conditions. A
caffeic acid O-methyltransferasel (COMT1) knockout causes lignins with severely reduced levels of units syringyl in maize (Vignols et al., 1995) and, subsequently, in Arabidopsis (Goujon et al., 2003). (2007) showed that Arabidopsis mutants RRD1 and RRD2 are deficient in Ara in the wall residue after pectin and GAX extraction, consistent with a
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encoding a putative altered Meristem peptidase, regulates the accumulation of abscisic acid and coordinates the development of the embryo and endosperm. Of Distinguished classes of CSL, many are represented both in herbs and Arabidopsis. S3; Schindelman et al., 2001; Roudier et al., 2002, 2005; Brady et al., 2007). Plant Physiol 125 2040a ¢
avelop a € 2052 [free article PMC] [Pubmed] [Google Scholar] Drakakaki G, Zabotina or, Delgado I, Robert S, Keegstra K, Raikhel N (2006) Arabidopsis Polipeptidi 1 and 2 are essential for development pollen. Plant Mol Biol 47 1454 ¢ a,— a € 160 [Pubmed] [Google Scholar] REMICA JA, Medford Ji (1997) The Meri5 expression changed the cell
expansion in the transgenic plants of Arabidopsis. Although Xyloglucan is a specific substrate, Xyloglucan's poor herbs have an almost the same representation in all three main groups. In group B, grass omologes closest to the Arabinosil Transferase Araedl gene (AT2G35100; Harholt et al., 2006) are expressed, but many other related grass genes
are also expressed, including one of corn and rice in the new group F group ( Fig.. The GT8 and GT47 families are exceptionally well populated by members who work to replace the backbons and transversal of the Glycano with different types of sugars. Proc Natl Acad Ski USA 103 14664 "14671 [free article PMC] [Pubmed] [Pubmed ]; Correctly



classified samples using a multivariate model with an increasing number of PCs. In both mutants, a model based on the first three PCs involves a 100%correct classification. S1 - S3) are Arabidopsis (red), rice (recept Rice (Rice (Rice (rice (rice (rice (rice (rice (rice (rice (rice (rice (rice (rice (rice (REED)) and corn (blue), with a number of genes in each
indicated group. J Biol Chem 282 129514 ¢ avelop a € 12962 [Pubmed] [Google SC Holar] Hughes al, Friedman R (2004) loss of genomic ballast: large parallel loss of families of ancestral genes in animals. The screens focused on 50 genes related to the cell wall in It is hypothesized that they carried out specific roles in the Herbian cell walls. We
have developed a two -level approach for these screens. Plant Physiol 140 493 ¢ A € A “58 [PMC Free Articles] [PubMed] [Google Scholar] Hauser MT, Morikami A, Benfey PN (1995) conditioned mutants for the expansion of the Arabidopsis root. None of these genes was a close counterfeit between Arabidopsis and one of the herbs (Fig. Origins of
M/Z Frammsing from pymbms.ahn JW, Verma R, Kim M, Lee Jy, Kim YK, Bang JW, Reiter WD, Pal HS ( 2006) The depletion of UDP-D-Fiose/UDP-D-XILOSIO SYNTITASI translates into lack of Ramnogalactururfan II, thickening of the cellular wall and cell death in higher plants. Discovered for the first time in the development of cotton fiber cells (
Gossypium Hirsutum), the Cesa Vegetable Proteins have four a ¢ a € a € Accu-Domainsa ¢ a € considered essential for the cathals of (14 ¢ & 1 44 ’)-aza?-glucans in which a residue is 00 oriented at 180 Hhe compared to each neighbor (Pear et al., 1996). Planta 221 729a ¢ a € A “738 [Pubmed] [Google Scholar] Girke T, Lauricha J, Tran H, Keegstra K,
Raikhel n (2004) The Cell Wall Navigator Database: an approach based on the systems for extraction without restrictions of organisms of protein families involved in the metabolism of the cell wall. Plant Physiol 113 1753 ¢ A € A "179 [PMC Free Articles] [PubMed] [Google Scholar] Rohde A, Morreel K, Ralph J, Goeminne G, Hostyn V, de Rycke R,
