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cDNA A3 FUTRILFAFFERF] R.E. BE 558 Al F
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OsCsiF2 QsF2BII5 AGTCAGATCTGTTCCGTGCATGGCGGCCACCG Bgill EH)HR 35
OsCsLF2 OsF2ML3 CAGTACGCGTCGCGATCGARCTGTCCCTACCC Miul ECHIES 36
OsCslF3  OsF3BlI5 AGTCAGATCTATAGAGTGCTCGTCATGGC Bglll BCSI&F = 37
OsCsiF3  OsF3ML3  CAGTACGCGTTTTATCTATGCACCTAGAATGG  Miul E5&S 38
OsCsiF4  OsF4H5 AGTCAAGCTTGCTACGGCCTCCACGATGTCCG Hindlll B ES 39
OsCsiF4 OsF483 CAGTACTAGTCATGTCGTCCCTACCCAGATGG Spel BLFES 40
OsCsiF8  OsF8H5 AGTCAAGCTTGCGACGATCGATGGCGCTTTCG Hindlll  EHH= 41
OsCsiF8 0OsF8S3 CAGTACTACTTGCATCAATCAGARACCCCGC Spel BRHIEES 42
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#£3:Q-PCR &I ANE=TSA<—

BiZF AT —RFS54<2— YR—RTS5/4<— 7oFyar AT
(bp) (°C)
GAPDH At TGGTTGATCTCGTTGTGCAGGTC GTCAGCCAAGTCAACAACTCTCT 262 77
TC (BELHIES 43) G (BHES 44)
Tubulin At ATGTGGGTGAGGGTATGGAA CCGACAARCCTTCTTAGTXCTCCT 143 78
(B2FIE S 45) cr (BBHFS 46)
Acm1At GAGTTCTTCACGCGATACCTCCA GACCACCTTTATTAACCCCATTT 180 76
(EEHES 47) Acch (ERHIES 48)
Cydophmn TGGCGAACGCTGGTCCTAATACA CAAAAACTCCTCTGCCCCAATCA 223 79
At (BRFITE = 49) A (BE5F/ES 50)
OsCSLF2 GTGCGCATACGAGGATGEGGACG AGAACATCTCCAGCGAGCCGCC 220 83
(B ES 51) (BdHES 52)
OsCSLF3 CCGATTGGGGCAAGGGTGTTGG GACACGCTGGAGAGGTTGGAGC 256 79
(BL5I&= 53) (FR5I &S 54)
OsCSLF4 CTCCGTGTACACCTCCATGGAG CTCGGAGATGAGCCACATCACC 255 82
(BL5ES 55) (BRFIFES 56)
OsCSLFS8 TACGACATCGCGACGGAGGACG GTCATGTTGGCGTACGCGACGC 244 83
(BEH&ES 57) (ECH B S 58)
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Hv CslF1 HvFDAEND GGAGAGCGCGTGCATTGAGGACG 5| &S 59
Hv CslF1 HvFDRQ TGTCCGGGCAAAGTCATCAA EHIES 60
Hv CsIF4 HvFC5N GCACGGTAGGCACTTACACTATGG B F= 61
Hv CsIF4 HvFC3N TTGCAGTGACTCTGGCTGTACTTG E2 5| &S 62
Hv Csl F6 HvFHS GTAGCTGGCTACTGTGCATAGC , EeF &= 63
HvCSLF6 HvFF3N GAACTTACAAARCCCCAGCTTGTGG ER5 &S 64
Hv CsIF1 HvFDSEND GGAGAGCGCGTGCATTGAGGACG BRI &S 59
0oOo0Do
#£5:Q-PCR [CAW:=FZ1<—
BEF 747 —RTS(T— YNR—RTS5/4<— FrFyar AT
(bp) (’c)
Hyg GTCGATCGACAGATCCGGTC GGGAGTTTAGCGAGAGCCTG 291 82
(BE5I &S 65) (E2%#&S 66) _
Hv CslF1  TGGGCATTCACCTTCGTCAT TGTCCGGGCABACTCATCAA 157 81
(B23&= 67) (BR5 &S 68)
Hv CslF4  CCGTCGGGCTCGTGTATGTC TTGCAGTGACTCTGGCTGTACT 144 .79
(BEHFH S 69) 76 (BLHNHES 70)
Hv CslF6  GGGATTGTTCGGTTCCACTT GCTGTTGCTTTGCCACATCTC 250 77
T (EHES 71) (BEHEZ 72)
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EvCS1F1 MA PAVAGGGRVR SNEPVAAAAA APAASGKPCV CGFQUCACTG
0sCs1F5 MA PAVAGGGGRR NNEGVNGNAA CV CGFPVCACAG
HvCs1F2 MA SAAGAAG... .SN..ASLAA ..A SRE.......
0sCalF3 MA SPASVAGGGE DSNGCSSLID V SRTSSIG...
NS © E HVCs1F5 ML, SPRTDAG... .AGAATDLSQ W NRNGVHAGAL
] & 0sCs1F1l L MS ARAAVESWT. ....oiiiin tiiiiiiine cnnuan NGC
mi 8 8 0sCs1F2 TMS AAAAVTRRIN AALRVDATSG A . .GADGONGR
2 9 q 0sCs1F4 AARVFRRINA GGLRVEVING A GVYVARRAAP
888 & HvCs1F4 APAVTRRAN. .ALRVEAPDG S G...RASLAA
@ m 0O HvVCs1F3 SPAAVG.GGR ....... LAD A ADVVVVG.
o 0sCs1F9 SPAAAGRTGR NNNNDAGLAD P AGGGGGE. ..
ﬁ g HVCs1F6 SLAAANGAGH ASNGAGVADQ I, ENGTGNGHRA
0sCs1F8 ANGGGGGAGG CSNGGGGGAV A ANGGGGGGGE
1 o 0sCs1F7 PSAGLATESL PAATCP.... .....e.one coninnnn..
HvCs1FL SAAVASAASS LDMDIVAMGQ IGAVNDESWV GVELGEDGET DESG...AAV
E 0sCs1F5 AAAVASAASS ADMDIVAAGQ IGAVNDESWYV AVDLSDSDDA PAAGDVQGAL
< HvCs1F2 .. GGAKKPVG.. ...AKGKHWE AADKDERRAA KESGGE..DG
x 0sCs1F3 . GAERKAAGGG GGGAKRGKHWA AADKGERRAA KECGGE..DG
[=>] HvCslF5 GGGDKLXG.. APKAKDKYWK DVDQPDDMAA APDLDN..GG
- 2;1 0sCs1FL . .PAATRVND GG..KDDVWV AVDEADVSGA RGSDGG....
