
Figure S3 a Phylogenic tree of NAC proteins. The tree was constructed from the  
Rice and Arabidopsis sequences from the plnTFDB (Riano-Pachon et.al. 2007), with 
the addition of the maize genes ZmNRP1 (AY325313), ZmNAC4 (CAH56054), 
barley TA42485, TA42398, TA6584, TA40870, TA44577, TA41963, wheat TaGrab2 
(AJ010832), and probe sets Ta11509.1.S1 (TA82591), Taaffy117676.1.S1 
(CA734178), Ta25288.1.S1 (TA80395), Ta37139.1.S1 (TA93469), Ta12286.1.S1 
(TA85008). The tree was generated using the maximum likelihood method PHYML 
(Guindon and Gascuel, 2003). Bootstrap values above 60% are indicated. The tree 
was constructed from the entire family but only the NAM and NAC1 subclades (Ooka 
et. al. 2003) are shown. b. Amino acid alignment of the five subdomains (A-E) of the 
NAC DNA binding domain (Ooka et. al. 2003). The alignment was generated using 
CLUSTAL X of the entire family but only sequences in the NAM and NAC1 
subclades are shown. Gaps in the sequences and between subdomains are indicated by 
dashes. Shading is based on amino acid identities and properties. 
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Ta117676.1     FPQGFRFHPTDVEIITSYLVPKVLN~KAFDPIAVGEVDLNKCEPWELPE~MGEKEWYFFSQKDRKYP~TGIRTNRATTAGYWKATG~KDKEIFHHA~LIGMKKTLVFYKGRAP~RGDKTNWVMHEYRLESGK~~SKEEYVVCRIFHKSTGLKKVV
TA42485 Hv     FPTGFRFHPTDVEIITSYLVPKVLN~KAFNAIAVGEVDLNKCEPWELPE~MGEKEWYFFSQKDRKYP~TGIRTNRATAAGYWKATG~KDKEVFHQA~LIGMKKTLVFYMGRAP~RGEKTNWVMHEYRLESGK~~SKEEYVVCRIFHKSTGLKKVV
TA42398 Hv     LPQGFRFHPTDMEIITFYLVPKVLK~KPFDTMVIEEVDLNKCEPWDLPN~MGDMAQYFFSRKDLKYP~TGVRTNRATNAGYWKATG~KDKEIFHPP~LIGMKKTLVFYKGRAP~RGEKTNWIMHEYRLETGK~~SKEEYVVCRIFHKSTGLKKVR
TA76584 Hv     LPAGFRFHPTDMEIITFYLVRKVLK~KPFDVTVIEEVDLNKCEPWDLQN~MGEKDQYFFSKKDLKYP~TGVRTNRATNAGYWKATG~KDKEIVHPP~LIGMKKTLVFYKGRAP~RGEKTNWIMHEYRLEMGK~~SKEEYVICRIFHKSTGLRKVV
Ta11509.1 LPSGFRFHPTDEEIITSYLVPKVLN~PTFTAIAIAEVDLNKNDPYELPK~MGEKEWYFYCQKDRKYP~TGIQTNRATKAGYWKATG~KDKEIFHPL~LIGMKKTLVFYKGRAP~RGEKTNWVMHEYRLEISK~~SKKERVVCKIFHKNIGVKKVV
Ta25258.1      LPPGFRFHPTDEEIIKFYVVPKVLD~EAFVAAAIEDVNLNKYEPWELPE~MGEKEWYFYSRKDRKYP~TGIRTNRATEAGYWKATG~KDKEIFQPP~LIGMKKTLVFYKGRAP~RGEKTNWIMHEYRLESNK~~SKEQWVVCRIFHKSTGLKKMV