Kushnir S, Doorsselaere JV, Messens E, Boerjan W (2004) The molecular phenipization of the Mutants Pall and Pal2 of Arabidopsis Thaliana reveals vast consequences on the phenyrpropanoid, aminoid metabolism of carbohydrates. Craig Venter Institute ( ; ex www.igr.org) with arabidopsis protein sequences by downloading the Flat file and
converting it into a database that can be used for Blast of NCBI with Formatdb (Altschul et al., 1990)10a) and were similar in both sequences of this gene induced by Mu- and AC (Fig. Annu Rev Plant Biol 519AA546 [PubMed] [Google Scholar]Boon JJ (1989) mass spectrometry for analysis of lignocellulosic material: case studies on barley straw, corn
stems and Three groups of C-4 epimerases have been annotated: the UDP-Glc 4-epimerases (UGEs), including REB1, that interconvert UDP-Glc and UDP-Gal (Seifert et al., 2002; Nguema-Ona et al., 2006); the UDP-GIcA 4-epimerases (GAEs) that interconvert UDP-GlcA and UDP-GalA (MA,AlhA,Aj et al., 2004; Usadel et al., 2004); and the UDP-Xyl 4-
epimerases (UXEs), including MURA4, that interconvert UDP-Xyl and UDP-Ara (Burget et al., 2003). The PARVUS gene (Lao et al., 2004) is involved in the synthesis of the tetrasaccharide primer of xylan synthesis (Lee et al., 2007a). B, Both Mu and Ac inserts near the 5¢AA2A end of the CsID5 gene confer a similar phenotype. See for accession
numbers of all genes in this superfamily.The Csl genes encode proteins that each contain the four U-motifs but lack several key sequences of CesAs, such as the zinc-finger domains and/or plant-specific sequences (Delmer, 1999). Ching et al. Examples of visible mutants selected from the UniformMu population.Supplemental Table S1. However, our
analyses show that this is a rare occurrence rather than a common one. Curr Biol 12 1840¢AAA1845 [PubMed] [Google Scholar]Settles AM, Holding DR, Tan BC, Latshaw S, Liu J, Suzuki M, Li L, O'Brien BA, Fajardo DS, Wroclawska E, et al (2007) Sequence-indexed mutations in maize using the UniformMu transposon-tagging population. 6A),
compared with only six in Arabidopsis, with five of the latter limited to the A+A-group (Fig. B, Group A of GT47 contains MUR3, which encodes a galactosyl transferase that adds the (1¢AAA2)-A2A-d-Gal residue of the first xylosyl residue from the reducing end of the repeating heptasaccharide unit of xyloglucan (Madson et al., 2003). See for accession
numbers of all genes in this family. Matches to conserved regions within groups of family clades with suspect alignments were manually checked using InterProScan (Zdobnov and Apweiler, 2001; and nonmatching members of the families were removed. Academic Press, New York, pp 109¢AAA129McCarty DR, Settles AM, Suzuki M, Tan BC, Latshaw
S, Porch T, Robin K, Baier J, Avigne W, Lai JS, et al (2005) Steady-state transposon mutagenesis in inbred maize. For the genes of the nucleotide interconversion pathway, transcripts of at least one family member were detected for all 10 families of rice, nine in Arabidopsis, and eight in maize (Figs. For PMEs, the 17 Arabidopsis, 15 rice, and 13 maize
genes showed significant expression in most groups, but the single maize gene in group E was not expressed. This is likely a consequence of duplication and divergence in the genomes since the last common ancestor, resulting in splitting of a single gene function between paralogs (subfunctionalization), new function in a duplicate gene
(neofunctionalization), or a combination of both events (subneofunctionalization). While Fuc is a key sugar in the structure of rhamnogalacturonan (RG) II and certain type I xyloglucans, it is absent from grass RG II (Thomas et al., 1989) and xyloglucan (Gibeaut et al., 2005). The results were parsed with a custom C++ script and unique Mu flanks
