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TaNAC69-1 MPMG-SSAAMPALPPGFRFHPTDEEL IVHYLRRQAASMPSPVP I IAEVN1YKCNPWDLPG
TaNAC69-2 MPMGSSSAAMPALPPGFRFHPTDEEL I VHYLGRQAASMPSPVP I IAEVNTYKCNPWDLPG
TaNAC69-3 MPMGSSSAAMPALPPGFRFHPTDEEL I VHYLGRQAASMPSPVP I IAEVNTYKCNPWDLPG

TaNAC69-1 KALFGENEWYFFSPRDRKYPNGARPNRAAGSGYWKATGTDKAILSTPANES IGVKKALVF
TaNAC69-2 KALFGENEWYFFSPRDRKYPNGARPNRAAGSGYWKATGTDKAILSTPANES IGVKKALVF
TaNAC69-3 KALFGENEWYFFSPRDRKYPNGARPNRAAGSGYWKATGTDKAILSTPANES IGVKKALVF

TaNAC69-1 YRGKPPKGVKTDWIMHEYRLTAADNRTTKRRGSSMRLDDWVLCR IHKKCGNLPNFSSSDQ
TaNAC69-2 YRGKPPKGVKTDWIMHEYRLTAADNRTTKRRGSSMRLDDWVLCR IHKKCGNLPNFSSSDQ
TaNAC69-3 YRGKPPKGVKTDWIMHEYRLTAADNRTTKRRGSSMRLDDWVLCR IHKKCNNLHNFSSSDQ

*x

TaNAC69-1 EQEHEQESS-TVEDSQNNHTVSSPKSEAFDGDGDDHLQLQQFRPMATAKSCSLTDLLNTV

TaNAC69-2 EQEHEQESS-TVEDSQNNHTVSSPKSEAFDGDGNDHLQLQQFRPMATAKSCSLTDLLNTV

TaNAC69-3 EQEHEQESSTTVEDSHNNHTVSSPKSEAFDGDGDDQLQLQQFRPMATAKSCSLTDLLNTV
. .

TaNAC69-1 DYAALSHLLLD--GAGASSSDAGADYQLPPENPL1YSQPPWQQTLHYNNNN-GYVNNET I
TaNAC69-2 DYAALSHLLLD--GAGASSSDAGADYQLPPENPL1YSQPPWQQTLHYNNNN-GYVNNET I
TaNAC69-3 DYAALSHLLLDGAGAGASSSDAGADYQLPPENPL1YSQPPWQQTLHYNNNNNGYVNIDTI
TaNAC69-4 AGADYQLPPENPLI1YSQPPWQQTVHYNNNN-GYVNNDT I

- kk

TaNAC69-1 DVPQLPEARVDDYGMNGDKYNGMKRKRSSGSLYCSQLQLPADQYSGML IHPFLSQQLHM
TaNAC69-2 DVPQLPEAGVDDYGMNGDKYNGMKRKRSSGSLYCSQLQLPADQYSGMLTHPFLSQQLHM
TaNAC69-3 DVPQIPEARVDDYGMNGDRYNGMKRKRSSGSLYCSQLQLPADQYSGML IHPFLSQQLHM
TaNAC69-4 DVPQLPEAHVDDYGMNGDRYNGMKRKRSSGSLYCSQLQLPADQYSGML IHPFLSQQLHM

-X*xx

Supplementary Fig. 1. Sequence alignment of three TaNAC69 proteins and TaNAC69-4 from a wheat EST
TaNAC69-1 (AY625682), TaNAC69-2 (DQ022842), TaNAC69-3 (DQ022843), TaNAC6E9-4 (wheat EST
ID: 203331236). TaNAC69-4 is an EST clone in the wheat EST database, identified by homology
searching using the TaNAC69-1 sequence.
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TaNAC69-1 LPPGFRFHPTDEEL IVHYLRRQAASMPSPVPIIAEVNIYKCNPWDLPGKALFGENEWYFF