0sCs1F2 . .PVAKRVND GGGGKDDVWV AVDEKDVCGA RGGDGA....
E OsCs1F4 . .PAAKRVND GGG.KDDVWV AVDEADVSGP SGGDG.....
ﬁ HvCsl1F4 . +PAAKRAID 2K... AMARGDASGA SAGNG.....
HvCs1F3 PADERETLAS QSSGGGEQDG
@ 0sCs1F9 e PADEEEEICR GEDGG..RPP
o HVCS1F6 QANGSSKAAG AVDEGEMAAA IADGG..EDG
0sCs1F8 . .KGATTRRA KVSPMDRYWV PTDEKEMAAA VADGG..EDG
- OSCSIFT teiiiiiins aineaaees .. .AKKDAYA AAASPESETK LAAGD.....
N HvCs1F1 DDRPVFRTEK IKGVLLHPYR VLIFVALIAF TLEVIWRISH X
© 0sCs1F5 DDRPVFRTEK IKGVLLHPYR VLIFVRLIAF TLEVIWRIEH
- < HvCS1F2 R.PLLFRTYK VKGTLLHPYR ALIFIRLIAV LLFFVWRIKH
0sCs1F3 RRPLLFRSYR VKGSLLHPYR ALIFARLIAV LLFFGWRIRE
© HVCS1F5 GRPLLFSNLR VONIILYPGE VLILIRVIAV ILFUGWRTKHE
[’ E OsCslFl GRPPLFQTYK VKGSILHPYR FLILARLIAI VAFFAWRIRH
OsCs1F2 ARPPLFRTYK VKGSILHPYR FLILLRLIAI VAFFAWRVRE
o OsCslF4 VRPTLFRTYK VKGSILHPYR FLILVRLIAT VAFFAWRVRH
q br] HvCs1Fd4 DRPPLFRTIMK VKGSILHPYR FMILVRLVAV VAFFAWRLKE
HvCs1F3 RAPLLYRTFR VKGFFINLYR LLTLVRVIVV ILFFTWRMRH
~ 0sCSLF9 APPLLYRTFK VSGVLLHPYR LLTLVRLIAV VLFLAWRLKE
< HVCs1F6 RRPLLYRTFK VKGILLHPYR LLSLIRLVAI VLFFVWRVRE
< 0sCs1F8 RRPLLFRTFT VRGILLHPYR LLTLVRLVAI VLFFIWRIRE
T o 0sCs1F7 ERAPLVRTTR ISTTTIKLYR LTIFVRIAIF VLFFRWRITY
{2
HVCsIFL ... PDAMW LWVTSICGEF WFGFSWLLDQ LPXKLNPINRV PDLAVLRQRF
o OsCs1F5 ... PDAMW LWVTSIAGEF WFGFSWLLDQ LPKLNPINRV PDLAVLRRRF
2 HvCsS1F2 .....SDIMW FWTISVVGDV WFGFSWLLNQ LPKFNPTRTI PDMVALRRQY
- 0sCS1F3 ... SDIMW FWTMSVAGDV WFGFSWLLNQ LPKFNPVKTI PDLTALRQYC
T T T T T ' T T ! HvCs1F5 ... SDVMW FWMMSVVADV WFSLSWLSYQ LPKYNPVKRI PDLATLREQY
8 8 8 8 8 8 8 8 8 0sCs1F1 ... RDGAW LWTMSMVGDV WFGFSWVLNQ LPKQSPIKRV PDIAALADRE
& & & & &8 & & & & ' OsCslF2  ..... RDGVW LWTMSMVGDV WFGFSWVLNQ LPKLSPIKRV PDLAALADRH
g ¢ ¢ o ¢ o o g o OsCs1F4 «....RDGAW LWTMSMAGDV WPGFSWALNQ LPKLNPIKRV ADLAALADRQ
S 8 2 8 8 8 8 & R HvCs1F4A ... HDGMW LWATSMVADV WFGFSWLLNQ LPKLNPIKRV PDLAALADQC
- = - - -
7 /—ASYNYWI) sk
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HvCs1F3 «....SDAMW LWWISVVGDL WFGVTWLLNQ ITKLKPRKCV PSISVLREQL 0sCs1F5 DSYNAAAGVK DGEPRATWMA DG.SQWEGTW TEQSENHRKG DHAGIVLVLL
0sCs1F9 ++...SDAMW LWNISIAGDF WFGVTWLLNQ ASKLNPVKRV PDLSLLRRRF HvCS1F2 DAYNSMRTEE GD.AKATWMA NG.TQWEGSW IDTTEIHRKG HHAGIVKVVL
HvCs1F6 «....ADGMW LWWISMVGDL WFGVTWLLNQ VAKLNPVKRV PNLALLQQQF 0sCs1F3 DVYNSMRTDQ GA.PNATWMA NG.TQWPGTW IEPTENHRKG HHAGIVKVVL
0sCs1F8 ... ADGMF FWWISVIGDF WFGVSWLLNQ VAKLKPIRRV PDLNLLOQOF
0sCs1F7 GGIGMSKAAT FWTASIAGEL WFAFMWVLDQ LPKTMPVRRA VDVTALNDDT HvCs1F5 GTYSKTGTED ED.AKVIWMA DG.TQWPGTW LDPAEKHRAG HHAGIVRKIVQ
0sCs1F1 DVYN....AK HAGENATWMA DG.THWEGTW FEPADNHQRG KHAGIVQVLL
0sCs1F2 DVYN....BK HAGENATWMA DG.THWPGTW FEPADNHQRG KHAGIVQVLL
HVCS1FL DR.PDGTSTL PGLDIFVITA DPIKEPILST ANSVLSILAA DYPVDRNTCY 0sCs1F4 DAYNRARDGK DDGENATWMA DG.THWPGTW FEPAENHRKG QHAGIVQVLL
0sCs1F5 DH.ADGTSSL PGLDIFVTTA DPIKEPILST ANSILSILAA DYPVDRNTCY HvCs1F4 DAYNSS. .NK GDGVRATWMA DG.TQWPGTW IEQVENHRRG QHAGIVQVIL
HvCS1F2 DL.SDGTSTL PGIDVFVITA DPIDEPILYT MNCVLSILAS DYPVDRCACY HVCS1F3 EACNRAANEK EGCGNATWMA DGSTQWQGTW IKPAKGHRKG HHPATLOVML
0sCslF3 DL.ADGSYRL PGIDVFVITA DPIDEPVLYT MNCVLSILAA DYPVDRSACY 0sCs1F9 EASVGNANTK G..AKATLMA DG.TPWPGTW TEPAENHKKG QHAGIVKVML
HYCS1F5S DT.PGRSSQL PSIDVIVITA SATDEPILYT MNCVLSILAA DYHIGRCNCY HVCs1F6 DVYNHAAGKE G..AKATWMA DG.TQWPGTW IDPAENHKKG QHAGIVRVLL
0sCs1Fl ......SGDL PGVDVFVTTV DPVDEPILYT VNTILSTLAA DYPVDRYACY 0sCs1F8 DG.TEWPGTW IDPSENHKKG NHAGIVQVML
0sCs1F2 +<....SGDL PGVDVFVITV DPVDEPILYT VNTILSILAA DYPVDRYACY 0sCs1F7 b > T ceeeeev... JHAGVVQULI