TA40870 Hv     LPPGFRFHPTDEEIIKFYVVPKVLD~EAFVAAAIEVVNLNKYEPWELPE~MGENEWYFYSRKDRKYP~TGIRTNRATDVGYWKATG~KDKEIFDPP~LIGMKKTLVFYKGRAP~RGEKTNWVMHEYRIESSK~~SKEQWVVCRIFHKSTGLKKMV
Ta37139.1 ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ELPK~MGENEWYFYCQKDRKYP~TGIRTNRATKAGYWKTTG~KDKEIVNPH~LIGMKKTLVFYKGRAP~SGEKTNWVMHEYRLKINK~~SSKEYVVCRIFHKNAGSRLSS
TA44577 Hv     LPPGFRFHPTDEEIITSYLAPKVLN~PAFEATAIGEVDMNKNEPWELPK~MGQNEWYFYCQKDRKYP~TGIRTNRATKVGYWKATG~KDKEIFNPH~LIGMKKTLVFYKGRAP~SGEKTNWVMHEYRLEISK~~SSKEYVVCRIFQKNTGSGPSS
AY325313 ZmNRP1 LPPGFRFHPSDFEIINDYLTKKVHD~RDYSCIAIADADLNKTEPWDLPK~MGEKEWCFFYQKDRKYP~TGLRANRATEAGYWKATG~KDKEVYNPF~LVGMKKTLVFYKGRAP~RGDKTNWVMHEYRLEGSG~~CKDEWVVCRVFNKTTGIKKTA
CAH56054 ZmNAC4 LPPGFRFHPSDFEIVSFYLTNKVLN~TRFTCTAITEADLNKIEPWDLPS~GEKKEWYFFYQKDRKYP~TGLRANRATEAGYWKATG~KDKEVYNAA~LVGMKKTLVFYRGRAP~RGDKTNWVMHEYRLEGSG~~YKDEWVVCRVFHKTTGIKKTT
Os01g01470 LPPGFRFHPTDEEIITFYLAPKVVD~RGFCVAAIGEVDLNKCEPWDLPG~NGEKEWYFYCQKDRKYP~TGMRTNRATEAGYWKATG~KDKEIFRDH~LIGMKKTLVFYKGRAP~KGDKTNWVMHEYRLADAS~~RQDDWAVCRIFHKSSGIKKPV
Os01g29840 LPPGFRFHPTDEEIITFYLAPKVVD~RGFCVAAIGEVDLNKCEPWDLPG~NGEKEWYFYCQKDRKYP~TGMRTNRATEAGYWKATG~KDKEIFRNH~LIGMKKTLVFYKGRAP~KGDKTNWVMHEYRLADAS~~RQDDWAVCRIFHKSSGIKKPV
Os11g03310 LPPGFRFHPTDAEVILNYLLEKFIN~PSFTSLPIHEVDLNKCEPWDLPT~MGNNEWY~FSRKDMKYP~TGMRTNRATKEGYWKATG~KDREIFKPA~LVGMKKTLVFYMGRAP~KGTRTNWVMHEFRPHANL~~NPNEWVVCKVFHKKQGDEAIN
Os12g03050 LPPGFRFHPTDAEVILSYLLQKLLN~PSFTSLPIGEVDLNKCEPWDLPS~MGEKEWYFFSHKDMKYP~TGMRTNRATKEGYWKATG~KDREIFRQP~LVGMKKTLVFYMGRAP~KGTKTNWVMHEFRLHANL~~PKDEWVVCKVFHKKQGDEAIN
Os11g03370 LPPGFRFHPTDAEVILSYLLQKFLN~PSFTSLPIGEVDLNKCEPWDLPS~MGEKEWYFFSHKDMKYP~TGMRTNRATKEGYWKATG~KDREIFNLQ~LVGMKKTLVFYMGRAP~KGTKTNWVMHEFRLHANL~~LKDEWVVCKVFHKKGDDREAI
Os03g21030 LPPGFRFHPTDEEIVSHYLTPKALN~HRFSSGVIGDVDLNKCEPWHLPA~MGEKEWYFFCHKDRKYP~TGTRTNRATESGYWKATG~KDKEIFRGR~LVGMKKTLVFYLGRAP~RGEKTGWVMHEFRLEGKL~~AKDQWAVCKVFNKELALAAKN
Os07g48550 LPPGFRFHPTDEEVVTHYLTRKAQD~RSFSCVVIADVNLNNCEPWDLPS~MGEKEWFFFCHKDRKYP~TGMRTNRATASGYWKATG~KDKEIFRGR~LVGMKKTLVFYMGRAP~RGEKTPWVMHEYRLDGKL~~AKEEWAVCRVFNKDLAAKIAQ