Hv LPPGFRFHPTDEEL IVHYLGRQAASMPSPVP I IAEVN I YKCNPWDLPGKALFGENEWYFF
Os-1 LPPGFRFHPTDEEL IVHYLMNQAASVKCPVP I IAEVN I YKCNPWDLPGKALFGENEWYFF
Os-J LPPGFRFHPTDEEL IVHYLMNQAASIKCPVP I IAEVNI YKCNPWDLPGKALFGENEWYFF
Sb LPAGFRFHPTDEEL IVHYLMNQAASIPCPVP I IAEVNIYQCNPWDLPAKALFGESEWYFF
Mt LPPGFRFHPTDEEL IVHYLCNQATSKPCPASI IPEVDI YKFDPWELPDKSEFEENEWYFF
At LPPGFRFHPTDEEL IVYYLRNQTMSKPCPVSI IPEVDIYKFDPWQLPEKTEFGENEWYFF
St LPPGFRFHPTDEEL IMYYLRYQATSRPCPVSI IPEIDVYKFDPWELPEKAEFGENEWYFF
Sd LPPGFRFHPTDEEL IMYYLRYQATSRPCPVSI IPEIDVYKFDPWELPEKAEFGENEWYFF
Le LPPGFRFHPTDEEL IMYYLRYQATSRPCPVSI IPEIDVYKFDPWVLPEKAEFGDNEWYFF
Mc LPPGFRFHPTDEEL I ' YYLKNQAMSRPCPVSI IPEVD I YKFDPWQLPDKAEFGENEWYFF
Cs LPPGFRFHPTDEEL IVHYLRNQATSRPCPVSI IPEVDI YKFDPWQLPEKAEFGEKEWYFF
PtxPt LPPGFRFHPTDEELVVHYLKKKAASVPLPVTI IAEIDLYKLDPWELPSKATFGEQEWYFF
Gm LPPGFRFHPTDEELILHYLSKKVASIPLPVSIIAEVDIYKLDPWDLPAKATFGEKEWYFF

Kk Fekdkdekdokdokk - - - kk - G KK mmmdkm mdkk k- k- kkkkk

TaNAC69-1 SPRDRKYPNGARPNRAAGSGYWKATGTDKAILSTP---ANESIGVKKALVFYRGKPPKGV

Hv SPRDRKYPNGARPNRAAGSGYWKATGTDKAILSTP---ANESIGVKK===== === —————
Os-1 SPRDRKYPNGARPNRAAGSGYWKATGTDKS ILSTP---TSDN IGVKKALVFYKGKPPKGV
Os-J SPRDRKYPNGARPNRAAGSGYWKATGTDKS ILSTP---TSDN IGVKKALVFYKGKPPKGV
Sb SPRDRKYPNGARPNRAAGSGYWKATGTDKAIMSTP---TGQN IGVKKALVFYGGRPPRGV
Mt SPRERKYPNGVRPNRATLSGYWKATGTDKAIKSG----- SKQIGVKKSLVFYKGRPPKGV
At SPRERKYPNGVRPNRAAVSGYWKATGTDKAIHSG----- SSNVGVKKALVFYKGRPPKGI
St TPRDRKYPNGVRPNRAAVSGYWKATGTDKAIYSA----- NKYVG IKKALVFYKGKPPKGV
Sd TPRDRKYPNGVRPNRAAVSGYWKATGTDKATYSA----- NKYVG IKKALVFYKGKPPKGV
Le TPRDRKYPNGVRPNRAAVSGYWKATGTDKATYSA----- NKYVG IKKALVFYKGKPPKGV
Mc TPRDRKYPNG IRPNRATVSGYWKATGTDKAIYSG----- AKYVG IKKALVFYKGKPPKGI
Cs SPRDRKYPNGTRPNRATVSGYWKATGTDKAIYGG----- SKYLGVKKALVFYKGRPPKGI
PtxPt SPRDRKYPNGARPNRAATSGYWKATGTDKP ILTS---NGAQKVGVKKALVFYGGKPPKGI
Gm SPRDRKYPNGARPNRAAASGYWKATGTDKTIVTSLQGGAQESVGVKKALVFYKGRPPKGV
** - - ~ ~ * ** E = ) ** *
%Ide %Slm
TaNAC69-1 KTDWIMHEYRLT----- AADN-RTTK-RRGSS--MRLDDWVLCR IHKK 100 100
HV s 99 99
Os-1 KTDWIMHEYRLTGTS---ANSTTTTKQRRASSMTMRLDDWVLCR IHKK 86 92
Os-J KTDWIMHEYRLTGTS---ANNTTTTKQRRASSMTMRLDDWVLCR IHKK 86 91
Sb KTDWIMHEYRLVTAD---ADGKTTAAKRRGGS--MRLDDWVLCR IHKK 84 89
Mt KTDWIMHEYRLI-==—-—- GSQKQT-SKHIGS—-MRLDDWVLCRIYKK 74 83
At KTDWIMHEYRLH-———-—- DSRKAS-TKRNGS--MRLDEWVLCRIYKK 75 83
St KTDWIMHEYRLS------~ DSKSQTYSKQSGS--MRLDDWVLCRIYKK 74 86
Sd KTDWIMHEYRLS------~ DSKSQTYSKQSGS--MRLDDWVLCRIYKK 74 86
Le KTDWIMHEYRLS------~ DSKSQT-SKQSGS--MRLDDWVLCRIYKK 75 87
Mc KTDWIMHEYRLT-==---~ ESKHQP-1KQHGS--MRLDNWVLCRI'YKK 73 83
Cs KTDWIMHEYRLN-==—--- DPTRQP-YKHNGS--MKLDDWVLCRI'YKK 74 81
PtxPt KTDWIMHEYRL IENSSSPRPPAADSATKKGGS--LRLDDWVLCRIYKK 72 84
Gm KTNWIMHEYRLV-—————- DN-NKPIKLKDSS--MRLDDWVLCRI'YKK 75 85

