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TITLE

MODULATION OF YEP6 GENE EXPRESSION TO INCREASE YIELD AND
OTHER RELATED TRAITS IN PLANTS
CROSS REFERENCE TO RELATED APPLICATION
This application claims the benefit of U.S. Application No. 62/092,933, filed
December 17, 2014, which is incorporated by reference in its entirety.
REFERENCE TO SEQUENCE LISTING SUBMITTED ELECTRONICALLY
The official copy of the sequence listing is submitted electronically via EFS-
Web as an ASCII formatted sequence listing with a file named
20151120 RTS10881APCT SeqglLst ST25.txt created on November 20, 2015 and
having a size of 230 kilobytes and is filed concurrently with the specification. The
sequence listing contained In this ASCII formatted document is part of the
specification and is herein incorporated by reference in its entirety.
FIELD

The field relates to plant breeding and genetics and, in particular, to

recombinant DNA constructs useful in plants for increasing yield and/or conferring
tolerance to abiotic stress tolerance.
BACKGROUND

Yield is a trait of particular economic interest, especially because of
increasing world population and the dwindling supply of arable land available for
agriculture. Crops such as corn, wheat, rice, canola and soybean account for over
half the total human caloric intake, whether through direct consumption of the seeds
themselves or through consumption of meat products raised on processed seeds.

Several factors contribute to crop yield. One approach to increase crop yield
IS to extend the duration of active photosynthesis. The staygreen phenotype has
been associated with increases in crop vield. Plants assimilate carbohydrates and
nitrogen in vegetative organs (source) and remobilize them to newly developing
tissues during development, or to reproductive organs (sink) during senescence.
Increasing source strength in cereal crops can lead to increase Iin grain yield.
Staygreen trait (or delayed senescence) during the final stage of leaf development is
considered an important trait in increasing source strength in grain production.

Staygreen is broadly categorized into two groups, functional and nonfunctional.
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Functional staygreen Is defined as retaining both greenness and photosynthetic
competence much longer during senescence.

Functional staygreen trait has been shown to be associated with the
transition from the carbon (C) capture to the nitrogen (N) mobilization phase of foliar
development (Thomas and Ougham J Exp Bot, Vol. 65, No. 14, pp. 3889-3900,
2014, Yoo et al (2007) Mol. Cells Vol. 24 (1), pp. 83-94; Thomas and Howarth
(2000) J Exp Bot, (51) 329-337; Avila-Ospina et al (2014) J Exp Bot, Vol. 65 (14)
:3799-3811. In functional staygreen plants, the C-N transition point is delayed, or
the transition occurs on time but subsequent yellowing and N remobilization occur
slowly. This would indicate that the leaf senescence Initiation occurs on schedule
but leaf photosynthetic rate and chlorophyll content decrease much more slowly
during senescence.

Functional senescence has also been shown to be a valuable trait for
Improving crop stress tolerance. Retention of green leaf area in staygreen
genotypes in some crop plants has been associated with enhanced capacity to
continue normal grain fill under drought conditions, high stem carbohydrate content
and high grain weight.

ADbiotic stress Is the primary cause of crop loss worldwide, causing average
vield losses of more than 50% for major crops (Boyer, J.S. (1982) Science 218:443-
448; Bray, E.A. et al. (2000) In Biochemistry and Molecular Biology of Plants, Edited
by Buchannan, B.B. et al., Amer. Soc. Plant Biol., pp. 1158-1203).

Among the various abiotic stresses, drought is the major factor that limits
crop productivity worldwide. Reviews on the molecular mechanisms of abiotic
stress responses and the genetic regulatory networks of drought stress tolerance
have been published (Valliyodan, B., and Nguyen, H.T., (2000) Curr. Opin. Plant
Biol. 9:189-195; Wang, W., et al. (2003) Planta 218:1-14); Vinocur, B., and Altman,
A. (2005) Curr. Opin. Biotechnol. 16:123-132; Chaves, M.M., and Oliveira, M.M.
(2004) J. Exp. Bot. 55:2365-2384; Shinozaki, K., et al. (2003) Curr. Opin. Plant Biol.
0:410-417;, Yamaguchi-Shinozaki, K., and Shinozaki, K. (2005) Trends Plant Sci.
10:88-94).

