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GCUOIGIGGGAAGGAAGAGACAGATIGGITTTAGAGCTAGAAATAGCAAGITAAA 
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ktgcagg 
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A - RI 
GGACTGGGGTTGCTCCTGGGACACAAGCGACAGCGCGCGGG 

CCCAGGAGCAACCCCAGTCCGTTTTAGAGCTAGAAATAGCA 
B - R1 
TGCTATITCTAGCTCTAAAACACACAAGCGACAGCGCGCGGG 

GCCCCTGACGCCCAGTGACGGTTTTAGAGCTAGAAATAGCA 

Os1290157000 
C - R1 
GGGGGTGCCCCTGGGCGAGAACACAAGCGACAGCGCGCGGG 

TCTCGCCCAGGGGCACCCCCGTTTTAGAGCTAGAAATAGCA 

CTCGTAGTGGTOGTGGTAGTACACAAGCGACAGCGCGCGGG 

ACTACCACCACCACTACGAGGTTTTAGAGCTAGAAATAGCA 
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PLANTS WITH INCREASED SEED SIZE 

CROSS - REFERENCE TO RELATED 
APPLICATIONS 

[ 0001 ] This is a continuation application of U.S. Ser . No. 
15 / 548,398 filed Aug. 2 , 2017 , which is a National Phase 
application claiming priority to PCT / GB2016 / 050245 , filed 
Feb. 3 , 2016 , which claims priority to PCT / CN2015 / 
072143 , filed Feb. 3 , 2015 , all of which are herein incorpo 
rated by reference in their entirety . 

FIELD OF THE INVENTION 

[ 0002 ] The invention relates to transgenic plants with 
improved growth and yield - related traits , in particular 
increased seed size . Also within the scope of the invention 
are related methods , uses , isolated nucleic acids and vector 
constructs . 

INTRODUCTION 

[ 0003 ] The ever - increasing world population and the 
dwindling supply of arable land available for agriculture 
fuels research towards increasing the efficiency of agricul 
ture and providing food security . Conventional means for 
crop and horticultural improvements utilise selective breed 
ing techniques to identify plants having desirable character 
istics . However , such selective breeding techniques have 
several drawbacks , namely that these techniques are typi 
cally labour intensive and result in plants that often contain 
heterogeneous genetic components that may not always 
result in the desirable trait being passed on from parent 
plants . Advances in molecular biology have allowed man 
kind to modify the germplasm of animals and plants . 
Genetic engineering of plants entails the isolation and 
manipulation of genetic material ( typically in the form of 
DNA or RNA ) and the subsequent introduction of that 
genetic material into a plant . Such technology has the 
capacity to deliver crops or plants having various improved 
economic , agronomic or horticultural traits , including 
increased yield . There are a number of methods that can be 
used , for example genome editing ( using CRISPR or 
TALEN ) or mutagenesis . 
[ 0004 ] A trait of particular economic interest is increased 
seed size . Seed size is an important agronomic trait which 
increased crop yield , and is also a key ecological trait that 
influences many aspects of a species ' regeneration strategy , 
such as seedling survival rates and seed dispersal syndrome 
( Harper et al . , 1970 ; Westoby et al . , 2002 ; Moles et al . , 2005 ; 
Fan et al . , 2006 ; Orsi and Tanksley , 2009 ; Gegas et al . , 
2010 ) . Although the size of seeds is one of the most 
important agronomic traits in plants , the genetic and 
molecular mechanisms that set the final size of seeds are 
almost unknown . In higher plants , seed development starts 
with a double fertilization process , in which one of the two 
haploid pollen nuclei fuses with the haploid egg cell to 
produce the diploid embryo , while the other sperm nucleus 
fuses with the diploid central cell to form the triploid 
endosperm ( Lopes and Larkins , 1993 ) . The integuments 
surrounding the ovule are maternal tissues and form the seed 
coat after fertilization . Therefore , the size of the seed is the 
result of the growth of the embryo , the endosperm and the 
maternal tissues . However , the genetic and molecular 
mechanisms setting the limits of seed growth are almost 
unknown in plants . 

[ 0005 ] Several factors that function maternally to regulate 
seed size have been identified in Arabidopsis . For example , 
TRANSPARENT TESTA GLABRA 2 ( TTG2 ) influences 
seed growth by increasing cell elongation in the maternal 
integuments ( Garcia et al . , 2005 ; Ohto et al . , 2009 ) , while 
APETALA2 ( AP2 ) may control seed growth by limiting cell 
elongation in the maternal integuments ( Jofuku et al . , 2005 ; 
Ohto et al . , 2005 ; Ohto et al . , 2009 ) . By contrast , AUXIN 
RESPONSE FACTOR 2 ( ARF2 ) acts maternally to control 
seed growth by restricting cell proliferation ( Schruff et al . , 
2006 ) . Similarly , the ubiquitin receptor DA1 acts synergis 
tically with the E3 ubiquitin ligases DA2 and EOD1 / BB to 
control seed size by limiting cell proliferation in the mater 
nal integuments ( Li et al . , 2008 ; Xia et al . , 2013 ) . Mutations 
in the suppressor of da1-1 ( SOD2 ) , which encodes the 
ubiquitin - specific protease ( UBP15 ) , suppress the large seed 
phenotype of dal - 1 ( Du et al . , 2014 ) . DA1 physically 
associates with UBP15 / SOD2 and modulates the stability of 
UBP15 . These studies show that the ubiquitin pathway plays 
an important part in the maternal control of seed size . 
KLU / CYTOCHROME P450 78A5 ( CYP78A5 ) regulates 
seed size by increasing cell proliferation in the maternal 
integuments of ovules ( Adamski et al . , 2009 ) . KLU has also 
been suggested to generate mobile plant - growth substances 
that promote cell proliferation ( Anastasiou et al . , 2007 ; 
Adamski et al . , 2009 ) . By contrast , overexpression of 
CYP78A6 / EOD3 increases both cell proliferation and cell 
elongation in the integuments , resulting in large seeds ( Fang 
et al . , 2012 ) . Seed size is also determined by zygotic tissues . 
Several factors have been described to influence seed size 
via the zygotic tissues in Arabidopsis , including HAIKU1 
( IKU1 ) , IKU2 , MINISEED3 ( MINI3 ) and SHORT HYPO 
COTYL UNDER BLUE1 ( SHB1 ) ( Garcia et al . , 2003 ; Luo 
et al . , 2005 ; Zhou et al . , 2009 ; Wang et al . , 2010 ; Kang et al . , 
2013 ) . iku and mini3 mutants form small seeds due to 
precocious cellularization of the endosperm ( Garcia et al . , 
2003 ; Luo et al . , 2005 ; Wang et al . , 2010 ) . SHB1 associates 
with MINI3 and IKU2 promoters and regulates expression 
of MINI3 and IKU2 ( Zhou et al . , 2009 ; Kang et al . , 2013 ) . 
ABA INSENSITIVE5 ( AB15 ) has been recently described 
to repress the expression of SHB1 ( Cheng et al . , 2014 ) , and 
MINI3 has been reported to activate expression of the 
cytokinin oxidase ( CKX2 ) ( Li et al . , 2013 ) , suggesting the 
roles of phytohormones in regulating endosperm growth . In 
addition , the endosperm growth is influenced by parent 
of - origin effects ( Scott et al . , 1998 ; Xiao et al . , 2006 ) . 
[ 0006 ] The invention is aimed at providing plants with 
improved yield traits that are beneficial to agriculture . 

SUMMARY OF THE INVENTION 

[ 0007 ] In a first aspect , the invention relates to a plant 
generated that does not produce a functional NGAL2 poly 
peptide or does not produce functional NGAL2 and NGAL3 
polypeptides . 
[ 0008 ] In another aspect , the invention relates to a method 
for altering a plant phenotype comprising reducing or abol 
ishing the expression of a nucleic acid sequence encoding a 
NGAL2 polypeptide or reducing or abolishing the activity of 
a NGAL2 or reducing or abolishing the expression of a 
nucleic acid sequences encoding NGAL2 and NGAL3 poly 
peptides or reducing or abolishing the activity of a NGAL2 
and NGAL3 polypeptide relative to a control plant . 
[ 0009 ] In another aspect , the invention relates to a method 
for making a plant with an altered phenotype comprising 
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reducing or abolishing the expression of a nucleic acid 
sequence encoding a NGAL2 polypeptide or reducing or 
abolishing the activity of a NGAL2 or reducing or abolish 
ing the expression of a nucleic acid sequences encoding 
NGAL2 and NGAL3 polypeptides or reducing or abolishing 
the activity of a NGAL2 and NGAL3 polypeptide relative to 
a control plant . 
[ 0010 ] In another aspect , the invention relates to a plant 
obtained or obtainable any method described above . 
[ 0011 ] In another aspect , the invention relates to an iso 
lated nucleic acid comprising a sequence comprising or 
consisting of SEQ ID NO : 1 or 2 or a functional variant or 
homologue thereof . 
[ 0012 ] In another aspect , the invention relates to a vector 
comprising an isolated nucleic acid described above . 
[ 0013 ] In another aspect , the invention relates to a silenc 
ing nucleic acid construct targeting sequence comprising or 
consisting of 
[ 0014 ] 1 , 2 or 3 or a functional variant , part or homologue 
thereof . 