TaGrab2 LPPGFRFHPTDEEVVTHYLTRKVLR~ESFSCQVITDVDLNKNEPWELPG~MGEKEWFFFAHKGRKYP~TGTRTNRATKKGYWKATG~KDKEIFRGK~LVGMKKTLVFYTGRAP~SGGKTPWVMHEYRLEGEL~~AKDDWAVCRVFNKDLAARNAP
At5g18270 LPPGFRFHPTDEEIITCYLKEKVLN~SRFTAVAMGEADLNKCEPWDLPK~MGEKEFYFFCQRDRKYP~TGMRTNRATESGYWKATG~KDKEIFKGK~LVGMKKTLVFYRGRAP~KGEKTNWVMHEYRLEGKY~~ARDEWVVCRVFHKNNPSTTTQ
At3g04060 LPPGFRFHPTDEEIITHYLKEKVFN~IRFTAAAIGQADLNKNEPWDLPK~MGEKEFYFFCQRDRKYP~TGMRTNRATVSGYWKATG~KDKEIFRGK~LVGMKKTLVFYTGRAP~KGEKTNWVMHEYRLDGKY~~ARDEWVVCRVFHKNAPSTTIT
At5g39610 LPPGFRFHPTDEELITHYLKPKVFN~TFFSATAIGEVDLNKIEPWDLPW~MGEKEWYFFCVRDRKYP~TGLRTNRATEAGYWKATG~KDKEIFKGK~LVGMKKTLVFYKGRAP~KGVKTNWVMHEYRLEGKY~~AKNEWVICRVFQKRADGTKVP
At3g29035 LPPGFRFHPTDEELITHYLRPKVVN~SFFSAIAIGEVDLNKVEPWDLPW~LGEKEWYFFCVRDRKYP~TGLRTNRATKAGYWKATG~KDKEIFKGK~LVGMKKTLVFYKGRAP~KGVKTNWVMHEYRLEGKF~~AKNECVISRVFHTRTDGTKEH
At5g07680  LPPGFRFHPTDEELITHYLHKKVLD~LGFSAKAIGEVDLNKAEPWELPY~IGEKEWYFFCVRDRKYP~TGLRTNRATQAGYWKATG~KDKEIFRGK~LVGMKKTLVFYRGRAP~KGQKTNWVMHEYRLDGKL~~AKNEWVICRVFHKTAGGKKIP
At5g61430 LPPGFRFHPTDEELITHYLHKKVLD~TSFSAKAIGEVDLNKSEPWELPW~MGEKEWYFFCVRDRKYP~TGLRTNRATEAGYWKATG~KDKEIYRGK~LVGMKKTLVFYRGRAP~KGQKTNWVMHEYRLEGKF~~AKNEWVICRVFQKSAGGKKIP
Ta12286.1 LPPGFRFHPTDEELITHYLAKKVAD~ARFAALAVSVADLNKCEPWDLPS~MGEKEWYFFCLKDRKYP~TGLRTNRATESGYWKATG~KDKDIFRGK~LVGMKKTLVFYTGRAP~KGDKSGWVMHEYRINAKL~~SRNEWVLCRVFKKSLLGGVVS
TA41963 Hv     LPPGFRFHPTDEELITHYLAKKVAD~ARFAALAVSVADLNKCEPWDLPA~MGEKEWYFFCLKDRKYP~TGLRTNRATESGYWKATG~KDKDILRGK~LVGMKKTLVFYTGRAP~KGEKSGWVMHEYRLNALH~~SKNEWVLCRVFKKSLVGVVSP
Os04g38720 LPPGFRFHPTDEELITHYLAKKVAD~ARFAALAVAEADLNKCEPWDLPS~MGEKEWYFFCLKDRKYP~TGLRTNRATESGYWKATG~KDKDIFRRK~LVGMKKTLVFYTGRAP~KGEKSGWVMHEYRLHGKL~~SKNEWVLCRVFKKSLVEVGAA
Os02g36880 LPPGFRFHPTDEELITHYLLRKAAD~AGFAARAVGEADLNKCEPWDLPS~MGEKEWYFFCVKDRKYP~TGLRTNRATESGYWKATG~KDREIFRGK~LVGMKKTLVFYTGRAP~RGGKTGWVMHEYRIHGKH~~QDQEWVLCRVFKKSLELAPAA
At3g18400 LPPGFRFHPTDEELITHYLCRKVSD~GFTG~KAVVDVDLNKCEPWDLPA~MGEKEWYFFSQRDRKYP~TGLRTNRATEAGYWKTTG~KDKEIYRSG~LVGMKKTLVFYKGRAP~KGEKSNWVMHEYRLESKQ~~NKEEWVVCRVFEKSTAAKKAQ