0sCslF4 QHGTSGGGEL PGVDVFVTTV DPVDEPILYT VNSILSILAA DYPVDRYACY
HvCs1F4 G..SSGDANL PGIDIFVTTV DPVDEPILYT VNTILSILAT DYPVDKYACY
HvCs1F3 DQ.PDGGSDL PLLDVFINTV DPVDEPMLYT MNSILSILAT DYPVQOKYATY HVCs1F1 NHPSHRRQTG PPASADNPLD LSGVDVRLPM LVYVSREKRP GHDHQKKAGA
0sCs1F9 D...DGE..L PGIDVFINTV DPVDEPMLYT MNSILSILAT DYPADRHAAY 0sCs1¥5 NHPSHARQLG PPASADNPLD FSGVDVRLPM LVYVAREKRP GCNEQKKAGA
HvCs1F6 DL.PDGNSNL PCLDVFINTV DPINEPMIYT MNSIISILAA DYPVDKHACY HvCslF2 DHSIRGHENLG SQEST.HNLS FANTDERLPM LVYISRGKNP SYDHNKKAGA
0sCs1F8 DL .PDGNSNL PGLDVFINTV DPINEPMIYT MNAILSILAA DYPVDKHACY 0sCslF3 DHPIRGHNLS LKDSTGNNLN FNATDVRIPM LVYVSRGKNP NYDHNKKAGA
0sCslF7 ........ LL PAMDVFVITA DPDKEPPLAT ANTVLSILAA GYPAGKVICY HvCs1F5 SHPEHVVQPG VQESLDNPLS FDDVDVRLPM LVYVAREKSP GIEHNKKAGA
0sCs1Fl NHPSCKPRLG LAASAENPVD FSGVDVRLPM LVYISREKRP GYNHQRKAGA
0sCs1F2 NHPSCKPRLG LAASAENPVD FSGVDVRLEPM LVYISREKRP GYNHQKKAGA
HvCs1Fl VSDDSGMLLT YEALAESSKF ATLWVPFCRK HGIEPRGPES 0sCs1F4 NHPTSKPRFG VAASVDNPLD FSGVDVRLPM LVYISREKRP GYNHQRKAGA
0sCs1F5 LSDDSCMLLT YEAMAEAAKF ATLWVPFCRK HAIEPRGPES HvCs1F4 SHPSCKPQLG SPASTDNPLD FSNVDTRLPM LVYMSREKRP GYNHQKKAGA
HvCs1F2 LPDDSGALIQ YEALVETAKF ATLWVPFCRK HCIEPRAPES HvCs1F3 DQPSKDPELG MAASSDHPLD FSAVDVRLPM LVYIAREKRP GYDHOKKAGA
0sCs1F3 LSDDSGALIL YEALVETAKF ATLWVPFCRK HCIEPRSPES 0sCs1F9 SHPGEEPQLG MPASSGHPLD FSAVDVRLPI LVYIAREKRP GYDHOKKAGA
HvCS1FS LSDDSGSLVL YEALVETAKF AALWVPFCRK HQIEPRAPES HvCS1F6 KHPSYEPELG LGASTNSPLD FSAVDVRLPM LVYISREKSP SCDHOKKAGA
0sCs1Fl LSDDGGTLVH YEAMVEVAKF AELWVPFCRK HCVEPRSPEN 0sCs1F8 NHPSNQPOLG LPASTDSPVD FSNVDVRLPM LVYIAREKRP GYDHQKKAGA
0sCs1F2 LSDDGGTLVH YEAMVEVAKF AELWVPFCRK HCVEPRSPEN 0sCs1F7 DSAGSAPQLG .VADGSKLID LASVDVRLPA LVYVCREKRR GRAHHRKAGA
0sCs1F4 LSDDGGTLVH YEAMVEVAKF AELWVPFCRK HCVEPRAPES
HvCs1F4 LSDDGGTLVH YEAMIEVANF AVMWVPFCRK HCVEPRSPEN
HvCs1F3 FSDDGGSLVH YEGLLLTAEF AASWVPFCRK HCVEPRAPES HvCs1F1 MNALTRASAL LSNSPFILNL DCDHYINNSQ ALRAGICFMV GRDS......
0sCs1F9 LSDDGASLAH YEGLIETARF AALWVPFCRK HRVEPRAPES OsCs1F5 MNALTRASAV LSNSPFILNL DCDHYINNSQ ALRAGICFML GRDS.. .
HvCs1F6 LSDDGGSIIH YDGLLETAKF AALWVPFCRK HSIEFRAPES HvCs1F2 LNAQLRASAL LSNAQFIINF DCDHYINNSQ ALRAAMCEML DQRQ.....G
0sCs1F8 LSDDGGSITH YDGLLETAKF AALWVPFCRK HSIEPRAPES 0sCs1F3 LNAQLRASAL LSNAQFIINF DCDHYINNSQ AFRAAICFML DQRE.....G
0sCs1F7 VSDDAGAEVT RGAVVEAARF AALWVPFCRK HGVEPRNPEA HvCS1F5 LNAELRISAL LSNAPFFINF DCDHYINNSE ALRAAVCFML DEPRE.....G
0sCs1F1 MNVMLRVSAL LSNAPFVINF DGDHYVNNSQ AFRAPMCFML DGRGR...GG
0sCs1F2 MNVMLRVSAL LSNAPFVINF DGDHYVNNSQ AFRABMCFMI, DGRGR...GG
HvCs1FL «««.. LKSH PYMG.RAQDE FVNDRRRVRK EYDEFKARIN SLEHDIKQRN OsCslF4 MNALLRVSAL LSNAPFIINF DCDHYVNNSQ AFRAPMCFML DRRG....GG
0sCs1F5 ......LKSE PYNG.RAQEE FUNDRRRVRK EYDDFKARIN GLEHDIKQRS HvCs1F4 MNVMLRVSAL LSNAPFVVNF DCDHYTNNTQ ALRAPMCFML
HvCS1F2 ......IEAP LYTG.TAPEE FRNDYSSVHK EYDEFKERLD SLSDAISKRS HvCs1F3 MNVQLRVSAL LSNAPFIINF DGDHYINNSQ AFRAAMCFML
0sCs1F3 «.....LEAP SYTG.SAPEE FXNDSRIVEL EYDEFKVRLE ALPETIRKRS 0sCslF9 MNAQLRVSAL LSNAPFIFNF DGDHYINNSQ AFRAATLCFMI
HVCS1FS ......LKGP LYGG.TPHKE FFQDYKHVRT QYEEFRKNLD MLPNTIHQRS HvCs1F6 MNVQLRVSAL LINAPFIINF DGDHYVNNSK AFRAGICEML
0sCs1Fl .. -MKTQ AYKG.GVPGE LMSDHRRVRR EYEEFKVRID SLSSTIRQRS OsCs1F8 MNVQLRVSAL LTNAPFIINF DCDHYVNNSK AFRAGICFML DRRE.....G
0sCs1F2 + ... MKTQ AYKG.GVPGE LMSDHRRVRR EYEEFKVRID SLSSTIRQRS 0sCs1F7 MNALLRASAV LSNAPFILNL DCDHYVNNSQ ALRAGICFMI ERRGGGAEDA
0sCs1F4 ......MKTQ AYRG.GVAGE LMSDRRRVRR EYEEFKVRID SLFSTIRKRS