FIGURES 

[ 0015 ] The invention is further described in the following 
non - limiting figures . 
[ 0016 ] FIG . 1. Isolation of a suppressor of dal - 1 ( sod7-1 ) . 
[ 0017 ] ( A ) Seeds from wild - type , dal - 1 and sod7-1D 
dal - 1 plants ( from left to right ) . ( B ) Mature embryos of the 
wild type , dal - 1 and sod7-1D da1-1 ( from left to right ) . ( C ) 
Flowers from wild - type , dal - 1 and sod7-1D dal - 1 plants 
( from left to right ) . ( D ) 30 - day - old plants of the wild type , 
dal - 1 and sod7-1D da1-1 ( from left to right ) . ( E ) Projective 
area of wild - type , da1-1 and sod7-1D dal - 1 seeds . ( F ) 
Weight of wild - type , dal - 1 and sod7-1D dal - 1 seeds . ( G ) 
Cotyledon area of 10 - d - old wild - type , dal - 1 and sod7-1D 
dal - 1 seedlings . Values ( E - G ) are given as mean + SD rela 
tive to the respective wild - type values , set at 100 % . ** 
P < 0.01 compared with dal - 1 ( Student's t - test ) . Bars = 0.5 
mm in ( A ) , 0.2 mm in ( B ) , 1 mm in ( C ) and 5 cm in ( D ) . 
[ 0018 ] FIG . 2. Seed and organ size in the sod7-1D mutant . 
[ 0019 ] ( A and B ) Seeds of Col - 0 ( A ) and sod7-1D ( B ) . ( C 
and D ) Mature embryos of Col - 0 ( C ) and sod7-1D ( D ) . ( E 
and F ) 10 - day - old seedlings of Col - 0 ( E ) and sod7-1D ( F ) . 
( G ) Projective area of Col - 0 and sod7-1D seeds . ( H ) Weight 
of Col - 0 and sod7-1D seeds . ( I ) Cotyledon area of 10 - day 
old Col - 0 and sod7-1D seedlings . Values ( G - I ) are given as 
mean SD relative to the respective wild - type values , set at 
100 % . ** , P < 0.01 compared with the wild type ( Student's 
t - test ) . Bars = 0.5 mm in ( A ) and ( B ) , 0.2 mm in ( C ) and ( D ) , 
and 1 mm in ( E ) and ( F ) . 
[ 0020 ] FIG . 3. Cloning of the SOD7 gene . 
[ 0021 ] ( A ) Structure of the T - DNA insertion in the sod7 
1D mutant . ( B ) Expression levels of At3g11580 ( SOD7 ) and 
At3g11590 in dal - 1 and sod7-1D dal seedlings . 
[ 0022 ] ( C ) The SOD7 protein contains a B3 DNA binding 
domain ( second domain in lighter shading ) and a transcrip 
tional repression motif ( small light box in darker shading , 
marked with an arrow ) . ( D ) Projective area of Col - 0 , 35S : 
GFP - SOD7 # 3 and 35S : GFP - SOD7 # 5 seeds . ( E ) Cotyledon 
area of 10 - day - old Col - 0 , 35S : GFP - SOD7 # 3 and 35S : GFP 
SOD7 # 5 seedlings . ( F ) Expression levels of SOD7 in Col - 0 , 
35S : GFP - SOD7 # 3 and 35S : GFP - SOD7 # 5 seedlings . Values 
( D - F ) are given as mean + SD relative to the respective 
wild - type values , set at 100 % . ** , P < 0.01 compared with the 
wild type ( Student's t - test ) . 

[ 0023 ] FIG . 4. Expression pattern and subcellular local 
ization of SOD7 . 
[ 0024 ] ( A - K ) SOD7 expression activity was monitored by 
pSOD7 : GUS transgene expression . Histochemical analysis 
of GUS activity in the developing leaves ( A , B and C ) , the 
developing sepals ( D , E ) , the developing petals ( F , G ) , the 
developing stamens ( H , I ) , and the developing carpels ( J , K ) . 
( L ) GFP florescence of SOD7 - GFP in a young ovule of 
PSOD7 : SOD7 - GFP transgenic plants . ( M - O ) GFP fluores 
cence of SOD7 - GFP ( M ) , DAPI staining ( N ) , and merged 
( 0 ) images are shown . Epidermal cells in PSOD7 : SOD7 
GFP leaves were used to observe GFP signal . ( P - R ) GFP 
fluorescence of GFP - SOD7 ( P ) , DAPI staining ( Q ) , and 
merged ( R ) images are shown . Epidermal cells in 35S : GFP 
SOD7 leaves were used to observe GFP signal . Bars = 100 
um in ( A - K ) , 10 um in ( L ) , and 2 um in ( M - R ) . 
[ 0025 ] FIG . 5. SOD7 acts redundantly with NGAL3 to 
control seed size . 
[ 0026 ] ( A ) The SOD7 gene structure . The start codon 
( ATG ) and the stop codon ( TGA ) are shown . Closed boxes 
indicate the coding sequence , and the line between boxes 
indicates intron . The T - DNA insertion site ( sod7 - kol ) in the 
SOD7 gene was indicated . 
[ 0027 ] ( B ) The NGAL3 gene structure . The start codon 
( ATG ) and the stop codon ( TGA ) are shown . Closed boxes 
indicate the coding sequence , and the line between boxes 
indicates intron . The T - DNA insertion site ( ngal3 - kol ) in the 
NGAL3 gene was indicated . ( C ) Seeds from Col - 0 , sod7 
kol , ngal3 - kol and sod7 - kol ngal3 - kol plants ( from left to 
right ) . ( D ) Mature embryos of Col - 0 , sod7 - kol , ngal3 - kol 
and sod7 - kol ngal3 - kol ( from left to right ) . ( E ) 25 - day - old 
plants of Col - 0 , sod7 - kol , ngal3 - kol and sod7 - kol ngal3 
kol ( from left to right ) . ( F ) Flowers of Col - 0 , sod7 - kol , 
ngal3 - kol and sod7 - kol ngal3 - kol ( from left to right ) . ( G ) 
Projective area of Col - 0 , sod7 - ko1 , ngal3 - kol and sod7 - ko1 
ngal3 - kol seeds . ( H ) Weight of Col - 0 , sod7 - kol , ngal3 - kol 
and sod7 - kol ngal3 - kol seeds . ( 1 ) Cotyledon area of Col - 0 , 
sod7 - kol , ngal3 - kol and sod7 - kol ngal3 - kol seedlings . 
Values ( G - I ) are given as mean + SD relative to the respective 
wild - type values , set at 100 % . ** , P < 0.01 compared with the 
wild type ( Col - 0 ) ( Student's t - test ) . Bars = 0.5 mm in ( C ) , 0.2 
mm in ( D ) , 5 cm in ( E ) , and 1 mm in ( F ) . 
[ 0028 ] FIG . 6. SOD7 acts maternally to determine seed 
size . 
[ 0029 ] ( A ) Projective area of Col - OxCol - 0 ( C / C ) F1 , Col 
Oxsod7 - kol ngal3 - kol ( C / d ) F1 , sod7 - kol ngal3 - kolxCol - 0 
( d / C ) F1 and sod7 - kol ngal3 - kolxsod7 - kol ngal3 - kol ( d / d ) 
F1 seeds . Values are given as mean + SD relative to the 
respective wild - type values , set at 100 % . ( B ) Projective area 
of Col - OxCol - 0 ( C / C ) F2 , Col - Oxsod7 - kol ngal3 - kol ( C / d ) 
F2 , sod7 - kol ngal3 - kolxCol - 0 ( d / C ) F2 and sod7 - kol 
ngal3 - kolxsod7 - kol ngal3 - kol ( d / d ) F2 seeds . Values are 
given as mean : SD relative to the respective wild - type 
values , set at 100 % . ( C and D ) Mature ovules of Col - 0 ( C ) 
and sod7 - kol ngal3 - ko1 ( D ) . ( E ) Outer integument length of 
mature Col - 0 ( lighter bar to the left ) and sod7 - kol ngal3 - kol 
( darker bar to the right ) ovules . Values are given as 
mean : SD . ( F ) The number of cells in the outer integuments 
of Col - 0 and sod7 - kol ngal3 - kol at 0 , 6 and 8 DAP . Values 
are given as mean : SD . ( F ) The length of cells in the outer 
integuments of Col - 0 and sod7 - kol ngal3 - kol at 0 , 6 and 8 
DAP . Values are given as mean : SD . ** , P < 0.01 compared 
with the wild type ( Col - 0 ) ( Student's t - test ) . Bars = 50 um in 
( C ) and ( D ) . 
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Bra014415 , Bra003482 , Bra007646 , GmLoc100781489 , 
GRMZM2G024948_T01 , os0200683500 , HvMLOC_ 
66387 , osO4g0581400 , GRMZM2G102059_T01 , 
os1080537100 , GRMZM2G142999_T01 , 
GRMZM2G125095_T01 , os03g0120900 , 
GRMZM2G098443_T01 , GRMZM2G082227_T01 , 
Os11g0156000 , GRMZM2G328742_T01 , 
GmLoc100802734 GmLoc100795470 , GmLoc100818164 , 
Bra017262 , At2g36080 / NGALI , Bra005301 , At3g11580 / 
SOD7 , BraLOC103849927 , Bra034828 , At5g06250 / 
NGAL3 , Bra005886 , GmLoc102660503 , HVMLOC_38822 , 
os0190693400 , HvMLOC44012 , HvMLOC_7940 HVM 
LOC_75135 , TRAECDM81004 , HvMLOC_56567 , 
TRAES3BF098300010CFD21 HvMLOC_63261 , 
TRAES3BF062700040CFD21 , 
TRAES3BF062600010CFD21 , Bra038346 , GmLoc732601 , 
GmLoc100789009 , GmLoc100776987 , GmLoc100801107 . 
Conserved B3 domain and repressor motif are boxed . 
[ 0041 ] FIG . 14 : Genome editing experiments to knock out 
rice genes Osl1g01560000 and Os12g0157000 in rice . 
ORNA stands for guide RNA , target site linked with gRNA 
scaffold will recruit CAS9 enzyme to target site in the 
genome and cause gene - editing . 