Kk Fekkk Ak ok =Kk Fekkok - kkkkkk Kk

Supplementary Fig. 2. NAC proteins from other plant species that share the highest homology with
TaNAC69-1 in the NAC domain among wheat NAC proteins present in the wheat EST database. Only one
NAC protein per plant species sharing the highest homology and > 70% identity with the TaNAC69 NAC
domain is presented. Hv, Hordeum vulgare NAC (gi: 21182621); Os-l, Oryza sativa indica NAC
(AAAA02030644); Os-J, Oryza sativa japonica NAC (gi: 29674907); Sb, Sorghum bicolour NAC (gi:
45949087); Mt, Medicago truncatula NAC (gi: 11910349); At, Arabidopsis thaliana NAP (AJ222713); St,
Solanum tuberosum NAC (gi: 21920677); Sd, Solanum demissum NAC (AC154033); Le, Lycopersicon
esculentum NAC (gi: 5604792); Mc, Mesembryanthemum crystallinum NAC (gi: 26564003); Cs, Citrus
sinensis NAC (gi: 38051081); PtxPt, Populus tremula x Populus tremuloides NAC (gi:24106131); Gm,
Glycine max NAC (the sequence derived from three EST sequences gi:17962878, 9987195, 21677753).
Ide, identity; Sim, similarity. Note: to ascertain whether the above non-cereal NAC genes are the most
homologous to TaNAC69 among wheat NAC genes, the NAC domain sequences of these non-cereal genes
were used to search the wheat EST database that currently contains 561 100 sequences, using the ‘tblastn’
program. The NAC genes from these non-cereal species exhibited the highest homology with a wheat 5'-
sequence EST (gi:23401647), which contains the partial sequence of TaNAC69-1.
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A TaNAC69-selected oligonucleotides - DNA-binding site | RBA (%)
S01 gagatcCGTgcacagtACGtaactgttaca 100+ 2.4
S02 tcaagtggCGTatggtatACGtaactacag 98.1+3.0
S03 gacctgattgCGTatccattACGtaactac 96.0 £ 3.8
S04 ggagtCGTgtgcgtcACGtaacctcctgca 95327
S05 ctgagagaCGTataggacACGtcactcgaa 942+29
S06 gggtgtggagaCGTgtttcttACGgcactg 89.1+25
S07 ggcctgaagagaCGTacctgacACGgcatc 86.4+1.8
S08 ggaattgatagCGTatcgtatACGcaacct 82.0+34
S09 gggaagCGTaatggatACGcaacccacggc 79.3+28
S010 agctggaaagCGTatgatacACGtaatc 775+15
SO011 gagtgaCGTatgaggtACGtaatcaggcgc 746+23
S012 aagatgCGTacacgatACGtaacccagtcc 70.2+4.0
S013 gatggCGTacatcatACGtaacttatcgcct 68.0+1.9
S014 gcaatttCGTgtgtgtcACGtcactgcatc 67.4+22
S015 aggtagCGTagctcatACGtaaccgtgagta 65.0+ 1.7
S016 taaagaCGTgattaccACGtaactccatgac 63.2+28
S017 agagaCGTggacatcACGtcttcaggactat 60.9 £3.1
S018 ggttgCGTaaggtctACGtattcctagtg 58.8+ 1.4
S019 caagattgCGTaatcaatACGcaactc 57.0+1.8
S020 ggatagCGTgaggtgtACGtaattgtagtg 56.2 +2.3
S021 gatgcCGTgtcttatACGcaagtgtgaatc 55.7+2.0
S022 gcceccgttgcecCGTacagtgcACGtcategt 542+1.6
S023 acctgagtgaCGTcaggttcACGtaactggt 448 +2.4
S024 gctagCGTatggagcACGtaactctatggtcaactc 42.7 £ 1.3
S025 gctagCGTatgcattACGecaactaatacgtctgctc 41.2+1.8
S026 cacgaaggCGTgaggtacACGtaatcattgc 386+1.7
S027 gatcgccaacatgCGTaaagtatACGtcacc 383+19
S028 caaagagcCGTatgtgctACGcaacagtgc 350+14
S029 cggattCGTatcgatgACGtaaccgaagct 31818
S030 cagaatatCGTgttgctcACGttacttgga 313+13
S031 tgcgttatCGTggttcatACGtaacagtca 249%15
S032 tcgaaggCGTatcctacACGgatctgttcg 23212
S033 caacgatagCGTaaggcctACGttatcgaat 19.9+0.9
S034 agtaaCGTgccgtacACGtcttgtactctge 140+1.2
S035 gacgcCGTacatgatACGtcactcgttggt 13.1+15
S036 gagggaCGTggcacgtACGgaactcaagcc 126+14
S037 acggaagCGTggatccaACGtaattcctag 11.2+0.7
S038 cgacaatatCGTtgacctcACGtaaccagct 9.1+08
Consensus rrwdnCGTrnnnnnyACGtaayy