HvCs1F4 ......MKTQ PYVG.SMAGE FMREHRRVRR EYDEFKVRID SLSTTIRQRS
HvCs1F3 . -AKMR GEVAGSAAKE FLDDHRRMRA AYEEFKARLD GLSAVIEQRS HYCs1F1 DTVAFVQFPQ RFEGVDPTDL YANHNRIFFD GTLRALDGMQ GPIYVGTGCL
0sCs1F9 +-....AKAA PYAGPALPEE FFGDRRLVRR EYEEFKARLD ALFTDIPQRS 0sCs1F5 DTVAFVQFPQ RFEGVDPTDL YANHNRIFFD GTLRALDGLQ GPIYVGTGCL
HvCSLF6 ......LNTR PYTG.NAPQD FVNDRRHMCR EYDEFKERLD ALFTLIPKRS HuCs1F2 DNTAFVQFPQ RFDNVDPSDR YGNHNRVFFD GTMLALNGLQ GPSYLGTGCM
0sCs1F8 ««....VKSR PYAG.SAPED FLSDHRYMRR EYDEFKVRLD ALFTVIPKRS OsCs1F3 DNTAFVQFPQ RFDNVDPKDR YGNHNRVEFFD GTMLALNGLQ GPSYLGTGCM
OsCs1F7 GGKARVVARG SYKG.RAWPE LVRDRRRVRR EYEEMRLRID ALQAADARR. HvCs1F5 DNTGFVQFPQ RFDNVDPTDR YGNHNRVFFD GAMYGLNGQQ GPTYLGTGCM
0sCs1FL ENTAFVQFPQ RFDDVDPTDR YANHNRVFFD GTMLSLNGLQ GPSYLGTGTM
0sCs1F2 ENTAFVQFPQ RFDDVDPTDR YANHNRVFFD GTMLSLNGLQ GPSYLGTGTM
HvCs1F1 DGYNAATAHS QGVPRPTWMA DG.TQWEGTW VDASENHRRG DHAGIVLVLL 0sCs1F4 DDVAFVQFPQ RFDDVDPTDR YANHNRVFFD GTTLSLNGLQ GPSYLGTGTM
HvCs1F4 ONTAFVQFPQ RFDDVDPTDR YANENRVFFD GTMLSLNGLQ GPSYLGTGTM
HvCs1F3 ADTAFVQFPQ RFDDVDPTDR YCNHNRMFFD ATLLGLNGIQ GPSEVGTGCM
0sCs1F9 DDTAFVQFPQ RFDDVDPTDR YCNENRVFED ATLLGLNGVQ GPSYVGTGCHM
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HvCS1F6 DNTAFVQFPQ RFDDVDPTDR YCNHNRVFFD ATLLGSNGIQ GESYVGTGCM 0sCS1FL VYASVEPAAF RGTAPINLTE RLYQILRWSG GSLEMFFSHS NALLAG..RR
0sCslF8 DNTAFVQFPQ RFDDVDPTDR YCNHNRVFFD ATLLGLNGIQ GPSYVGTGCM 0sCslF2 VYASVEPAAF RGTAPINLTE RLYQILRWSG GSLEMFFSHS NALLAG..RR
0sCsl1F7 GDVAFVQFPQ RFDGVDPGDR YANHNRVFFD CTELGLDGLQ GPIYVGTGCL 0sCslF4 VYTSMEPAAF RGTAPINLTE RLYQILRWSG GSLEMFFSHS NALLAG..RR
HvCs1F4 MYCSMEPAAF RGTAPINLTE RLYQVLRWSG GSLEMFFSHS NALMAG..RR
HvCs1F3 TYCAMEPDAF RGTAPINLTE RLYQILRWSG GSLEMFFSRF CPLLAG..RR
HvCs1F1 FRRITVYGFD PPRINVGGRC FPRLAGLFAK TKYEKPGLEM TTAKAKAAPV 0sCs1F9 MYCAMEPDAF RGTAPINLTE RLYQILRWSG GSLEMFFSRN CPLLAG..CR
0sCs1F5 FRRITLYGFE PPRINVGGPC FPRLGGMFAK NRYQKPGFEM TKEGAKPVAP HvCs1F6 MYCRMEPDAF AGTAPINLTE RLYQILRWSG GSLEMFFSEN CPLLAG..RR
HvCs1F2 FRRIALYGID PPDWRHDN.. ...IIVDDRK 0sCs1F8 MYCRMEPDAF RGTAPINLTE RLYQTLRWSG GSLEMFFSEN CPLLAG..RR
0sCs1F3 FRRLALYGID PPHWRQDN.. ...ITPEASK 0sCs1F7 AYYAAAPDAF RGTAPINLAD RLHOVLRWAA GSLEIFFSRN NALLAGGRRR
HvCS1FS FRPLALYGID PPCWRAED.. ...IIVDSNR .
0sCs1F1 FRRVALYGVE PPRWGAAAS. QIKAMDIANK
0sCs1F2 FRRVALYGVE PPRWGAAAS. QTKAMDIANK HvCs1FL LHPLQRVAYI NITTYPFTAI FLIFYTTVPA LSF.VTGHFI VQRPTIMFYV
0sCs1F4 FRRAALYGLE PPRWGAAGS. QTRAMDNANK 0sCs1F5 LHPLORVAYI NITTYPFTAL FLIFYTTVPA LSF.VTGHFI VQRPTTMFYV
HvCs1F4 FRRVTLYGME PPRYRAEN.. .IKLVGKTYE HvCs1F2 IHALQRVSYL NMTVYPVTSL FILLYALSPV MWL.IPDEVY IQRPFTRYVV
HVCS1F3 FRRVALYSAD PPRWRSDDAK EAKASHRPNM 0sCs1F3 LOPLORVSYL NMTIYPVTSL FILLYAISPV MWL.IPDEVY IQRPFTRYVV
0sCs1F9 FRRVALYGAD PPRWRPEDD. DAKALGCPGR HVCS1F5 LSLVQRLSYT NFTIYPLTSL FILMYAFCPV MWL.LPTEIL IQRPYTRYIV
HVCS1F6 FRRVALYGVD PPRWRPDDV. ..KIVDSSSK 0sCs1F1 LHPLORVAYL NMSTYPIVTV FIFFYNLFPV MJL.ISEQYY IQRPFGEYLL
0sCs1F8 FRRVALYGVD PPRWRPDDG. 0sCs1F2 LHPLQRVAYL, NMSTYPIVTV FIFFYNLFPV MWL.ISEQYY IQRPFGEYLL
0sCs1F7 FRRVALYGVD PPRWRSPGG. 0sCs1F4 LHPLQRIAYL NMSTYPIVTV FIFFYNLFPV MWL.ISEQYY IQQPFGEYLL
BvCs1F4 IHPLQRVAYL NMSTYPIVTV FILAYNLFPV MWL.FSEQFY IQRPFGTYIM
HvCs1F3 LHPMORVAYI NMTTYPVSTF FILMYYFYPV MWL.FQGEFY IQRPFQTFAL
HvCs1F1 P.....AKGK HGFLPLPKKT YGKSDAFVDT IPRASHPSPY AAAAEG.IVA 0sCS1F9 LRPMQRVAYA NMTAYPVSAL FMVVYDLLPV IWLSHHGEFH IQKPFSTYVA
0sCs1F5 PPAATVAKGK HGFLPMPKKA YGKSDAFADT IPRASHPSPY AAEAA..VAA HVCs1F6 LHPMORIAYA NMTAYPVSSV FLVFYLLFPV IWI.FRGQFY IQKPFPTYVL