DETAILED DESCRIPTION 
now 

[ 0030 ] FIG . 7. klu - 4 is epistatic to sod7 - kol ngal3 - kol 
with respect to seed size . 
[ 0031 ] ( A ) Seed area of Col - 0 , klu - 4 , sod7 - kol ngal3 - ko1 
and klu - 4 sod7 - kol ngal3 - kol ( from left to right ) . Values are 
given as mean + SD relative to the respective wild - type 
values , set at 100 % . ( B ) Seed weight of Col - 0 , klu - 4 , 
sod7 - kol ngal3 - kol and klu - 4 sod7 - kol ngal3 - kol ( from 
left to right ) . Values are given as mean : SD relative to the 
respective wild - type values , set at 100 % . ( C ) The outer 
integument length of Col - 0 , klu - 4 , sod7 - kol ngal3 - kol and 
klu - 4 sod7 - kol ngal3 - kol ( from left to right ) . ngal3 - kol at 
O and 8 DAP . Values are given as mean + SD . ( D ) The number 
of cells in the outer integuments of Col - 0 , klu - 4 , sod7 - ko1 
ngal3 - kol and klu - 4 sod7 - kol ngal3 - kol ( from left to right ) 
at 0 and 8 DAP . Values are given as mean + SD . ** , P < 0.01 
compared with their respective controls ( Student's t - test ) . 
[ 0032 ] FIG . 8. SOD7 directly binds to the promoter of 
KLU and represses the expression of KLU . 
[ 0033 ] ( A ) Expression dynamics of SOD7 and KLU in 
PERN - SOD7 transgenic plants treated with ß - estradiol for 0 , 
4 and 8 hours . Means were calculated from three biological 
samples . Values are given as mean + SD . ** , P < 0.01 , com 
pared with the expression level of KLU and SOD7 at 0 hour , 
respectively ( Student's t - test ) . ( B ) A 2 - kb promoter region of 
KLU upstream of its ATG codon contains a CACTTG 
sequence . PF1 and PF2 represent PCR fragments used for 
ChIP - quantitative PCR analysis . A and A - m indicate the 
wild - type probe and the mutated probe used in the EMSA 
essay , respectively . ( C ) ChIP - qPCR analysis shows that 
SOD7 binds to the promoter fragment PF1 of KLU . Chro 
matin from 35S : GFP and 35S : GFP - SOD7 transgenic plants 
was immunoprecipitated by anti - GFP , and the enrichment of 
the fragments was determined by quantitative real - time 
PCR . The ACTIN7 promoter was used as a negative control . 
The fold enrichment was normalized to the ACTIN7 ampli 
con , set at 1. Means were calculated from three biological 
samples . Values are given as mean + SD . ** , P < 0.01 , com 
pared with 35S : GFP transgenic plants ( Student's t - test ) . ( D ) 
Direct interaction between SOD7 and the KLU promoter 
determined by EMSA . The biotin - labeled probe A and 
MBP - SOD7 formed the DNA - protein complex , but the 
mutated probe A - m and MBP - SOD7 did not form the 
DNA - protein complex . The retarded DNA - protein complex 
was reduced by competition using the unlabeled probe A. 
[ 0034 ] FIG . 9. The organ size phenotype of 35S : GFP 
SOD7 transgenic plants . 
[ 0035 ] Overexpression of SOD7 results in small plants 
compared with the wild type . Bar = 5 cm . 
[ 0036 ] FIG . 10. Phylogenetic tree of the RAV family 
members in Arabidopsis . 
[ 0037 ] FIG . 11. SOD7 acts redundantly with NGAL3 to 
influence organ size . 
[ 0038 ] Petal area of Col - 0 , sod7 - kol , ngal3 - kol and sod7 
kol ngal3 - kol . ( B ) The seventh leaf area of Col - 0 , sod7 
kol , ngal3 - kol and sod7 - kol ngal3 - kol . Values ( A and B ) 
are given as mean : SD relative to the respective wild - type 
values , set at 100 % . ** , P < 0.01 and * , P < 0.05 compared 
with the wild type ( Col - 0 ) . 
[ 0039 ] FIG . 12 : Conserved domains in NGAL2 , NGAL3 
and homologs . a ) B box motif . b ) Repressor motif 
[ 0040 ] FIG . 13 : Alignment of sequences . The following 
sequences shown ( from top to bottom ) : 
RMZM2G053008 , HvMLOC_57250 , Os12g0157000 , 
GmLoc100778733 , Bra004501 , Bra000434 , Bra040478 , 

[ 0042 ] The present invention will be further 
described . In the following passages , different aspects of the 
invention are defined in more detail . Each aspect so defined 
may be combined with any other aspect or aspects unless 
clearly indicated to the contrary . In particular , any feature 
indicated as being preferred or advantageous may be com 
bined with any other feature or features indicated as being 
preferred or advantageous . 
[ 0043 ] The practice of the present invention will employ , 
unless otherwise indicated , conventional techniques of 
botany , microbiology , tissue culture , molecular biology , 
chemistry , biochemistry and recombinant DNA technology , 
bioinformatics which are within the skill of the art . Such 
techniques are explained fully in the literature . 
[ 0044 ] As used here the words “ nucleic acid ” , “ nucleic 
acid sequence ” , “ nucleotide ” , “ nucleic acid molecule ” or 
" polynucleotide ” are intended to include DNA molecules 
( e.g. , cDNA or genomic DNA ) , RNA molecules ( e.g. , 
mRNA ) , naturally occurring , mutated , synthetic DNA or 
RNA molecules , and analogues of the DNA or RNA gen 
erated using nucleotide analogues . It can be single - stranded 
or double - stranded . Such nucleic acids or polynucleotides 
include , but are not limited to , coding sequences of struc 
tural genes , anti - sense sequences , and non - coding regulatory 
sequences that do not encode mRNAs or protein products . 
These terms also encompass a gene . The term “ gene ” or 
" gene sequence ” is used broadly to refer to a DNA nucleic 
acid associated with a biological function . Thus , genes may 
include introns and exons as in the genomic sequence , or 
may comprise only a coding sequence as in cDNAs , and / or 
may include cDNAs in combination with regulatory 
sequences . 
[ 0045 ] The terms “ peptide ” , “ polypeptide ” and “ protein ” 
are used interchangeably herein and refer to amino acids in 
a polymeric form of any length , linked together by peptide 
bonds . 
[ 0046 ] For the purposes of the invention , " transgenic " , 
“ transgene ” or “ recombinant ” means with regard to , for 
example , a nucleic acid sequence , an expression cassette , 