Another abiotic stress that can limit crop yields is low nitrogen stress. The

adsorption of nitrogen by plants plays an important role in their growth (Gallais et al.,

2



10

15

20)

25

30

CA 02970138 2017-06-07

WO 2016/099918 PCT/US2015/063639

J. Exp. Bot. 55(396):295-306 (2004)). Plants synthesize amino acids from inorganic
nitrogen in the environment. Consequently, nitrogen fertilization has been a
powerful tool for increasing the yield of cultivated plants, such as maize and
soybean. If the nitrogen assimilation capacity of a plant can be increased, then
iIncreases In plant growth and yield increase are also expected. In summary, plant
varieties that have better nitrogen use efficiency (NUE) are desirable.

SUMMARY

The present disclosure includes:

One embodiment is a plant in which expression of an endogenous YEPG
gene Is reduced, when compared to a control plant, wherein the YEPG gene
encodes a YEPOG polypeptide and wherein the plant exhibits at least one phenotype
selected from the group consisting of. increased yield, increased abiotic stress
tolerance, increased staygreen, and increased biomass compared to the control
plant.

Another embodiment is a plant in which activity of an endogenous YEPG
polypeptide Is reduced, when compared to the activity of wild-type YEPOG
polypeptide in a control plant, wherein the plant exhibits at least one phenotype
selected from the group consisting of. increased yield, increased abiotic stress
tolerance, increased staygreen, and increased biomass compared to the control
plant.

The plant may exhibit increased abiotic stress tolerance, and the abiotic
stress may be drought stress, low nitrogen stress, or both. The plant may exhibit the
phenotype of increased yield under non-stress or stress conditions. The plant may
exhibit the phenotype under drought stress conditions.

The endogenous YEPOG polypeptide may comprise an amino acid sequence
with at least 80% sequence identity to SEQ ID NO:2, 4, 6, 8, 10, 12, 14, 16, 18, 20,
22, 24, 26, 28, 30, 32, 34, 36, 38, 40, 42, 44, 46, 48, 50, 57-97 or 98.

The plant may be a monocot plant such as but not limited to a maize plant.

The reduction in expression of the endogenous YEPG gene may be caused
by sense suppression, antisense suppression, mIRNA suppression, ribozymes, or
RNA interference. The reduction in expression of the endogenous YEP6 gene may

also be caused by a mutation in the endogenous YEPG gene, and the mutation may
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be caused by insertional mutagenesis including but not limited to transposon
mutagenesis.

The activity of the endogenous YEPG polypeptide may be reduced as a result
of mutation of the endogenous YEPG gene. The mutation may be detected using
the TILLING method.

Another embodiment Is a suppression DNA construct comprising a
polynucleotide, wherein the polynucleotide is operably linked to a heterologous
promoter in sense or antisense orientation, or both, wherein the construct is
effective for reducing expression of an endogenous YEPO gene In a plant, and
wherein the polynucleotide comprises: (a) the nucleotide sequence of SEQ ID NO:1,
3,5,7,9,11,13,15,17, 19, 21, 23, 25, 27, 29, 31, 33, 35, 37, 39, 41, 43, 45, 47 or
49; (b) a nucleotide sequence that has at least 80% sequence identity, when
compared to SEQ ID NO:1, 3,5,7,9, 11,13, 15, 17, 19, 21, 23, 25, 27, 29, 31, 33,
35, 37, 39, 41, 43, 45, 47 or 49; (c) a nucleotide sequence of at least 100
contiguous nucleotides of SEQ ID NO:1, 3, 5,7, 9, 11,13, 15,17, 19, 21, 23, 25, 27,
29, 31, 33, 35, 37, 39, 41, 43, 45, 47 or 49; (d) a nucleotide sequence that can
hybridize under stringent conditions with the nucleotide sequence of (a); or (e) a
modified plant mIRNA precursor, wherein the precursor has been modified to
replace the mIRNA encoding region with a sequence designed to produce a miRNA
directed to SEQ ID NO:1, 3, 5,7,9, 11, 13, 15, 17, 19, 21, 23, 25, 27, 29, 31, 33,
35, 37, 39, 41, 43, 45, 47 or 49.

The polynucleotide of the suppression DNA construct may comprise at least
100 contiguous nucleotides of SEQ ID NO:1, 3,5, 7,9, 11, 13, 15, 17, 19, 21, 23,
25,27, 29, 31, 33, 35, 37, 39, 41, 43, 45, 47 or 49, and the suppression DNA
construct is designed for RNA Interference, and Is effective for reducing expression
of YEPG gene in a plant. The polynucleotide may comprise a nucleotide sequence
that has at least 90% sequence identity to SEQ ID NO:55.