EvCs1F2 FGSSIPFLDS VSKAINQER. STIPP. 0sCs1F8 LNFMQRIAYI NMTGYPVTSV FLLFYLLFPV IWI.FRGIFY IQKPFPTYVL
0sCs1F3 FGNSILLLES VLEALNQDR. FATPS. 0sCs1F7 LHPLQRAAYL NTTVYPFTSL FLMAYCLFPA IPLIAGGGGW NAAPTPTYVA
HvCs1F5 FGNSLPFLNS VLAATRQEEG VILPP.
0sCs1F1 . FGSSTSFVGT MLDGANQERS .ITPL..AVL
0sCs1F2 FGSSTSFVGT MLDGANQERS .ITPL..AVL HvCs1F1 YLGIVLSTLL VIAVLEVEWA GVIVFEWFRN GQFWMTASCS AYLAAVCQVL
OsCslrd FGASSTLVSS MLDGANQERS .ITPP..VAI 0sCslF5 YLAIVLGTLL ILAVLEVKWA GVIVFEWFRN GQFWMTASCS AYLAAVLQVV
HvCs1F4 FGSSTSFINS MPDGAIQERS .ITP...VLV HvCs1F2 FLLVIILMIH ITGWLEIXWA GVTWLDYWRN EQFFMIGSTS AYPAAVLEMV
HvCs1F3 FGKSTSFINS MPARANQERS VPSPA..... 0sCs1F3 YLLVITLMIH MIGWLEIXWA GITWLDYWRN EQFFMIGSTS AYPTAVLHMV
0sCs1F9 YGNSMPFINT IPAAASQERS TASPARASLD HvCs1F5 YLIIVVAMIH VIGMFEIMAA GITWLDWWRN EQFFMIGSVT AYPTAVLHMV
HVCs1F6 FGSSESFISS ILPAADQERS IMSPP...AL 0sCs1FL YLVAVIAMIH VIGMFEVKWA GITLLDWCRN EQFYMIGSTG VYPTAVLYMA
0sCs1F8 FGNLDSFISS IPIAANQERS IISPP...AL 0sCs1F2 YLVAVIAMIH VIGMFEVKWA GITLLDWCRN EQFYMIGSTG VYPTAVLYMA
0sCs1F? FGESAPFLAS VRAEQSHSRD 0sCs1F4 YLVAITIAMIH VIGMFEVKWS GITVLDWCRN EQFYMIGSTG VYPTAVLYMA
......... . HyCs1F4 YLVGVIAMIH VIGMFEVKWA GITLLDWCRN EQFYMIGATG VYPTAVLYMA
HVCS1F3 FVVVVIATVE LIGMVEIRWA GLTLLDWVRN EQFYITIGTTG VYPMAMLHIL
HvCs1FL DEATIVEAVN VTAAAFEKKT GWGKEIGWVY DTVTEDVVTG YRMEHIKGWRS OsCS1F9 YLVAVIAMIE VIGLVEIKWA GLTLLDWWRN EQFYMIGATG VYLAAVLHIV
0sCslF5 DEAAIAFAVM VTABAYEKKT GWGSDIGWVY GTVTEDVVTG YRMHIKGWRS HVCS1F6 YLVIVIALTE LIGMVEIKWA GLTLLDWIRN EQFYIIGATA VYPTAVFHIV
HvCslF2 SETLVAEMER VVSASHDKAT GWGKGVGYIY DIATEDIVTG FRIHGQGWRS 0sCs1F8 YLVIVIFMSE MIGMVEIKWA GLTLLDWIRN EQFYTIIGATA VYPLAVLHIV
0sCs1F3 NDIFVNELEM VVSASFDKET Di 1Y DIATEDIVTG FRIHGQGWRS 0sCs1F7 FLAALMVTLA AVAVLETRWS GIALGEWWRN EQFWMVSATS AYLAAVAQUA
HVCS1FS DDSFLEEMTK VVSCSYDDST DWGRGIGYIY NMATEDIVTG FRIHGQGWCS
0sCs1FL DESVAGDLAA LTACAYEDGT SWGRDVGWVY NIATEDVVTG FRMHROGWRS
0sCslF2 DESVAGDLAA LTACAYEDGT SWGRDVGWVY NIATEDVVTG FRMHROGWRS HvCs1FLl TK.VIFRRDI SFKLTSKLPS GDE.....KK DPYADLYVVR WIPLMITPIT
0sCs1F4 DGSVARDLAA VTACGYDLGT SWGRDAGWVY DIATEDVATG FRMHQQGWRS 0SCS1F5 TK.VVFRRDI SFKLTSKLPA DPYADLYVVR WIWLMITPII
HvCslF4 DEALSNDLAT LMTCAYEDGT SWGRDVGWVY NIATEDVVTG FRMHRQGWRS HvCS1F2 VN.LLTKKGT HFRVTSKQTT DKFADLYDMR WVPMLIPTTV
HvCs1F3 . TVGEAELAD AMTCAYEDGT EWGNDVGWVY NIATEDVVTG FRLHRTGWRS 0sCs1F3 VN.LLTKKGI HFRVTPSKQTT DKFADLYEMR WVPMLIPTMV
0sCs1F9 ETAAMAEVEE VMTCAYEDGT EWGDGVGWVY DIATEDVVIG FRLHRKGWRS HvCs1F5 VN.ILTKRGI HFRVITKQPV AD......TD DKYAEMYEVH WVPMMVPAVV
HvCs1F6 EESVMADLAH VMTCAYEDGT EWGREVGWVY NIATEDVVIG FRLHRNGWRS 0sCs1FL LK.LVTGKGI YFRLTSKQTA AS......SG DKFADLYTVR WVPLLIPTIV
0sCs1F8 EESILQELSD AMACAYEDGT DWGKDVGWVY NIATEDVVTG FRLHRTGWRS 0sCs1F2 LK.LVTGKGI YFRLTSKQTT AS......SG DKFADLYTVR WVPLLIPTIV
0sCs1F7 DGDATAEASA LVSCAYEDGT AWGRDVGWVY GTVTEDVATG FCMHRRGWRS 0sCs1F4 LK.LFTGKGI HFRLTSKQTT ...SG DKFADLYTVR WVPLLIPTIV
HvCS1F4 LK.LVTGKGI YFRLTSKQTD ...SN DKFADLYTVR WVPLLFPTVA
HVCS1F3 LR.SLGIKGV SFKLTAKKLT .....AR ERLAELYDVQ WVPLLVPTVV
BvCs1F1 RYCSIYPHAF IGTAPINLTE RLFQVLRWST GSLEIFFSKN NPLFGS..TY 0SCS1F9 LKRLLGLKGV RFKLTAKQLA GG......AR ERFAELYDVH WSPLLAPTVV
0sCs1F5 RYCSIVPHAF IGTAPINLTE RLFQVLRWST GSLEIFFSRN NPLFGS..TF HYCSLF6 LK.LFGLKGV SFKLTAKQVA SS......TS DKFAELYAVQ WAPMLIPTMV
HvCs1F2 MYCTMERDAF CGIAPINLTE RLHQIVRWSG GSLEMFFSLN NPLIGG..RR 0sCs1F8 LK.CFGLKGV SFKLTAKQVA SS......TS EKFAELYDVQ WAPLLFPTIV
0sCs1F3 MYCTMEHDAF CGTAPINLTE RLHQIVRWSG GSLEMFFSHN NPLIGG..RR