are 
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gene construct or a vector comprising the nucleic acid 
sequence or an organism transformed with the nucleic acid 
sequences , expression cassettes or vectors according to the 
invention , all those constructions brought about by recom 
binant methods in which either 
[ 0047 ] ( a ) the nucleic acid sequences encoding proteins 
useful in the methods of the invention , or 
[ 0048 ] ( b ) genetic control sequence ( s ) which is operably 
linked with the nucleic acid sequence according to the 
invention , for example a promoter , or 
[ 0049 ] ( c ) both ( a ) and ( b ) 
[ 0050 ] are not located in their natural genetic environment 
or have been modified by genetic intervention techniques , it 
being possible for the modification to take the form of , for 
example , a substitution , addition , deletion , inversion or 
insertion of one or more nucleotide residues . The natural 
genetic environment is understood as meaning the natural 
genomic or chromosomal locus in the original plant or the 
presence in a genomic library . In the case of a genomic 
library , the natural genetic environment of the nucleic acid 
sequence is preferably retained , at least in part . The envi 
ronment flanks the nucleic acid sequence at least on one side 
and has sequence length of at least 50 bp , preferably at 
least 500 bp , especially preferably at least 1000 bp , most 
preferably at least 5000 bp . A naturally occurring expression 
cassette -for example the naturally occurring combination 
of the natural promoter of the nucleic acid sequences with 
the corresponding nucleic acid sequence encoding a poly 
peptide useful in the methods of the present invention , as 
defined above becomes a transgenic expression cassette 
when this expression cassette is modified by non - natural , 
synthetic ( “ artificial ” ) methods such as , for example , muta 
genic treatment . Suitable methods are described , for 
example , in U.S. Pat . No. 5,565,350 or WO 00/15815 both 
incorporated by reference . 
[ 0051 ] In certain embodiments , a transgenic plant for the 
purposes of the invention is thus understood as meaning , as 
above , that the nucleic acids used in the method of the 
invention are not at their natural locus in the genome of said 
plant , it being possible for the nucleic acids to be expressed 
homologously or heterologously . Thus , the plant can express 
a silencing construct transgene . However , as mentioned , in 
certain embodiments , transgenic also means that , while the 
nucleic acids according to the different embodiments of the 
invention are at their natural position in the genome of a 
plant , the sequence has been modified with regard to the 
natural sequence , and / or that the regulatory sequences of the 
natural sequences have been modified , for example by 
mutagenesis . 
[ 0052 ] Transgenic is preferably understood as meaning the 
expression of the nucleic acids according to the invention at 
an unnatural locus in the genome , i.e. homologous or , 
preferably , heterologous expression of the nucleic acids 
takes place . According to the invention , the transgene is 
stably integrated into the plant and the plant is preferably 
homozygous for the transgene . 
[ 0053 ] The various aspects of the invention use genetic 
engineering methods . Thus , the plants have been generated 
using genetic engineering methods , for example transgene 
expression , mutagenesis , gene targeting , gene silencing or 
genome editing as detailed below . Thus , the various aspects 
of the invention can involve recombinant DNA technology . 
The plants of the invention are thus mutant plants which 
have been genetically engineered , that is manipulated by 

human intervention . The plants of the various aspects of the 
invention do not relate to natural variants which have not 
been manipulated by genetic engineering methods . The 
plant may be a transgenic plant in some embodiments , for 
example a plant which comprises a nucleic acid construct 
expressing a silencing construct . 
[ 0054 ] In preferred embodiments exclude embodiments 
that are solely based on generating plants by traditional 
breeding methods . 
[ 0055 ] The inventor has identified a B3 domain transcrip 
tional repressor termed AtNGAL2 , encoded by the suppres 
sor of Atdal - 1 ( AtSOD7 ) , which acts maternally to control 
seed size by restricting cell proliferation in the integuments 
of ovules and developing seeds . 
[ 0056 ] The inventor previously identified the ubiquitin 
receptor DA1 as a negative regulator of seed size in Arabi 
dopsis ( Li et al . , 2008 ) . The da1-1 mutant formed large seeds 
due to increased cell proliferation in the maternal integu 
ments ( Li et al . , 2008 ; Xia et al . , 2013 ) . To identify novel 
components in the DA1 pathway or other seed size regula 
tors , the inventor initiated a T - DNA activation tagging 
screen for modifiers of dal - 1 ( Fang et al . , 2012 ) . A dominant 
suppressor of dal - 1 ( sod7-1D ) was isolated from seeds 
produced from approximate 16,000 T1 plants ( FIG . 1A ) . 
Seeds of the sod7-1D da1-1 double mutant were signifi 
cantly smaller and lighter than dal - 1 seeds ( FIGS . 1A , E and 
F ) . The results show that the sod7-1D mutation suppressed 
the seed and organ size phenotypes of dal - 1 . The SOD7 
gene was isolated and found to encode a NGATHA like 
protein ( NGAL 2 ) containing a B3 DNA - binding domain and 
a transcriptional repression motif ( FIG . 3C ) ( Alvarez et al . , 
2009 ; Ikeda and Ohme - Takagi , 2009 ; Trigueros et al . , 2009 ) . 
SOD7 belongs to the RAV gene family that consists of 13 
members in Arabidopsis ( FIG . 10 ) ( Swaminathan et al . , 
2008 ) . Several members of the RAV family contain the 
putative transcriptional repression motifs , including NGAI , 
NGA2 , NGA3 , NGA4 , NGALI , NGAL2 / SOD7 and 
NGAL3 ( FIG . 10 ) ( Ikeda and Ohme - Takagi , 2009 ) . The 
transcriptional repression motifs in NGAI , NGAL1 and 
NGAL2 / SOD7 have been known to possess the repressive 
activity ( Ikeda and Ohme - Takagi , 2009 ) , indicating that they 
are transcriptional repressors . SOD7 exhibits the highest 
similarity to Arabidopsis NGAL3 / DEVELOPMENT - RE 
LATED PCG TARGET IN THE APEX 4 ( DPA4 ) ( FIG . 10 ) , 
which has known roles in the regulation of leaf serrations 
( Engelhorn et al . , 2012 ) , but no previously identified func 
tion in seed size control . 
[ 0057 ] The inventor has shown that overexpression of 
AtSOD7 significantly decreases seed size of wild - type 
plants , while the disruption of AtSOD7 increases seed size . 
The inventors have shown that disruption of AtNGAL3 , a 
close homolog of AtSOD7 also increases seed size . More 
over , the simultaneous disruption of AtSOD7 and AtNGAL3 
further increases seed size in a synergistic manner . Genetic 
analyses carried out by the inventor indicate that AtSOD7 
acts in a common pathway with the seed size regulator 
ATKLU to control seed growth , but does so independently of 
ATDA1 . Further results show that AtSOD7 directly binds to 
the promoter of AtKLU in vitro and in vivo and represses 
expression of ATKLU . Therefore , the inventor's findings 
show that AtSOD7 ( aka AtNGAL2 ) is a target for seed size 
improvement in crops . The plants of the invention are 
characterised by increased organ size , for example increased 
seed size , and also increased petal size , increased embryo 
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size , for example . Increased seed size leads to an increase in 
seed yield and the plants of the invention are thus charac 
terised by increased seed yield . 
[ 0058 ] Thus , the invention relates to a plant wherein said 
plant does not produce a functional NGAL2 and / or NGAL3 
polypeptide . For example , the plant does not produce a full 
length transcript of a nucleic acid sequence encoding a 
NGAL2 and / or NGAL3 protein . In another embodiment , the 
plant produces a full length transcript of a nucleic acid 
sequence encoding a NGAL2 and / or NGAL3 , but the result 
ing protein is not functional . In a preferred embodiment , said 
plant does not produce a functional NGAL2 polypeptide and 
also does not produce a functional NGAL3 polypeptide . 
Such plants are double knock - out or knock - down mutants 
( loss of function mutants ) and methods according to the 
invention as described below relate to making such double 
mutants . 
[ 0059 ] The plants of the invention are mutant plants which 
have been genetically modified and are not naturally occur 
ring varieties . Thus , the plants have been generated using 
genetic engineering methods , for example mutagenesis , 
gene targeting , gene silencing or genome editing as detailed 
below . Thus , the various aspects of the invention can involve 
recombinant DNA technology . The plant may be a trans 
genic plant in some embodiments , for example a plant which 
comprises a transgene to silence gene expression of SOD7 
and / or NGAL3 . In other embodiments , the plant does not 
carry a transgene , but is a mutant plant wherein the endog 
enous nucleic acid sequence encoding a NGAL2 and / or 
NGAL3 polypeptide or the endogenous SOD7 and / or 
NGAL3 promoter sequence has been manipulated to either 
reduce or abolish expression of a nucleic acid sequence 
encoding a NGAL2 and / or NGAL3 polypeptide or reduce or 
abolish the activity of a NGAL2 and / or NGAL3 polypep 
tide . The plants of the various aspects of the invention do not 
relate to natural variants which have not been manipulated 
by genetic engineering methods . 
[ 0060 ] In one aspect , the invention relates to a plant 
generated by genetic engineering methods wherein the 
expression of a nucleic acid sequence encoding a NGAL2 
and / or NGAL3 polypeptide and / or the activity of a NGAL2 
and / or NGAL3 polypeptide is reduced or abolished relative 
to a control plant . In one embodiment , expression of a 
nucleic acid sequence encoding a NGAL2 polypeptide or the 
activity of a NGAL2 polypeptide is reduced or abolished . In 
another embodiment , expression of a nucleic acid sequence 
encoding a NGAL3 polypeptide or the activity of a NGAL3 
polypeptide is reduced or abolished . In a preferred embodi 
ment the presence of function of both proteins is affected , in 
other words , the plant is characterised in that expression of 
a nucleic acid sequence encoding a NGAL2 polypeptide or 
the activity of a NGAL2 polypeptide is reduced or abolished 
and also expression of a nucleic acid sequence encoding a 
NGAL3 polypeptide or the activity of a NGAL3 polypeptide 
is reduced or abolished in said plant . 
[ 0061 ] For example , said plant can have reduced or abol 
ished expression of a nucleic acid sequence encoding a 
NGAL2 polypeptide and reduced or abolished expression of 
a nucleic acid sequence encoding a NGAL3 polypeptide . In 
another embodiment , said plant can have reduced or abol 
ished activity of a NGAL2 polypeptide and reduced or 
abolished activity of a NGAL3 polypeptide . In another 
embodiment , said plant can have reduced or abolished 
expression of a nucleic acid sequence encoding a NGAL2 