Another embodiment is a method of making a plant in which expression of an
endogenous YEPO gene Is reduced, when compared to a control plant, and wherein
the plant exhibits at least one phenotype selected from the group consisting of:
Increased yield, increased abiotic stress tolerance, increased staygreen and

iIncreased biomass, compared to the control plant, the method comprising the steps
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of introducing into a plant a suppression DNA construct comprising a polynucleotide
operably linked to a heterologous promoter, wherein the suppression DNA construct
IS effective for reducing expression of an endogenous YEPG gene. The suppression
DNA construct may be selected from the group consisting of: sense suppression
construct, antisense suppression construct, ribozyme construct, RNA interference
construct, and an miIRNA construct. The suppression DNA construct may be an
RNA interference construct and the RNA interference construct may comprise at
least 100 contiguous nucleotides of SEQ ID NO:1, 3, 5,7, 9, 11, 13, 15, 17, 19, 21,
23, 25, 27, 29, 31, 33, 35, 37, 39, 41, 43, 45, 47 or 49. The RNA interference
construct may comprise a polynucleotide sequence that has at least 90% sequence
identity to SEQ ID NO:55.

Another embodiment is a method of making a plant in which expression of an
endogenous YEPO gene Is reduced, when compared to a control plant, and wherein
the plant exhibits at least one phenotype selected from the group consisting of:
Increased yield, increased abiotic stress tolerance, increased staygreen and
iIncreased biomass, compared to the control plant, the method comprising the steps
of: (a) introducing a mutation into an endogenous YEPG gene; and (b) detecting said
mutation using the Targeted Induced Local Lesions In Genomics (TILLING) methoq,
wherein said mutation results in reducing expression of the endogenous YEPG
gene.

Another embodiment is a method of enhancing seed yield in a plant, when
compared to a control plant, wherein the plant exhibits enhanced yield under either
stress conditions, or non-stress conditions, or both, the method comprising the step
of reducing expression of the endogenous YEPG gene Iin a plant.

Another embodiment is a method of making a plant in which expression of an
endogenous YEPG gene is reduced, when compared to a control plant, and wherein
the plant exhibits at least one phenotype selected from the group consisting of:
Increased yield, increased abiotic stress tolerance, increased staygreen and
increased biomass, compared to the control plant, the method comprising the step
of utilizing a transposon to introduce an insertion into an endogenous YEPG gene in
a plant, wherein the insertion is effective for reducing expression of an endogenous
YEPG gene.
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Another embodiment is a method of making a plant in which activity of an
endogenous YEPG polypeptide Is reduced, when compared to the activity of wild-
type YEPO polypeptide from a control plant, and wherein the plant exhibits at least
one phenotype selected from the group consisting of: increased yield, increased
staygreen, increased abiotic stress tolerance and increased biomass, compared to
the control plant, wherein the method comprises the steps of introducing into a plant
a suppression DNA construct comprising a polynucleotide operably linked to a
heterologous promoter, wherein the polynucleotide encodes a fragment or a variant
of a polypeptide having an amino acid sequence of at least 80% sequence identity,
when compared to SEQ ID NO:2, 4, 6, 8, 10, 12, 14, 16, 18, 20, 22, 24, 206, 28, 30,
32, 34, 30, 38, 40, 42, 44, 40, 48, 50, 57-97 or 98, wherein the fragment or the
variant confers a dominant-negative phenotype in the plant.

Another embodiment is a method of making a plant in which activity of an
endogenous YEPO polypeptide Is reduced, when compared to the activity of wild-
type YEPOG polypeptide from a control plant, and wherein the plant exhibits at least
one phenotype selected from the group consisting of: increased yield, increased
staygreen, increased abiotic stress tolerance and increased biomass, compared to
the control plant, wherein the method comprises the steps of introducing a mutation
In an endogenous YEPG gene, wherein the mutation is effective for reducing the
activity of the endogenous YEPO polypeptide. The method may further comprise
the step of detecting the mutation and the detection may be done using the
Targeted Induced Local Lesions IN Genomics (TILLING) method.

Another embodiment is a plant obtained by any of the methods disclosed
herein, wherein the plant exhibits at least one phenotype selected from the group
consisting of: increased yield, increased staygreen, increased abiotic stress
tolerance and increased biomass, compared to the control plant.