0sCs1F7 LK.VATGKEI SFRLTSKHLA SSATPVAGKD RQYAELYAVR WTALMAPTAA
HvCs1F5 MYVTMEREAF RGTAPINLTE RLRQIVRWSG GSLEMFFSHI SPLFAG..RR
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HvCs1F1 IIFVNIIGSA VAFAKVLDGE
0sCs1FS TILVNIIGSA VAFAKVLDGE
HvCs1F2 VLIANVGAIG VAMGKTIVYM
OsCslF3 VLVANIGAIG VAIGKTAVYM
HvCs1F5 VLFSNILAIG VAIGKSVLYM
0sCs1F1 IMVVNVAAVG VAVGKAARWG
0sCs1F2 IIVVNVAAVG VAVGKAAAWG
OsCslF4 VLAVNVGAVG VAVGKAAAWG
HvCslF4 VLIVNVAAVG AATIGKAAAWG
HvCslF3 VMAVNVAAIG AAAGKAIVGR
0sCslF9 VMAVNVTAIG AAAGKAVVGG
HvCs1F6 VIAVNVCAIG ASIGKAVVGG
0sCslF8 VIAVNICAIG AAIGKALFGG
O0sCsl1F7 ALAVNVASMA AAGGGGRWWW
HvCslF1l KGILGKHGKT P.VVVLVWWA
0sCslF5 KGILGKHGKT P.VVVLVHWA
HvCs1F2 LAIMGRWAKR P.VILVVLLP
OsCs1F3 LATMGRWAKR S.IILVVLLP
HvCs1F5 LATIIGRWAKR T.GILFILLP
0sCslFl TGVMGQWGKR P.AVLFVAMA
0sCslF2 LGVMGQWGKR P.AVLFVAMA
0sCslF4 LGIMGQRGKR P.AVLFVATV
HvCs1lF4 LGIMGKWGKR P.IILFVMLI
HvCs1F3 LGIMGHWSKR P.YILFLVLV
OsCslF9 LGIMGRWSKR P.CALFALLV
HvCs1lF6 LGMIGRWSKR P.YILFILFV
OsCs1F8 LGIMGRWSKR P.YILFVLIV
OsCs1F7 LGLMGRRSKA VRPILFLFAV
HvCs1F1 HHGKKLVDTG . .LYGWLH
0sCsLF5 HHSAHGTKKY DFTYAWP.
HVCsS1F2 «es.FLPF. ....000
OsCslF3  ..... IIPF. .. .
HvCs1F5 .
0sCs1F1 .-
0sCs1F2