polypeptide and reduced or abolished activity of a NGAL3 
polypeptide . In another embodiment , said plant can have 
reduced or abolished expression of a nucleic acid sequence 
encoding a NGAL3 polypeptide and reduced or abolished 
activity of a NGAL2 polypeptide . 
[ 0062 ] ANGAL2 or NGAL3 polypeptide as described in 
the various aspects of the invention has a characteristic 
domain structure as explained below . 
[ 0063 ] ANGAL2 OR NGLA3 polypeptide as described in 
the various aspects of the invention comprises a B3 DNA 
binding domain which has the structure shown in FIG . 12 . 
[ 0064 ] In embodiment , the domain is : 
SNNNNNNGGSGDDVACHFQRFDLHRLFIGWRGE 
( SEQ ID NO : 6 ) or a domain with at least 80 % , at least 95 % 
or at least 95 % sequence identity thereto . 
[ 0065 ] ANGAL2 OR NGAL3 polypeptide as described in 
the various aspects of the invention also comprises a tran 
scriptional repression motif shown in FIG . 12 . 
[ 0066 ] In one embodiment , the domain is : VRLFGVNLE 
( SEQ ID NO : 7 ) or a domain with at least 95 % sequence 
identity thereto . 
[ 0067 ] In one embodiment , the NGAL2 protein is 
AtNGAL2 , a functional variant , part or homologue thereof . 
AtNGAL2 is encoded by AtSOD7 . The term AtSOD7 refers 
to the wild type AtSOD7 nucleic acid sequence comprising 
or consisting of SEQ ID NO . 1 ( CDNA ) or SEQ ID NO 2 
( genomic DNA ) . The protein encoded by ATSOD7 is termed 
AtNGAL2 SEQ ID NO.3 . In one embodiment , said func 
tional homologue is not AtNGAL3 . 
[ 0068 ] In one embodiment , the NGAL3 protein is 
AtNGAL3 , a functional variant , part or homologue thereof . 
The term AtNGAL3 refers to the wild type AtNGAL3 
nucleic acid sequence comprising or consisting of SEQ ID 
NO . 4. The protein encoded by AtNGAL3 is termed 
AtNGAL3 SEQ ID NO.5 . 
[ 0069 ] The term “ functional ” refers to the biological func 
tion of the NGAL2 or NGAL3 , that is their function in 
controlling organ size , in particular seed size . The terms 
“ functional variant ” or “ functional part ” as used herein , for 
example with reference to SEQ ID NOs : 1 , 2 or 3 , or SEQ 
ID NOs : 4 or 5 refers to a variant gene or polypeptide 
sequence or part of the gene or polypeptide sequence which 
retains the biological function of the full non - variant SOD7 / 
NGAL2 or NGAL2 / NGAL3 sequence , that is regulation of 
seed size . Such sequences complement the Atsod7-1D 
mutant or Atngal3 mutant respectively . 
[ 0070 ] Thus , it is understood , as those skilled in the art 
will appreciate , that the aspects of the invention , encompass 
not only targeting a AtSOD7 and / or AtNGAL3 nucleic acid , 
for example a nucleic acid sequence comprising or consist 
ing of SEQ ID NO : 1 or SEQ ID NO : 2 , or SEQ ID NO : 4 
respectively or a polypeptide comprising or consisting of 
SEQ ID NO : 3 , or SEQ ID NO : 5 , or a promoter of a 
AtSOD7 and / or AtNGAL3 nucleic acid . The aspects of the 
invention encompass also functional variants of AtNGAL2 
or AtNGAL3 that do not affect the biological activity and 
function of the resulting protein . Alterations in a nucleic acid 
sequence which result in the production of a different amino 
acid at a given site that do however not affect the functional 
properties of the encoded polypeptide , are well known in the 
art . For example , a codon for the amino acid alanine , a 
hydrophobic amino acid , may be substituted by a codon 
encoding another less hydrophobic residue , such as glycine , 
or a more hydrophobic residue , such as valine , leucine , or 
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isoleucine . Similarly , changes which result in substitution of 
one negatively charged residue for another , such as aspartic 
acid for glutamic acid , or one positively charged residue for 
another , such as lysine for arginine , can also produce a 
functionally equivalent product . Each of the proposed modi 
fications is well within the routine skill in the art , as is 
determination of retention of biological activity of the 
encoded products . Also encompassed is a variant that is 
substantially identical , i.e. has only some sequence varia 
tions , for example in non - conserved residues , to the wild 
type sequences as shown herein and is biologically active . 
[ 0071 ] Generally , variants of a particular SOD7 / NGAL3 
nucleotide sequence or NGAL2 / NGAL3 polypeptide as 
described herein will have at least about 60 % , preferably at 
least about 75 % , 76 % , 77 % , 78 % , 79 % , 80 % , 81 % , 82 % , 
83 % , 84 % , 85 % , 86 % , 87 % , 88 % , 89 % , 90 % , 92 % , 94 % , 
95 % , 96 % , 97 % , 98 % or 99 % or more sequence identity to 
that particular non - variant nucleotide sequence , as deter 
mined by sequence alignment programs described elsewhere 
herein . 
[ 0072 ] Furthermore , the various the aspects of the inven 
tion encompass not only a AtSOD7 and / or AtNGAL3 
nucleic acid , for example a nucleic acid sequence compris 
ing or consisting of 
[ 0073 ] 1 or SEQ ID NO : 2 , or SEQ ID NO : 4 respectively 
or a polypeptide comprising or consisting of SEQ ID NO : 3 , 
or SED ID NO : 5 , or their functional variants but also 
homologues of AtSOD7 and / or AtNGAL3 in Arabidopsis or 
other plants . Also within the scope of the invention are 
functional variants of such homologues as defined above . 
[ 0074 ] The term homologue as used herein also designates 
an AtSOD7 and / or AtNGAL3 orthologue from other plant 
species . A homologue of AtNGAL2 or AtNGAL3 polypep 
tide respectively has , in increasing order of preference , at 
least 25 % , 26 % , 27 % , 28 % , 29 % , 30 % , 31 % , 32 % , 33 % , 
34 % , 35 % , 36 % , 37 % , 38 % , 39 % , 40 % , 41 % , 42 % , 43 % , 
44 % , 45 % , 46 % , 47 % , 48 % , 49 % , 50 % , 51 % , 52 % , 53 % , 
54 % , 55 % , 56 % , 57 % , 58 % , 59 % , 60 % , 61 % , 62 % , 63 % , 
64 % , 65 % , 66 % , 67 % , 68 % , 69 % , 70 % , 71 % , 72 % , 73 % , 
74 % , 75 % , 76 % , 77 % , 78 % , 79 % , 80 % , 81 % , 82 % , 83 % , 
84 % , 85 % , 86 % , 87 % , 88 % , 89 % , 90 % , 91 % , 92 % , 93 % , 
94 % , 95 % , 96 % , 97 % , 98 % , or at least 99 % overall 
sequence identity to the amino acid represented by SEQ ID 
NO : 3 or 5 respectively . Preferably , overall sequence iden 
tity is at least 70 % , 71 % , 72 % , 73 % , 74 % , 75 % , 76 % , 77 % , 
78 % , 79 % , 80 % , 81 % , 82 % , 83 % , 84 % , 85 % , 86 % , 87 % , 
88 % , 89 % , 90 % , 91 % , 92 % , 93 % , 94 % , 95 % , 96 % , 97 % , 
98 % , or 99 % , most preferably 90 % , 91 % , 92 % , 93 % , 94 % , 
95 % , 96 % , 97 % , 98 % , or at least 99 % . 
[ 0075 ] In another embodiment , the homologue of a 
ATSOD7 or AtNGAL3 nucleic acid sequence respectively 
has , in increasing order of preference , at least 25 % , 26 % , 
27 % , 28 % , 29 % , 30 % , 31 % , 32 % , 33 % , 34 % , 35 % , 36 % , 
37 % , 38 % , 39 % , 40 % , 41 % , 42 % , 43 % , 44 % , 45 % , 46 % , 
47 % , 48 % , 49 % , 50 % , 51 % , 52 % , 53 % , 54 % , 55 % , 56 % , 
57 % , 58 % , 59 % , 60 % , 61 % , 62 % , 63 % , 64 % , 65 % , 66 % , 
67 % , 68 % , 69 % , 70 % , 71 % , 72 % , 73 % , 74 % , 75 % , 76 % , 
77 % , 78 % , 79 % , 80 % , 81 % , 82 % , 83 % , 84 % , 85 % , 86 % , 
87 % , 88 % , 89 % , 90 % , 91 % , 92 % , 93 % , 94 % , 95 % , 96 % , 
97 % , 98 % , or at least 99 % overall sequence identity to the 
nucleic acid represented by SEQ ID NO : 1 or 2 or 4 
respectively . 
[ 0076 ] Preferably , overall sequence identity is at least 
70 % , 71 % , 72 % , 73 % , 74 % , 75 % , 76 % , 77 % , 78 % , 79 % , 