Another embodiment is a plant comprising any of the suppression DNA
constructs disclosed herein, wherein expression of the endogenous YEPG gene Is
reduced In the plant, when compared to a control plant, and wherein the plant
exhibits a phenotype selected from the group consisting of: increased yielq,
iIncreased staygreen, increased abiotic stress tolerance and increased biomass,

compared to the control plant. The plant may exhibit an increase in abiotic stress
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tolerance, and the abiotic stress may be drought stress, low nitrogen stress, or both.
The plant may exhibit the phenotype of increased yield and the phenotype may be
exhibited under non-stress or stress conditions. The plant may be a monocot plant
such as but not limited to a maize plant.

Another embodiment iIs a method of identifying one or more alleles
associated with increased yield in a population of maize plants, the method
comprising the steps of: (a) detecting in a population of maize plants one or more
polymorphisms in (1) a genomic region encoding a polypeptide or (ii) a regulatory
region controlling expression of the polypeptide, wherein the polypeptide comprises
the amino acid sequence selected from the group consisting of SEQ ID NO:2, 4, 6,
8,10, 12, 14, 16, 18, 20, 22, 24, 26, 28, 30, 32, 34, 36, 38, 40, 42, 44, 406, 48, 50,
57-97 or 98, or a sequence that is 90% identical to SEQ ID NO:2, 4, 6, 8, 10, 12, 14,
16, 18, 20, 22, 24, 26, 28, 30, 32, 34, 30, 38, 40, 42, 44, 46, 48, 50, 57-97 or 98,
wherein the one or more polymorphisms in the genomic region encoding the
polypeptide or in the regulatory region controlling expression of the polypeptide Is
assoclated with yield; and (b) identifying one or more alleles at the one or more
polymorphisms that are associated with increased yield. The one or more alleles
associated with increased yield may be used for marker assisted selection of a
maize plant with increased yield. The one or more polymorphisms may be In the
coding region of the polynucleotide. The regulatory region may be a promoter
element.

Another embodiment is a method of identifying one or more trait loci or a
gene controlling such trait loci, the method comprising: (a) developing a breeding
population of maize plants, wherein the breeding population is generated by
crossing a first maize inbred line characterized as a high protein line with a second
maize inbred line characterized as a low protein line; (b) selecting a plurality of
progeny maize plants based on at least one phenotype of interest selected from the
group consisting of delayed senescence, increased nitrogen use efficiency,
Increased yield, increased abiotic stress tolerance, increased staygreen, and
iIncreased biomass; (c) performing marker analysis for the one or more phenotypes
identified In the progeny of plants; and (d) identifying the trait loci or the gene

controlling the trait loci.
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Any progeny or seeds obtained from the plants disclosed herein are also
provided herein.

BRIEF DESCRIPTION OF THE
DRAWINGS AND SEQUENCE LISTING

The disclosure can be more fully understood from the following detailed
description and the accompanying drawings and Sequence Listing which form a part
of this application.

FIG. 1 shows the schematic of the RNA interference (RNAI) construct used
for downregulation of ZmYEPG6 gene in maize plants.

FIGs. 2A - 2J show the alignment of the YEPG6 polypeptides from Zea mays
clustered in clade 1 (shown in in FIG. 4 and Table 1) of the phylogenetic tree for
maize YEPOG polypeptides disclosed herein this application (SEQ ID NOS:2, 4, 6, 8,
10, 12, 14, 16, 18, 20, 22, 24, 206, 28, 30, 32, 34, 36, 38, 40, 42, 44, 46, 48 and 50).
FIGs. 3A through 3D show the percent sequence identity and the divergence values
for each pair of amino acids sequences of YEPO6 polypeptides displayed in FIG. 2A-
2H. Percent similarity scores are shown in bold, while the percent divergence
scores are shown In italics.

FIG. 4 shows the phylogenetic tree for all NAC proteins. ZmYEPG and all the
other YEPOG polypeptides disclosed herein are clustered in clade 1 (development
clade).

FIGs. 5A —5C show the yield analysis of maize lines transformed with
PHP52729. FIG. 5A shows the yield analysis at six normal nitrogen locations. FIG.
5B shows the yield analysis at three low nitrogen locations. FIG. 5C shows the yield
analysis across locations for the low nitrogen locations, normal nitrogen locations,
and all locations.

FIGs. 6A-0E show the yield analysis of maize lines transformed with
PHP52729 for a second consecutive year. FIGs. 6A and 6B show the yield analysis
at eight normal nitrogen locations, for tester 1 and tester 2, respectively. FIGs. 6C
and 6D show the yield analysis at three low nitrogen locations, for tester 1 and
tester 2, respectively. FIG. 6E shows the yield analysis across locations for the

normal nitrogen locations, for tester 1 and tester 2.
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FIG. 7 shows the results of a senescence assay done In field pots (as
explained in Example 8), for different events comprising PHP52729.