0OsCs1F4

HvCs1F4 PN L .
HvCs1F3 SGIKLV. .
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Category* ° { Citation of docament, with indication, where appropriate, of the relevant passages Relevant to
claim No.
A URBANOWICZ B. R. et al. 2004. Topology of Maize Mixed Linkage (1-3),(1-4)- p- 1-20, 39, 45-
D-glucan Synthase at the Golgi Membranz, Plant Physiology. Vol. 134: 758-768. 46,
(See Abstract)
A GIBEAUT D. M et o, 1993. Synthesis of (1-3),(1-4) B-D-Glucan in the Golgi 1-20, 39, 45-
‘ apparatus of maize coleoptiles. Proceedings of the National Academy of Sciences, 48,
USA. Vol. 90: 3850-3854.  (See Abstract)
A BUCKERIDGE M. §, et al, 2004, Mixed Linkage (1-3), (1-4)-p-D-Glucans of ° 1-20, 39, 45-
Grasses. Cereal Chemistry. Vol. 81 (no. 1): 115-127. 46, .
(see Absiract, p120 2 col, paragraphs 3 and 4, p123 paragraph 2, and F1g 4
A DOBLIN M 8. et al. 2002, Celiulose Biosynthesis in Plants: From Genes to Rosettes. 1-20, 39, 45-
Plant Cell Physiology. Vol. 43 (no. 12): 1407-1420, 46,

(See pl416, col 1 paragraph 2)
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Box No. IT ' Ohservations where certain claims were found ansearchable (Continuation of item 2 of first sheet)

This international search report has not been established in respect of cettain claims undar Article 17(2)(a) for the fo]lovwng
reasons:

D Claims Nos.:

because they relate to subject matter not required to be seazched by this Aufhority, namely:

[:I Claims Nos.;

because they relate to parts of the international application that do tiot comply with the preseribed requirements 1o su&h
an extent that no meaningful international search can be camried out, specifically:

D Claims Nos.:

because they ate dependent claims and are not drafted in accordance with the second and third sentences of Rule 6.4(a)

Box No. III  Observations where unity of invention is lacking (Continuation of item 3 of first sheet)

This Intornational Searching Authority found multipte inventions fit this international application, as follows:

See Supplemental Box

As all required additional search fees were timely paid by the applwant, this international search report covers-all
sedrchable claims.

As all searchable claims could be searched without effort justifying additional fees, this Authority did not invite
payment of additional fees.

IZI[jD

As only some ofthe tequired additional search fees were timely paid by the applicant, this international search report
covers only those claims for which fees were paid, specifically claims Nos.: .

4. No required addltional search fees were timely paid by the applicant. Consequertly, this international search report is
regiricted to the invention covered by claims Nos.: 1-20 (in part), 39, 45 and 46.
As far as the claims relate to a method of modulating glucan levels in the cell or modulating (1,3; 1 4)-
beta-D-glucan synthase activity by modulating expression of any CsIF gene.

Remark on Protest D The additional search foes were accompanied by the applicant's protest and, where applicable,
the payment of a protest fee.

‘:I The additional search fees were accompanied by the applicant's protest but the applicable
protest fee was not paid within the time limit specified in the invitation.

D No protest accompanied the payment of additional search fees.

Porm PCT/ISA/210 {continuation of rst sheet (2)) (April 2005)
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Supplemental Box

(To be used when the space in any of Boxes I to VIIT is not sufficient)

Continuntion of Box No: ITI

The international application does not comply with the requirements of unity of invention because it does not relate to
one invention or a group of inventions so linked as to form a single general inventive concept.

In agsessing whether there is more than one invention claimed, The ISA has given consideration to those features
which can be considered to potentially distinguish the claimed combination of features from the prior art Where
different claims have different distinguishing features they define different inventions.

The ISA has identified 7 separate inventions as follows:

Claims 21-38 and 40-44 and 46 in go far as the claims relate to nucieotide sequences set forth in SEQ ID NO: 1, and
the correspondmg amino acid sequence set forth in SEQ ID NO: 2, which correspond to the Barley genes CsiFi;
comnprising & first distinguishing feature.

Claims 21-38 and 40-44 and 46 in so far as the claims relate to nucleotide sequence set forth in SEQ ID NO: 3 and the
corresponding amino acid sequence set forth in SEQ ID NO: 4 which correspand to the Barley genes CsiF2;
comprising a second distingnishing feature,

Claims 21-38 and 40-44 and 46 in so far as the claims relate to nucleotide sequence set forth in SEQ IDNO: 5 and the

correSpondmg aminoe acid sequence set forth in SEQ ID NO: 6 which correspond to the Barley ganes CslF3;
comprising a third distinguishing feature.

Claims 21-38 and 40-44 and 46 in g0 far as the ¢laims relate to nmcleotide sequences set forth in SEQ ID NO: 7 and the.
corresponding amino acid sequences set forth in SEQ ID NO: 8 which correspond to the Barley gene CslF4;
comprising a forth distinguishing feature.