Os03g42630 LPPGFRFHPTDEELVTYYLARKVSD~FGFATRAIADVDLNKCEPWDLPS~MGEKEWYFFSMRDRKYP~TGIRTNRATDSGYWKTTG~KDKEIFHGG~LAGMKKTLVFYRGRAP~KGAKTSWVMHEYRLQSKF~~AKDEWVVCRVFKKLQCHLAKP
Os09g32260 LPPGFRFHPTDEELITYYLRQKIAD~GGFTARAIAEVDLNKCEPWDLPE~MGEKEWYFFSLRDRKYP~TGVRTNRATNAGYWKTTG~KDKEIFTGQ~LVGMKKTLVFYKGRAP~RGEKTNWVMHEYRLHSKS~~NKDEWVVCRIFAKTAGVKKYP
At2g24430 LPPGFRFHPTDEELISYYLVNKIAD~QNFTGKAIADVDLNKSEPWELPE~MGGKEWYFFSLRDRKYP~TGVRTNRATNTGYWKTTG~KDKEIFNST~LVGMKKTLVFYRGRAP~RGEKTCWVMHEYRLHSKS~~KQDEWVVCRVFKKTEATKKYI
At1g76420 LPPGFRFHPTDEELITFYLASKIFH~GLSG~IHISEVDLNRCEPWELPE~MGEREWYFYSLRDRKYP~TGLRTNRATTAGYWKATG~KDKEVFSGG~LVGMKKTLVFYKGRAP~RGLKTKWVMHEYRLENDH~~CKEEWVICRVFNKTGDRKNVG
CAH56059 Zmcuc3 LPPGFRFHPTDEELVTFYLAAKVFN~GACCGIDIAEVDLNRCEPWELPD~MGEREWYFFSLRDRKYP~TGLRTNRATGAGYWKATG~KDREVLNAA~LLGMKKTLVFYKGRAP~RGEKTKWVLHEYRLDGDF~~CKEEWVICRILHKAGDQYSKL
Os08g40030 LPPGFRFHPTDEELVTFYLAAKVFN~ACCGGVDIAEVDLNRCEPWELPE~MGEKEWYFFSLRDRKYP~TGLRTNRATGAGYWKATG~EVVAAAAAG~LIGMKKTLVFYKGRAP~RGEKTKWVLHEYRLDGDF~~TKEEWVICRIFHKVGDQYSKL
CAH56058 Zmnam2 LPPGFRFHPTDEELITYYLLCKAVD~GFCGGRAIAEIDLNKCEPWELPG~MGEKEWYFYCLRDRKYP~TGLRTNRATAAGYWKATG~KDREVRSGR~LVGMKKTLVFYRGRAP~RGQKTRWVMHEYRLDGTY~~TRDEWVIARVFQKPGEVPCGR
CAH56057 Zmnam1 LPPGFRFHPTDEELITYYLLRKAVD~GSFCGRAIAEIDLNKCEPWELPG~MGEKEWYFYSLRDRKYP~TGLRTNRATVAGYWKATG~KDREIRSGR~LVGMKKTLVFYRGRAP~KGQKTHWVMHEYRLEGAY~~RQDEWVIARVFQKPGEVPPAA
Os06g23650 LPPGFRFHPTDEELITYYLLRKVVD~GSFNGRAIAEIDLNKCEPWELPE~MGEKEWYFYSLRDRKYP~TGLRTNRATGAGYWKATG~KDREIRSAR~LVGMKKTLVFYRGRAP~KGQKTQWVMHEYRLDGTY~~TRDEWVIARIFTKPGVFPVVR
At3g15170      MPPGFRFHPTDEELITYYLLKKVLD~SNFSCAAISQVDLNKSEPWELPE~MGEKEWYFFTLRDRKYP~TGLRTNRATEAGYWKATG~KDREIKSSK~LLGMKKTLVFYKGRAP~KGEKSCWVMHEYRLDGKF~~AKDEWVLCKVCLKSGVVSRET
At5g53950 LPPGFRFHPTDEELITHYLLRKVLD~CFSS~RAIAEVDLNKCEPWQLPG~MGEKEWYFFSLRDRKYP~TGLRTNRATEAGYWKATG~KDREIFSSK~LVGMKKTLVFYKGRAP~KGEKSNWVMHEYRLEGKF~~SKDEWVISRVFQKTTLASTGA
At1g56010  LPPGFRFHPKDDELVCDYLMRRSLH~NHRPPLVLIQVDLNKCEPWDIPK~VGGKDWYFYSQRDRKYA~TGLRTNRATATGYWKATG~KDRTILRKG~LVGMRKTLVFYQGRAP~RGRKTDWVMHEFRLQGSH~~PKEDWVLCRVFHKNTEGVICR
Os12g41680 LPPGFRFHPRDDELICDYLAPKVAG~FSGRRPPMVDVDLNKVEPWDLPE~VGGKEWYFFSLRDRKYA~TGQRTNRATVSGYWKATG~KDRVVARRG~LVGMRKTLVFYQGRAP~KGRKTEWVMHEYRMEGVH~~SKEDWVLCRVICKRKSGGGAT