80 % , 81 % , 82 % , 83 % , 84 % , 85 % , 86 % , 87 % , 88 % , 89 % , 
90 % , 91 % , 92 % , 93 % , 94 % , 95 % , 96 % , 97 % , 98 % , or 99 % , 
most preferably 90 % , 91 % , 92 % , 93 % , 94 % , 95 % , 96 % , 
97 % , 98 % , or at least 99 % . The overall sequence identity is 
determined using a global alignment algorithm known in the 
art , such as the Needleman Wunsch algorithm in the pro 
gram GAP ( GCG Wisconsin Package , Accelrys ) . 
[ 0077 ] In a preferred embodiment , the NGAL2 or NGAL3 
homologue is from a plant that is not Arabidopsis . 
[ 0078 ] In one embodiment , an AtNGAL2 or a homologue 
thereof or AtNGAL3 or a homologue thereof comprises a B3 
domain having the sequence as defined above 
[ 0079 ] In one embodiment , an AtNGAL2 or a homologue 
thereof or AtNGAL3 or a homologue thereof comprises a 
transcriptional repression motif having the sequence as 
defined above 
[ 0080 ] Examples of homologues are shown in FIG . 13 and 
in SEQ ID NO : 49-145 . In certain embodiments , if a plant 
has more than one AtNGAL2 and / or AtNGAL3 homologue , 
then all homologues are knocked out or knocked down . 
Suitable homologues can be identified by sequence com 
parisons and identifications of conserved domains . There are 
predictors in the art that can be used to identify such 
sequences . The function of the homologue can be identified 
as described herein and a skilled person would thus be able 
to confirm the function , for example when overexpressed in 
a plant or knocked out in a plant or when expressed in a plant 
or by expressing the homologous nucleic acid sequence in 
an Arabidopsis gain of function mutant . 
[ 0081 ] Thus , the nucleotide sequences of the invention 
and described herein can also be used to isolate correspond 
ing sequences from other organisms , particularly other 
plants , for example crop plants . In this manner , methods 
such as PCR , hybridization , and the like can be used to 
identify such sequences based on their sequence homology 
to the sequences described herein . Topology of the 
sequences and the characteristic domains structure can also 
be considered when identifying and isolating homologues . 
Sequences may be isolated based on their sequence identity 
to the entire sequence or to fragments thereof . In hybridiza 
tion techniques , all or part of a known nucleotide sequence 
is used as a probe that selectively hybridizes to other 
corresponding nucleotide sequences present in a population 
of cloned genomic DNA fragments or cDNA fragments ( i.e. , 
genomic or cDNA libraries ) from a chosen plant . The 
hybridization probes may be genomic DNA fragments , 
cDNA fragments , RNA fragments , or other oligonucle 
otides , and may be labelled with a detectable group , or any 
other detectable marker . Thus , for example , probes for 
hybridization can be made by labelling synthetic oligonucle 
otides based on the ABA - associated sequences of the inven 
tion . Methods for preparation of probes for hybridization 
and for construction of cDNA and genomic libraries are 
generally known in the art and are disclosed in Sambrook , 
et al . , ( 1989 ) Molecular Cloning : A Library Manual ( 2d ed . , 
Cold Spring Harbor Laboratory Press , Plainview , N.Y. ) . 
[ 0082 ] Hybridization of such sequences may be carried 
out under stringent conditions . By “ stringent conditions ” or 
" stringent hybridization conditions ” is intended conditions 
under which a probe will hybridize to its target sequence to 
a detectably greater degree than to other sequences ( e.g. , at 
least 2 - fold over background ) . Stringent conditions are 
sequence dependent and will be different in different cir 
cumstances . By controlling the stringency of the hybridiza 
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tion and / or washing conditions , target sequences that are 
100 % complementary to the probe can be identified ( ho 
mologous probing ) . Alternatively , stringency conditions can 
be adjusted to allow some mismatching in sequences so that 
lower degrees of similarity are detected ( heterologous prob 
ing ) . Generally , a probe is less than about 1000 nucleotides 
in length , preferably less than 500 nucleotides in length . 
[ 0083 ] Typically , stringent conditions will be those in 
which the salt concentration is less than about 1.5 M Na ion , 
typically about 0.01 to 1.0 M Na ion concentration ( or other 
salts ) at pH 7.0 to 8.3 and the temperature is at least about 
30 ° C. for short probes ( e.g. , 10 to 50 nucleotides ) and at 
least about 60 ° C. for long probes ( e.g. , greater than 50 
nucleotides ) . Duration of hybridization is generally less than 
about 24 hours , usually about 4 to 12. Stringent conditions 
may also be achieved with the addition of destabilizing 
agents such as formamide . 
[ 0084 ] According to the invention , preferred homologues 
of AtSOD7 and AtNGAL3 peptides are selected from crop 
plants , for example cereal crops . Preferred homologues of 
AtNGAL2 and AtNGAL3 and their polypeptide sequences 
are also shown in FIG . 13 . 
[ 0085 ] A plant according to the various aspects of the 
invention , including the transgenic plants , methods and uses 
described herein may be a monocot or a dicot plant . 
[ 0086 ] A dicot plant may be selected from the families 
including , but not limited to Asteraceae , Brassicaceae ( e.g. 
Brassica napus ) , Chenopodiaceae , Cucurbitaceae , Legumi 
nosae ( Caesalpiniaceae , Aesalpiniaceae Mimosaceae , Pap 
ilionaceae or Fabaceae ) , Malvaceae , Rosaceae or Solan 
aceae . For example , the plant may be selected from lettuce , 
sunflower , Arabidopsis , broccoli , spinach , water melon , 
squash , cabbage , tomato , potato , yam , capsicum , tobacco , 
cotton , okra , apple , rose , strawberry , alfalfa , bean , soybean , 
field ( fava ) bean , pea , lentil , peanut , chickpea , apricots , 
pears , peach , grape vine , bell pepper , chilli or citrus species . 
[ 0087 ] A monocot plant may , for example , be selected 
from the families Arecaceae , Amaryllidaceae or Poaceae . 
For example , the plant may be a cereal crop , such as maize , 
wheat , rice , barley , oat , sorghum , rye , millet , buckwheat , or 
a grass crop such as Lolium species or Festuca species , or a 
crop such as sugar cane , onion , leek , yam or banana . 
[ 0088 ] Also included are biofuel and bioenergy crops such 
as rape / canola , sugar cane , sweet sorghum , Panicum virga 
tum ( switchgrass ) , linseed , lupin and willow , poplar , poplar 
hybrids , Miscanthus or gymnosperms , such as loblolly pine . 
Also included are crops for silage ( maize ) , grazing or fodder 
( grasses , clover , sanfoin , alfalfa ) , fibres ( e.g. cotton , flax ) , 
building materials ( e.g. pine , oak ) , pulping ( e.g. poplar ) , 
feeder stocks for the chemical industry ( e.g. high erucic acid 
oil seed rape , linseed ) and for amenity purposes ( e.g. turf 
grasses for golf courses ) , ornamentals for public and private 
gardens ( e.g. snapdragon , petunia , roses , geranium , Nicoti 
ana sp . ) and plants and cut flowers for the home ( African 
violets , Begonias , chrysanthemums , geraniums , Coleus spi 
der plants , Dracaena , rubber plant ) . 
[ 0089 ] Preferably , the plant is a crop plant . By crop plant 
is meant any plant which is grown on a commercial scale for 
human or animal consumption or use . In a preferred embodi 
ment , the plant is a cereal . 
[ 0090 ] Most preferred plants are maize , rice , wheat , oil 
seed rape / canola , sorghum , soybean , sunflower , alfalfa , 
potato , tomato , tobacco , grape , barley , pea , bean , field bean , 