Claims 21-38 and 40-44 and 46 in so far as the claims relate to nucleotide sequence set forth in SEQ ID NO: 9 and the
corresponding amino acid sequence set forth in SEQ ID NO: 10 which correspond to the Barley genes CsiF3;
comprising a fifth dlstmguxshmg feature.

Claims 21-38 and 40-44 and 46 in so far as the claims rélate to nucleotide sequences set forth in SEQ IDNO: 11 and
the corresponding amino acid sequences set forth in SEQ ID NO: 12 which corrsspond to the Barley gene CsIF6; i
comnprising a sixth distinguishing feature. !
Claims 1-20 (in part), 39, 45-46 in so far as the claims relate to a method of modulating glucan levels in the cell ar
modulating (1,3; 1,4)-beta-D-glucan synthase activity by modulating expression of any Csi7 gene; comprising a
seventh distinguishing feature.

(see supplemental box continued)

Form PCT/ISA/210 (extra sheet}(April 2005)
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Supplemental Box continued
{To be used when the space in any of Boxes I to VI is not sufficient)

Continttation of Box No: IIT continued

PC’I‘ Rule 13.2, first sentence states that.unity of invention is only fulfilled when there is a technical relationship
among the claimed inventions involving one or more of the same or corresponding special technical features. PCT
rule 13.2, second paragraph, defines a special technical feature as a feature which makes a contribution over the prior
att.

Although all the sequences share the fedture that that they are linked on the same 119 Kb chromosomal region in
barley, this does not represent a special technical feature.

The fact that al the above sequences belong to members of the CsiF gene gmup cannot be considered as a special |
technical feature linking the different inventions as the followmg citation clearly discloses that the CsiF genes and
their gene products have been known in rice:

Samuel P. Hazen et al (February 2004) “Cellulose Synthase-like Genes of Rice”, Plant Physiology, Vol. 128, pp 336--
340. (In particular p338).

Identifying homologous CsF sequences in other cereal such as barley using routine methodology cannot be con51dered
to involve an inventive step.

Also, the (1,3;1,4)-beta-D-glucan synthase activity that the applicant has identified in CsIF genes cannot be considered
as a special technical feature linking the different inventions, ag the fol]owmg citation clearly dlscluses that the
synthase.and its activity has been known in barley:

Becker M, et al., (1995) “Biosynthesis of (1,3)(1,4)-beta-glucen and (1,3)-beta-glican in barley (Hordeum vulgare L),
Properties of the membrane bound glucan synthases™. Planta Vol 195(3), pp 331-338. (Iu particular Abstract).

Given the nature of the claims and the invention, it is appropriate to apply the Markush approach. Using the Markush
approach there is a requirement that the genes share a common property and a common structure or relationship in
terms of belonging to a recognised class of compounds. However, where this common property and shared structure
or-shared class of compounds is known, these features cannot be regarded as special technical features and cannot
confer unity on the group of compounds. In the current circumstances, although all 6 sequences all have the common
property of CsiF genes and belong to a recognised class of compounds through having (1,3;1,4)-beta-D-glucan
synthase activity, these features are known (see Becker ot al and Hazen et al). Thus according to the Markush
approach, it is approprmte to classify the barley CslF sequences in term of the 6 individual inventions.

The applicant has elected to continue with the seventh mentioned invention in so far as it is limited to Cs/F as per
invitation to pay extra fees

Form PCT/ISA/210 (exira sheet (2))(April 2005) ’



(66) JP 2009-502180 A 2009.1.29

gooooooaoo

(G1)Int.Cl. oo gooooboooood
oooo  37/00 (2006.01) ooog  37/00 oooo goooo

@enHooooooo  ApP(BW,GH,GM,KE,LS,MW,MZ,NA,SD,SL,SZ,TZ,UG,ZM,ZW) ,EA(AM,AZ,,BY ,KG,KZ ,MD,RU, TJ, TM),
EP(AT,BE,BG,CH,CY,CZ,DE,DK,EE,ES,FI,FR,GB,GR,HU, IE, IS, IT,LT,LU,LV,MC,NL,PL,PT,RO,SE,SI,SK, TR) ,OA(BF,
BJ,CF,CG,CI,CM,GA,GN,GQ,GW,ML,MR,NE, SN, TD, TG) , AE, AG, AL ,AM, AT, AU,AZ,BA, BB, BG,BR,BW,BY,BZ,CA,CH,CN,CO,
CR,Cu,CZ,DE,DK,DM,DZ,EC,EE,EG,ES,FI,GB,GD,GE,GH,GM,HN,HR ,HU, ID, IL, IN, 1S,JP,KE,KG,KM,KN,KP KR ,KZ, LA, L
C,LK,LR,LS,LT,LU,LV,LY,MA,MD,MG,MK,MN, MW, MX ,MZ ,NA,NG,NI,NO,NZ,0OM,PG,PH,PL,PT,RO,RS,RU,SC,SD,SE, SG, SK
,SL,SM,SY,TJ, TM, TN, TR, TT,TZ,UA,UG,US,UZ,VC, VN, ZA, ZM, ZW

(7000 507170262
0000000000000000000
00000000000000000000000000000000000000
(7H000 100091096
ooooooooo
(49000 100096183
00oooo0ooo
(7H000 100118773
oooooooo
(72000 0O000000O00O000000
0000000000000000000000000000000000000000000
(72000 00O0O00O0O0000O0C0O0O0O00O0
00000000000000000000000000000000000000000000
oooooo
(72000 00000000000
0000000000000 0000000000000000000000000000
0000 (0D0) 48024 AADS AAO7 BAO7 CAO1 CAO9 CA1L CA20 DAOL EAO4 GALL
0000 OO0 HAO1 HA11
0000 OO 4B050 CCO3 DDO9 DD13 LLOL LLO2
0000 OO 4B064 AF1L BJI0 CALl CA19 CC24 DAOL DA10
0000 OO 4B065 AASSX AASSY ABOL AC14 BAOL CA27 CA41 CA44
0000 OO 4C090 AAOL AAO7 BA21 BBO2 BB12 BB27 BB29 BB33 BB35 BB36
oooo 00 BB52 BC10 BC13 BD35 BD37 BD41l CA42 DAO9 DA27
0000 OO 4H045 AALL AA30 BALO CA31 DA75 EAOL EA20 FA74



	biblio-graphic-data
	abstract
	claims
	description
	drawings
	reference-file-article
	search-report
	overflow