Os06g46270 LPPGFRFHPRDDELVLDYLERKLLD~TIYGCPVMVDVDLNKCEPWDLPE~VGGKEWYFYSLRDRKYA~TGQRTNRATESGYWKATG~KDRPISRKG~LVGMRKTLVFYKGRAP~KGKKTEWVMHEFRKEGQG~~LKEDWVLCRVFYKSRTTIAKL
Os02g06950 LPPGFRFHPRDDELVVDYLSGKLRS~AGCPTPTLIDVDLNKCEPWDLPE~IGGKEWYFYNLKDRKYA~RGQRTNRATESGYWKATG~KDREITRKG~LVGMRKTLVFYRGRAP~KGERTDWVMHEFRQELDH~~MQEGWVLCRVFYKSRTEAVAA
Os08g10080 MPPGFRFHPRDDELVLDYLLHKLAA~GGGGGVAIVDVDLNKCEPWDLPD~VGGKEWYFFSLRDRKYA~TGHRTNRATRSGYWKATG~KDRSITRRS~AVGMRKTLVFYRGRAP~KGRKTEWVMHEFRLEPQP~~LKEDWVLCRVFYKTRQTIPSP
Os04g52810 LPPGFRFHPRDEELVVDYLYHKLSG~EFYGGVAMVDVDLNKCEPWELPA~VGATEWYFFSLHDRKYA~TGQRTNRATRSGYWKATG~KDRAIVTRR~VVGMRKTLVFYQGRAP~RGSKTEWVMHEFRVDGHA~~LKEDWVLCRVFYKSRTATPRA
Os03g01870 LPPGFRFHPSDEELVGYYLRNKQQQ~QTAATSMLVEVDLHACEPWDLPE~VGSDEWYFFSWRERKYA~TGWRRNRASKQGYWKATG~KDKPILHP~~VAGARKTLVFYSGRAP~NGRKTAWVMHEFRLLHHH~~EGDDWVLCRVFRKGNNSNGQP
At4g28530  LPPGFRFHPSDEELVCHYLCNKIRA~ALKGSTDLVEIDLHICEPWELPD~LNAKEWYFFSFRDRKYA~TGYRTNRATVSGYWKATG~KDRTVMDPR~LVGMRKTLVFYRNRAP~NGIKTTWIMHEFRLECPN~~PKEDWVLCRVFNKGRDSSLQD
Os02g56600 LPPGFRFYPSDEELVCHYLHNKVVN~AAAGGGTMVEVDLHTHEPWELPD~LSTNEWYFFSFRDRKYA~TGLRTNRATKSGYWKATG~KDRVIHNPK~IVGMRKTLVFYRGRAP~NGVKTNWVMHEFRMENPH~~PKEDWVLCRVFYKKKAETETE
Os10g33760 LPPGFRFCPSDEELICFYLRNKVAN~HRVASGTLVDVDLHAREPWELPE~LTAEEWYFFSFRDRKYA~TGSRTNRATKTGYWKATG~KDRIVHEGT~VVGMRKTLVFYLGRAP~NGQKTTWVMHEFRLETPN~~PKEDWVLCRVFDKKKPSTIEA
Os04g43560 LPPGFRFYPSDEELVCHYLYKKVSN~ERASQGTLVEVDLHAREPWELPD~LTASEWYFFSFRDRKYA~TGSRTNRATKTGYWKATG~KDREVRSPA~VVGMRKTLVFYQGRAP~NGVKSGWVMHEFRLDSPH~~PKEDWVLCRVFQKSKGDGEQD
Os02g41450 ~MRVFVLSKFIVVAICAYTNAEVA~~~~~~~~~~~~~~~~~~~~~~~~~~LTASEWYFFSFRDRKYA~TGSRTNRATKTGYWKATG~KDREVRGSS~VVGMRKTLVFYQGRAP~NGVKTGWVMHEFRLDSPH~~PREDWVLCRVFQKRKGDGDGP
Os08g33670 LPAGFRFFPTDEELVTYYLARKAMD~ATFTSAAIRDVDLYTSDPWHLPC~GGGGECYFFCRRSSKYP~SGARVRRATAGGYWKSTG~KDKGVYAAG~LVGTKKTLVFYEGRAP~RGEKTSWVMHEYSRAPST~~IYSEWVICRVFKKQPPIEHWL
Os09g24560 LPPGFRFRPTDGELVAHYLARKAAD~AGFTSAAIRDADLYRAEPWDLLP~EEERCGYFFCTRSFRWP~SGTRTNRATATGYWKSTG~KDKAVLHGG~PVGVKKTLVFYRGRAP~RGEKTSWVMHEY~RLLHG~~ARSEWVICRVFVRKTPDGNND

 