FIGs. 8A — 8C show the staygreen analysis of maize lines transformed with
PHP52729 that were grown in the field. FIG. 8A shows the staygreen analysis for
tester 1, under normal nitrogen and low nitrogen conditions across all locations.
FIG. 8B shows the staygreen analysis for tester 2, under normal nitrogen and low
nitrogen conditions and across all locations. FIG. 8C shows the multitester
staygreen analysis, cumulative for both the testers, tester 1 and tester 2, under
normal nitrogen and low nitrogen conditions and across locations.

FIG. 9 shows the expression of ZmYEPG6 in leaves of maize plants from
different stages of maturity (10DAP — 39 DAP).

SEQ ID NO:1 is the CDS sequence of the Zea mays YEP6 (ZmYEPG6 ) gene,
encoding a YEPG polypeptide from Zea mays.

SEQ ID NO:2 corresponds to the amino acid sequence of Zea mays YEPG6
polypeptide (ZmYEPG6) encoded by SEQ ID NO:1.

Table 1 presents SEQ ID NOs for the CDS sequences of other YEP6 family
members from Zea mays. The SEQ ID NOs for the corresponding amino acid

sequences encoded by the cDNAs are also presented.
TABLE 1

CDS sequences Encoding Maize YEP6 Polypeptides

Plant Clone Designation SEQ ID NO: | SEQ ID NO:
(Nucleotide) | (Amino Acid)

corn ZmYEPG-1 3 4

Corn ZmYEPG-2 5 &

Ccorn ZmYEPG-3 / 3

Corn ZmYEPo6-4 9 10

corn ZMYEPG-5 11 12

Corn ZMmYEPG-6 13 14

Corn ZmYEPG-7 15 16
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Corn ZMmYEPG-8 17 18
Corn Z/MYEPG-9 19 20
Corn ZmMYEPG-10 21 22
Corn ZMmYEPG-11 23 24
Corn ZMYEPG-12 29 20
Corn ZMYEPG-13 27 28
Corn ZMmYEPG-14 29 30
Corn ZMYEPG-15 31 32
Corn ZMYEPG-16 33 34
Corn ZmMYEPG-17 35 36
Corn ZMYEPG-18 37 38
Corn ZmYEPG-19 39 40
Corn ZMmYEPG-20 41 42
Corn ZMmYEPG-21 43 44
Corn ZMYEPG-22 45 46
Corn ZMYEPG-23 47 438
Corn ZmYEPG-24 49 50

*The “Full-Insert Sequence” ("FIS”) is the sequence of the entire cDNA insert.

SEQ ID NO:51 Is the sequence of the forward primer for one of the markers
flanking the locus encoding ZmYEPO6 polypeptide, as described in Example 1
5 (BNR_29F).
SEQ ID NO:52 is the sequence of the reverse primer for one of the markers
flanking the locus encoding ZmYEPO polypeptide, as described in Example 1
(BNR_29R).
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SEQ ID NO:53 is the sequence of the forward primer for one of the markers
flanking the locus encoding ZmYEPO polypeptide, as described in Example 1
(BNR_72F).

SEQ ID NO:54 is the sequence of the reverse primer for one of the markers
flanking the locus encoding ZmYEPG, as described in Example 1 (SNR_72R).

SEQ ID NO:55 is the sequence of the fragment of ZmYEP6 nucleotide
sequence that was used in the RNAI construct (FIG. 1) to suppress ZmYEPOG gene
expression.

SEQ ID NO:56 is the consensus sequence obtained by aligning the maize
YEPG polypeptides from clade 1 (FIG. 4) shown in FIGs. 2A-2J (SEQ ID NOs:2, 4,
0, 8, 10, 12, 14, 16, 18, 20, 22, 24, 26, 28, 30, 32, 34, 36, 38, 40, 42, 44, 46, 48 and
50) .