matched with their best corresponding maize gene sequence. Five pairs of rice and maize genes in group F appear after the Arabidopsis-grass divergence (Fig. The presence of two grass-specific clusters in groups A and C, with one and no close Arabidopsis homolog, respectively, also suggests a novel subfunctionalization in the grasses.The COBRA
gene family encodes glycosylphosphatidylinositol-anchored proteins that are associated with cellulose biosynthesis and orientation but for which the biochemical function remains unknown (Supplemental Fig. [PMC free article] [PubMed] [Google Scholar]Fortna A, Kim Y, MacLaren E, Marshall K, Hahn G, Meltesen L, Brenton M, Hink R, Burgers S,
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and the synthetic organization of the grass genomes makes possible the rapid translation of genes affecting the biomass characteristics identified in maize (Zea mays) into more genetically recalcitrant species!. The group B A ~ only Arabidopsis and a new grass-specific group H deviated from a group F. E and F, PCA SCOT, showing how wild and
mutant leaf samples can be distinguished from each other based on their characteristic spectral characteristics. Plant ] 50 605A¢ 4«4 614 [PubMed] [Google Scholar] Nair RB, Bastress KL, Ruegger MO, Denault JW, Chapple C (2004) The epidermal fluorescent gene of Arabidopsis thaliana reduced epidermal biosynthesis1 codi. The much higher
number! of phenylpropanoid genes expressed in the ovary tissues of herbs underlines the phenylpropanoid richness even of the primary wall of these species. At least three CESA genes are coexpressed during primary wall formation and mutants in each of them, AtcesAl (RSW1; Arioli et al., 1998), AtcesA6 (Procuste; Fagard et al., 2000) and AtcesA3
(CEV1; Ellis et Al., 2002; Elil; CaA £ A+ O-Delgado et al., 2003), cause cellulose deficiencies, indicating that all three are essential for cellulose synthesis. Large expansion and divergence between the blades of specific grass families suggest new functions associated with the synthesis of the complex phenylpropanoid network that A is realized in the
primary and secondary walls of grass species. CESA/CSL (for cellulose synthase) Superfamily) and callose synthases belong to the GT2 family and encode cellulose processing synthases and other spine polymers connected to A®A? (Fig. for the target genes and gave rise to confirmed genera specific insertions (Supplementary Table S2). Example
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)01( osir id ezneuqes elled enoisulcni'L. A specific gene function. Arabidopsis has a type I cell wall: a framework of cellulose microfibrils reticulated by the xiloglucani and incorporated into a matrix of (McCann and Roberts, 1991; Carpita and Gibeaut, 1993). Planta 221 747¢AAA751 [PubMed] [Google Scholar]Yu JM, Holland JB, McMullen MD, Buckler
ES (2008) Genetic design and statistical power of nested association mapping in maize. In fact, Hazen and colleagues (2003) discovered several quantitative trait loci affecting cell wall sugar composition in the caryopsis pericarp using the IBM lines. Cellulose 11 437¢AAA448 [Google Scholar]Paterson AH, Bowers JE, Bruggmann R, Dubchak I,
Grimwood ], Gundlach H, Haberer G, Hellsten U, Mitros T, Poliakov A, et al (2009) The Sorghum bicolor genome and the diversification of grasses. This collection has a uniform, inbred background, and the highly mutagenic lines (transposon-on) can be readily stabilized genetically (transposon-off) to prevent additional insertional events occurring in
lines of interest (. A, Schematic of pathways for plant nucleotide-sugar interconversion. 7B). 3). A custom DOSshell script was used to direct the BLAST through multiple sequence files using the following parameters: protein-protein BLAST search, expect value of 10¢AAA20, and no alignment output. Plant Cell Physiol 48 1659¢AAA1672 [PubMed]
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