lettuce , cotton , sugar cane , sugar beet , broccoli or other 
vegetable brassicas or poplar . 
[ 0091 ] The term “ plant ” as used herein encompasses 
whole plants , ancestors and progeny of the plants and plant 
parts , including seeds , fruit , shoots , stems , leaves , roots 
( including tubers ) , flowers , and tissues and organs , wherein 
each of the aforementioned comprise the gene / nucleic acid 
of interest . The term “ plant ” also encompasses plant cells , 
suspension cultures , callus tissue , embryos , meristematic 
regions , gametophytes , sporophytes , pollen and 
microspores , again wherein each of the aforementioned 
comprises the gene / nucleic acid of interest . 
[ 0092 ] According to the various aspects of the invention , 
including the plants and methods of the invention , abolish 
ing , inactivating , repressing , reducing or down - regulating 
the activity of a NGAL2 and / or NGAL3 polypeptide can be 
achieved through different means . Such means that are 
within the scope of the various aspects of the invention are 
methods for abolishing or reducing translation or transcrip 
tion of the SOD7 and / or NGAL3 gene , destabilizing SOD7 
and / or NGAL3 transcript stability , destabilizing NGAL2 
and / or NGAL3 polypeptide stability or abolishing or reduc 
ing the activation or activity of the NGAL2 and / or NGAL3 
or polypeptide . Thus , in one embodiment , endogenous 
SOD7 and / or NGAL3 gene or its promoter carry a func 
tional mutation so that no full length transcript is made . In 
another embodiment , the SOD7 and / or NGAL3 gene is 
silenced in said plant using gene silencing techniques . In 
another embodiment , the SOD7 and / or NGAL3 nucleic acid 
sequence has been altered to introduce a mutation which 
results in a NGAL2 / NGAL3 protein with reduced or abol 
ished activity . These embodiments and the techniques used 
are described in more detail below . 
[ 0093 ] In another aspect , the invention relates to a method 
for altering a plant phenotype comprising reducing or abol 
ishing the expression of a nucleic acid sequence encoding a 
NGAL2 and / or NGAL3 polypeptide and / or reducing or 
abolishing the activity of a NGAL2 and / or NGAL3 poly 
peptide relative to a control plant . 
[ 0094 ] In another aspect , the invention relates to a method 
for making a plant with an altered phenotype comprising 
reducing or abolishing the expression of a nucleic acid 
sequence encoding a NGAL2 and / or NGAL3 polypeptide 
and / or reducing or abolishing the activity of a NGAL2 
and / or NGAL3 polypeptide relative to a control plant . 
[ 0095 ] As previously described , such methods above use 
genetic engineering methods . 
[ 0096 ] In this aspect , a wild type plant may be targeted to 
simultaneously knock out or down both SOD7 and NGAL3 
function . Alternatively , the method may comprise the fol 
lowing steps 

[ 0097 ] a ) Knocking out or down SOD7 function in a 
first plant ; 

[ 0098 ] b ) knocking out or down NGAL3 function in a 
second plant and 

[ 0099 ] c ) crossing plants regenerated from said first 
plant with plants regenerated from said second plant . 

[ 0100 ] In one embodiment of these methods , expression of 
a nucleic acid sequence encoding a NGAL2 polypeptide or 
the activity of a NGAL2 polypeptide is reduced or abol 
ished . In another embodiment , expression of a nucleic acid 
sequence encoding a NGAL3 polypeptide or the activity of 
a NGAL3 polypeptide is reduced or abolished . In a preferred 
embodiment , the method comprises reducing or abolishing 
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expression of a nucleic acid sequence encoding a NGAL2 
polypeptide or the activity of a NGAL2 polypeptide and 
reducing or abolishing expression of a nucleic acid sequence 
encoding a NGAL3 polypeptide or the activity of a NGAL3 
polypeptide to create a double loss of function mutant . 
[ 0101 ] For example , the method comprises reducing or 
abolishing expression of a nucleic acid sequence encoding a 
NGAL2 polypeptide and reducing or abolishing expression 
of a nucleic acid sequence encoding a NGAL3 polypeptide . 
In another embodiment , the method comprises reducing or 
abolishing activity of a NGAL2 polypeptide and reducing or 
abolishing activity of a NGAL3 polypeptide . In another 
embodiment , the method comprises reducing or abolishing 
expression of a nucleic acid sequence encoding a NGAL2 
polypeptide and reducing or abolishing activity of a NGAL3 
polypeptide . In another embodiment the method comprises 
reducing or abolishing expression of a nucleic acid sequence 
encoding a NGAL3 polypeptide or reducing or abolishing 
activity of a NGAL2 polypeptide . 
[ 0102 ] According to these methods , the phenotype is 
preferably selected from increased organ size , for example 
increased seed size or increased seed weight . Increased seed 
size leads to an increase in yield and the methods of the 
invention also increased yield . 
[ 0103 ] The term “ yield ” in general means a measurable 
produce of economic value , typically related to a specified 
crop , to an area , and to a period of time . Individual plant 
parts directly contribute to yield based on their number , size 
and / or weight , or the actual yield is the yield per square 
meter for a crop and year , which is determined by dividing 
total production ( includes both harvested and appraised 
production ) by planted square meters . The term “ yield ” as 
described herein relates to yield - related traits and may relate 
to vegetative biomass ( root and / or shoot biomass ) , to repro 
ductive organs , and / or to propagules ( such as seeds ) of that 
plant . Thus , according to the invention , the term yield refers 
to organ size , in particular seed size and can be measured by 
assessing seed size or seed weight or cotyledon size . 
[ 0104 ] The terms " increase ” , " improve ” or " enhance ” are 
interchangeable . Yield or seed size for example is increased 
by at least a 2 % , 3 % , 4 % , 5 % , 6 % , 7 % , 8 % , 9 % or 10 % , 
preferably at least 15 % or 20 % , more preferably 25 % , 30 % , 
35 % , 40 % or 50 % or more in comparison to a control plant . 
[ 0105 ] A control plant as used herein according to all of 
the aspects of the invention is a plant which has not been 
modified according to the methods of the invention . Accord 
ingly , the control plant has not been genetically modified to 
alter either expression of a nucleic acid encoding a NGAL2 
or NGAL3 polypeptide or to alter the activity of a NGAL2 
or NGAL3 polypeptide as described herein . In one embodi 
ment , the control plant is a wild type plant that has not been 
genetically altered . In another embodiment , the control plant 
is a transgenic plant that does not have altered expression of 
a nucleic acid encoding a NGAL2 or NGAL3 polypeptide or 
altered activity of a NGAL2 or NGAL3 polypeptide , but has 
been genetically altered in other ways , for example by 
expressing a desirable transgene to confer certain traits . 
[ 0106 ] The reduction , decrease , down - regulation or 
repression of the activity of the NGAL2 and / or NGAL3 
polypeptide or corresponding SOD7 and / or NGAL3 nucleic 
acid sequences according to the aspects of the invention is 
at least 10 % , 20 % , 30 % , 40 % or 50 % in comparison to the 
control plant . 