Table 2 lists the CDS sequences of YEPG polypeptides from Rice and
sSorghum (SEQ ID NOs:57-98)

TABLE 2
YEPOG Polypeptides from Rice and Sorghum

Plant YEP® polypeptide SEQ ID NO:

(Amino Acid)
Rice LOC 0Os12g03050.1 57
Rice LOC 0s12g41680.1 58
Rice LOC_ 0s09g32260.1 50
Rice LOC 0Os08g40030.1 650
Rice LOC 0Os08g10080.1 51
Rice LOC 0Os04g38720.1 69
Rice LOC 0Os03g42630.1 53
Rice LOC 0s03g21030.1 a4
Rice LOC 0s029g36880.1 65
Rice LOC 0Os11g03370.1 66
Rice LOC 0Os11g04470.1 67
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Rice LOC 0Os12g04230.1

68

Rice LOC Os01g01470.1 589
Rice LOC 0Os01929840.1 70
Rice LOC_ 0Os02g06950.1 71
Rice LOC 0Os00g46270.1 29
Rice LOC 0s09g024560.1 79
Rice LOC Os01g01470.1 24
Sorghum Sb01g036590.1 75
Sorghum Sb01g043270.1 [4¢
Sorghum Sb049g023990.1 77
Sorghum Sb06g019010.1 78
Sorghum Sb05g001590.1 79
Sorghum Sb02g023960.1 80
Sorghum Sb005g024550.1 81
Sorghum Sb03g008470.1 82
Sorghum Sb03g008860.1 83
Sorghum Sb079g027650.1 34
Sorghum Sb02g028870.1 35
Sorghum Sb08g006330.1 86
Sorghum Sb02g024530.1 37
Sorghum Sb079g021200.1 38
Sorghum Sb03g010130.1 89
Sorghum Sb02g032220.1 90

12
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Sorghum Sb02g032230.1 01
Sorghum Sb10g027100.1 02
Sorghum Sb02g029460.1 93
Sorghum Sb07g005610.1 94
Sorghum Sb06g028800.1 95
Sorghum Sb04g36640.1 06
Sorghum Sb04g026440.1 97
Sorghum Sb01g014310.1 98

The sequence descriptions and Sequence Listing attached hereto comply
with the rules governing nucleotide and/or amino acid sequence disclosures In
patent applications as set forth in 37 C.F.R. §1.821-1.825.

The Sequence Listing contains the one letter code for nucleotide sequence
characters and the three letter codes for amino acids as defined in conformity with
the IUPAC-IUBMB standards described in Nucleic Acids Res. 13:3021-3030 (1985)
and in the Biochemical J. 219 (No. 2):345-373 (19384 ) which are herein incorporated
by reference. The symbols and format used for nucleotide and amino acid
sequence data comply with the rules set forth in 37 C.F.R. §1.822.

DETAILED DESCRIPTION

The disclosure of each reference set forth herein is hereby incorporated by
reference in its entirety.

As used herein and in the appended claims, the singular forms "a", "an", and
"the" include plural reference unless the context clearly dictates otherwise. Thus,
for example, reference to "a plant” includes a plurality of such plants, reference to "a
cell” includes one or more cells and equivalents thereof known to those skilled in the
art, and so forth.

As used herein:

The term "ZmYEPOG gene” refers herein to the gene that encodes for a

Z/MYEPG polypeptide. A ZmYEPG DNA sequence is given herein in SEQ ID NO:1.
13
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The term "ZmYEPOG polypeptide” refers herein to a Zea mays polypeptide that is
represented by the amino acid sequence SEQ ID NO:2, or a polypeptide with at
least 80% sequence identity to SEQ ID NO:2.

The disclosure also encompasses other Zea mays homologues of ZmYEPG
(see Table 1) that are clustered with it in clade 1 in the phylogenetic tree shown In
FIG. 4.

The term "YEPG polypeptide” refers herein to the polypeptide given in SEQ
ID NO:2 and the homologs clustered with SEQ ID NO:2 in clade 1 (FIG. 4 and
Tables 1 and 2). The term "YEPO polypeptide” refers herein to the ZmYEPG
polypeptide and its homologs or orthologs from maize or other plant species. The
terms OsYEPOG, SbYEPG6 and GmYEPO© refer respectively to YEP6 homologs from
Oryza sativa, Sorghum bicolor and Glycine max.

The term "YEPG polypeptide”, as referred to herein is a polypeptide
comprising an amino acid sequence with at least 80% sequence identity to SEQ 1D
NO:2, 4, 6, 8,10, 12, 14, 16, 18, 20, 22, 24, 26, 28, 30, 32, 34, 36, 38, 40, 42, 44,
46, 48, 50, 57-97 or 98.

YEPO polypeptides as referred to herein, belong to the NAC superfamily of
transcription factors.

NAC (Petunia NAM, Arabidopsis ATAF1/2 and CUC2) proteins belong to a
plant-specific transcription factor superfamily, whose members contain a conserved
sequence known as the DNA-binding NAC-domain in the N-terminal region and a
variable transcriptional regulatory C-terminal reg<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>