rrwdnCGTrnnnnnyACGtaayy
A 161516 13 9 0 0 022 9 10 3 817 138 0 0 0 2734 0 2
C 031 053800 17 910 9 515 0380 6 9 0 2616
G 2218 11718 038 014 6 1315 9 6 1 0 038 4 0 0 1 1
T 0220 8 6 0 038 116 610 12 1021 0 0 0 28 2 4 11 19
B
TaNAC69-selected oligonucleotides - DNA-binding site 11 RBA (%)
S039 ggaggtgtttaatgtttacACGtctctagt 93.3+34
S040 cggtgttttgctattccACGectctttcat 549+22
S041 catgctagttcacctgggcACGtttctgga 39.1+18
S042 agactggtcaaatttagcACGcaactactg 33.4+15
S043 agagacttaggcttttatACGtcactttag 31.0+17
S044 tgaaagagtcggttccccattcACGtaacc 29.1+16
S045 cgaagactctatgctccgtACGtcattgca 273112
S046 ccttaattatcataggtaatACGtaatcct 175+1.1
S047 tcgatagtggtgctgtttACGgcactgaac 10.7+1.2
Consensus rgtskttnnnnnnnnyACGtmwyy

Supplementary Fig. 3. Sequence alignment of TaNACG69-selected oligonucleotides and their binding
activity. (A) TaNAC69 binding site I. Oligonucleotides were cloned from the fourth and fifth round of
binding site selection. The consensus binding sequence is highlighted in bold. The lower-case letters of the
consensus sequence indicate the bases which are present in > 50% of TaNAC69-selected oligonucleotides.
Relative binding activity (RBA) is measured as fluorescent units and is relative to the binding activity of
SO1. Values are means + s.d. of triplicate assays. (B) TaNAC69 binding site 1l. RBA is relative to the
binding activity of SO1. Values are means * s.d. of triplicate assays. d = agt, m = ca, s=gc, k =gt, r = ag,

w = at, y = ct. Note: initially, 15 TaNAC69-selected oligonucleotides, cloned from the fifth round of
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binding site selection, were analysed for TaNAC69-binding activity. Fourteen of them exhibited binding
activity and were sequenced. Sequence alignment of these oligonucleotides revealed a binding sequence
spanning 23 bp [these oligonucleotide sequences were presented for supporting the methodology paper
(Xue, 2005)]. As TaNACG69 binds to a relatively long DNA sequence, many more selected oligonucleotides
are required for the identification of consensus binding sequences. Thus, 15 more oligonucleotides cloned
from the fifth round selection and 35 from the fourth round selection were analysed for binding activity.
Thirty-three oligonucleotides of 50 with significant binding activity were sequenced. The sequence

alignment of a total of 47 oligonucleotides revealed the two consensus binding sites above.

TN69L29 LPPGFRFHPTDEEL IVHYLRRQAASMPSPVP I l AEVNI YKCNPWDLPGKALFGENEWYFF
NAP LPPGFRFHPTDEEL IVYYLRNQTMSKPCPVS I 1PEVDI YKFDPWQLPEKTEFGENEWYFF
ANACO025 LPPGFRFHPTDEELVVHYLKKKADSVPLPVSITAEIDLYKFDPWELPSKASFGEHEWYFF
ANACO56 LPPGFRFHPTDEELVVHYLKRKAASAPLPVAI IAEVDLYKFDPWELPAKASFGEQEWYFF

AtNAM LPPGFRFHPTDEELVIHYLKRKADSVPLPVAI IADVDLYKFDPWELPAKASFGEQEWYFF
A B

TNG69L29 SPRDRKYPNGARPNRAAGSGYWKATGTDKAILSTPANES--1GVKKALVFYRGKPPKGVK

NAP SPRERKYPNGVRPNRAAVSGYWKATGTDKAITHSGSSN----VGVKKALVFYKGRPPKG IK

ANACO025 SPRDRKYPNGVRPNRAATSGYWKATGTDKPIFTCNS---HKVGVKKALVFYGGKPPKG IK
ANACO56 SPRDRKYPNGARPNRAATSGYWKATGTDKPVLASDGNQ--KVGVKKALVFYSGKPPKGVK

AtNAM SPRDRKYPNGARPNRAATSGYWKATGTDKPV ISTGGGGSKKVGVKKALVFYSGKPPKGVK
C D

%lde %SiEm
TaNAC69-1 TDWIMHEYRLTAADNRT---——-- TKRRGSSMRLDDWVLCRIHKK 100 100
NAP TDWIMHEYRLHDSRKAS - —————- TKRSGS-MRLDEWVLCRIYKK 75 83
ANACO025 TDWIMHEYRLTDGNLSTAAKPPDLTTTRKNSLRLDDWVLCRIYKK 70 81
ANACO056 SDWIMHEYRL IENKPNNRPPGCDFGN-KKNSLRLDDWVLCRI'YKK 71 82
AtNAM SDWIMHEYRLTDNKPTH I ---CDFGN-KKNSLRLDDWVLCRI'YKK 71 84

E

Supplementary Fig. 4. Sequence alignment TaNAC69-1 NAC domain with Arabidopsis NAC proteins.
Only NAC proteins with amino acid identity at 70% or higher are shown. In terms of sequence homology
in five conserved subdomains, the homology level of these four Arabidopsis NAC proteins with TaNAC69
is very similar. Relatively lower percentages in the amino acid identity with TaNAC69 in ANACO025,
ANACO056 and AtNAM are attributed to linker length. NAP (AJ222713, At1g69490), ANAC025
(At1g61110), ANACO56 (At3g15510) and AtNAM (AF123311, At1g52880). Ide, identity; Sim, similarity.
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Supplementary Table 1. A list of primers used for cloning or RT-PCR

The sequences underlined are restriction sites for cloning into the DBP—CELD vector

Primer name Sequence

NAC69S1 5'-GCAGCATTTTTATGCAGTAGCCA

NAC69S2 5-ATTGATTCCGTTCCCACCTG

TaNAC69F 5-CCATTTGAACTTGCTGTAGATCGA

TaNAC69R 5-TTCTGAAATTTGTCCGTTCTTATCG

TaNAC69-1F 5-TGCCTCCCGAAAACCCA

TaNAC69-1R 5-TTGTTCACGTAGCCGTTGTTGT

TaNAC69-2F 5'-CAGCTCCCAGCGGATCAGT

TaNAC69-2R 5-CTTTTCGATCCAAGCTCTTTGG

TaNAC69-3F 5-AACAATGGCTACGTGAACATCGA

TaNAC69-3R 5-AAACTGCCGCTGGACCTCTT

TaNAC69-4F 5'-CACTATAACAATAACAACGGGTACGTG
TaNAC69-4R 5-TCTACATGCGCCTCGGGTA

TaCCFF 5'-GCTCTAACCCACTCGGCCTAA

TaCCFR 5'-TCTACACCCCAGTACACATATGACATAA
C12BO07F 5-GAACTGTCTGGATTGTCCCATCA

C12B07R 5'-ACAGTAGGCCCACACCAATGTAC

ANACO029S 5'-CCAGGCTAGCGAAGTAACTTCCCAATCTACCCT
ANACO029A 5'-CCGGATCCAAACTTAAACATCGCTTGACGATGATGGT

Supplementary Table 2. The final concentrations of components in the association reactions

Component High stringency Low stringency
Hepes 25 mm 25 mm
KCI 100 mm 50 mm
EDTA 0.16 mm 0.25 mm
MgCl, 5mm 4.5 mm
Bovine serum albumin 1mgmL™ 0.9 mgmL™
DTT 1.1 mm 1.2 mm
Triton X-100 0.067% -
Nonidet P-40 - 0.02%
Glycerol - 9%
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