[ 0107 ] For example , the plant is a reduction ( knock down ) 
or loss of function ( knock out ) mutant wherein the function 
of the SOD7 and / or NGAL3 nucleic acid sequence is 
reduced or lost compared to a wild type control plant . To this 
end , a mutation is introduced into the SOD7 and / or NGAL3 
nucleic acid sequence or the corresponding promoter 
sequence which disrupts the transcription of the gene lead 
ing to a gene product which is not functional or has a 
reduced function . The mutation may be a deletion , insertion 
or substitution . The expression of active protein may thus be 
abolished by mutating the nucleic acid sequences in the 
plant cell which encode the NGAL2 or NGAL3 polypeptide 
and regenerating a plant from the mutated cell . The nucleic 
acids may be mutated by insertion or deletion of one or more 
nucleotides . Techniques for the inactivation or knockout of 
target genes are well - known in the art . These techniques 
include gene target using vectors that target the gene of 
interest and which allow integration allows for integration of 
transgene at a specific site . The targeting construct is engi 
neered to recombine with the target gene , which is accom 
plished by incorporating sequences from the gene itself into 
the construct . Recombination then occurs in the region of 
that sequence within the gene , resulting in the insertion of a 
foreign sequence to disrupt the gene . With its sequence 
interrupted , the altered gene will be translated into a non 
functional protein , if it is translated at all . Other techniques 
include genome editing ( targeted genome engineering ) as 
described below . Using either of these techniques , in pre 
ferred embodiment , conserved domains which confer func 
tion of NGAL2 or NGAL3 respectively are modified . 
[ 0108 ] skilled person will know further approaches can 
be used to generate such mutants . In one embodiment , 
insertional mutagenesis is used , for example using T - DNA 
mutagenesis ( which inserts pieces of the T - DNA from the 
Agrobacterium tumefaciens T - Plasmid into DNA causing 
either loss of gene function or gain of gene function muta 
tions ) , site - directed nucleases ( SDNs ) or transposons as 
mutagens . Insertional mutagenesis is an alternative means of 
disrupting gene function and is based on the insertion of 
foreign DNA into the gene of interest ( see Krysan et al , The 
Plant Cell , Vol . 11 , 2283-2290 , December 1999 ) . 
[ 0109 ] In one embodiment , as discussed in the examples , 
T - DNA may be used as an insertional mutagen which 
disrupts SOD7 and / or NGAL3 gene expression . T - DNA not 
only disrupts the expression of the gene into which it is 
inserted , but also acts as a marker for subsequent identifi 
cation of the mutation . Since the sequence of the inserted 
element is known , the gene in which the insertion has 
occurred can be recovered , using various cloning or PCR 
based strategies . The insertion of a piece of T - DNA on the 
order of 5 to 25 kb in length generally produces a disruption 
of gene function . If a large enough population of T - DNA 
transformed lines is generated , there are reasonably good 
chances of finding a transgenic plant carrying a T - DNA 
insert within any gene of interest . Transformation of spores 
with T - DNA is achieved by an Agrobacterium - mediated 
method which involves exposing plant cells and tissues to a 
suspension of Agrobacterium cells . 
[ 0110 ] The details of this method are well known to a 
skilled person . In short , plant transformation by Agrobacte 
rium results in the integration into the nuclear genome of a 
sequence called T - DNA , which is carried on a bacterial 
plasmid . The use of T - DNA transformation leads to stable 
single insertions . Further mutant analysis of the resultant 
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transformed lines is straightforward and each individual 
insertion line can be rapidly characterized by direct sequenc 
ing and analysis of DNA flanking the insertion . Gene 
expression in the mutant is compared to expression of the 
SOD7 and / or NGAL3 nucleic acid sequence in a wild type 
plant and phenotypic analysis is also carried out . Other 
techniques for insertional mutagenesis include the use of 
transposons . 

[ 0111 ] In another embodiment , mutagenesis is physical 
mutagenesis , such as application of ultraviolet radiation , 
X - rays , gamma rays , fast or thermal neutrons or protons . 
The targeted population can then be screened to identify a 
SOD7 or NGAL3 loss of function mutant . 

[ 0112 ] In another embodiment of the various aspects of the 
invention , the plant is a mutant plant derived from a plant 
population mutagenised with a mutagen . The mutagen may 
be fast neutron irradiation or a chemical mutagen , for 
example selected from the following non - limiting list : ethyl 
methanesulfonate ( EMS ) , methylmethane sulfonate ( MMS ) , 
N - ethyl - N - nitrosurea ( ENU ) , triethylmelamine ( l'EM ) , 
N - methyl - N - nitrosourea ( MNU ) , procarbazine , chlorambu 
cil , cyclophosphamide , diethyl sulfate , acrylamide mono 
mer , melphalan , nitrogen mustard , vincristine , dimethylni 
tosamine , N - methyl - N - nitro - Nitrosoguanidine ( MNNG ) , 
nitrosoguanidine , 2 - aminopurine , 7,12 dimethyl - benz ( a ) an 
thracene ( DMBA ) , ethylene oxide , hexamethylphosphor 
amide , bisulfan , diepoxyalkanes ( diepoxyoctane ( DEO ) , 
diepoxybutane ( BEB ) , and the like ) , 2 - methoxy - 6 - chloro - 9 
[ 3- ( ethyl - 2 - chloroethyl ) aminopropylamino ] acridine dihy 
drochloride ( ICR - 170 ) or formaldehyde . 
[ 0113 ] In one embodiment , the method used to create and 
analyse mutations is targeting induced local lesions in 
genomes ( TLLING ) , reviewed in Henikoff et al , 2004. In 
this method , seeds are mutagenised with a chemical muta 
gen , for example EMS . The resulting M1 plants are self 
fertilised and the M2 generation of individuals is used to 
prepare DNA samples for mutational screening . DNA 
samples are pooled and arrayed on microtiter plates and 
subjected to gene specific PCR . The PCR amplification 
products may be screened for mutations in the SOD7 and / or 
NGAL3 target gene using any method that identifies het 
eroduplexes between wild type and mutant genes . For 
example , but not limited to , denaturing high pressure liquid 
chromatography ( dHPLC ) , constant denaturant capillary 
electrophoresis ( CDCE ) , temperature gradient capillary 
electrophoresis ( TGCE ) , or by fragmentation using chemical 
cleavage . Preferably the PCR amplification products are 
incubated with an endonuclease that preferentially cleaves 
mismatches in heteroduplexes between wild type and mutant 
sequences . Cleavage products are electrophoresed using an 
automated sequencing gel apparatus , and gel images are 
analyzed with the aid of a standard commercial image 
processing program . Any primer specific to the SOD7 or 
NGAL3 nucleic acid sequence may be utilized to amplify 
the SOD7 or NGAL3 nucleic acid sequence within the 
pooled DNA sample . Preferably , the primer is designed to 
amplify the regions of the SOD7 and / or NGAL3 gene where 
useful mutations are most likely to arise , specifically in the 
areas of the SOD7 and / or NGAL3 gene that are highly 
conserved and / or confer activity as explained elsewhere . To 
facilitate detection of PCR products on a gel , the PCR 
primer may be labelled using any conventional labelling 
method . 

[ 0114 ) Rapid high - throughput screening procedures thus 
allow the analysis of amplification products for identifying 
a mutation conferring the reduction or inactivation of the 
expression of the SOD7 and / or NGAL3 gene as compared to 
a corresponding non - mutagenised wild type plant . Once a 
mutation is identified in a gene of interest , the seeds of the 
M2 plant carrying that mutation are grown into adult M3 
plants and screened for the phenotypic characteristics asso 
ciated with the target gene SOD7 or NGAL3 . Loss of 
function or reduced function mutants with increased seed 
size compared to a control can thus be identified . 
[ 0115 ] Plants obtained or obtainable by such method 
which carry a functional mutation in the endogenous SOD7 
and / or NGAL3 locus are also within the scope of the 
invention 
[ 0116 ] In another embodiment , RNA - mediated gene sup 
pression or RNA silencing may be used to achieve silencing 
of the SOD7 and / or NGAL3 nucleic acid sequence . “ Gene 
silencing ” is a term generally used to refer to suppression of 
expression of a gene via sequence - specific interactions that 
are mediated by RNA molecules . The degree of reduction 
may be so as to totally abolish production of the encoded 
gene product , but more usually the abolition of expression is 
partial , with some degree of expression remaining . The term 
should not therefore be taken to require complete “ silenc 
ing " of expression . 
[ 0117 ] Transgenes may be used to suppress endogenous 
plant genes . This was discovered originally when chalcone 
synthase transgenes in petunia caused suppression of the 
endogenous chalcone synthase genes and indicated by easily 
visible pigmentation changes . Subsequently it has been 
described how many , if not all plant genes can be “ silenced ” 
by transgenes . Gene silencing requires sequence similarity 
between the transgene and the gene that becomes silenced . 
This sequence homology may involve promoter regions or 
coding regions of the silenced target gene . When coding 
regions are involved , the transgene able to cause gene 
silencing may have been constructed with a promoter that 
would transcribe either the sense or the antisense orientation 
of the coding sequence RNA . It is likely that the various 
examples of gene silencing involve different mechanisms 
that are not well understood . In different examples there may 
be transcriptional or post - transcriptional gene silencing and 
both may be used according to the methods of the invention . 
[ 0118 ] The mechanisms of gene silencing and their appli 
cation in genetic engineering , which were first discovered in 
plants in the early 1990s and then shown in Caenorhabditis 
elegans are extensively described in the literature . 
[ 0119 ] RNA - mediated gene suppression or RNA silencing 
according to the methods of the invention includes co 
suppression wherein over - expression of the target sense 
RNA or mRNA , that is the SOD7 and / or NGAL3 sense 
RNA or mRNA , leads to a reduction in the level of expres 
sion of the genes concerned . RNAs of the transgene and 
homologous endogenous gene are coordinately suppressed . 
Other techniques used in the methods of the invention 
include antisense RNA to reduce transcript levels of the 
endogenous target gene in a plant . In this method , RNA 
silencing does not affect the transcription of a gene locus , 
but only causes sequence - specific degradation of target 
mRNAs . An “ antisense ” nucleic acid sequence comprises a 
nucleotide sequence that is complementary to a “ sense " 
nucleic acid sequence encoding a NGAL2 and / or NGAL3 
protein , or a part of the protein , i.e. complementary to the 
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coding strand of a double - stranded cDNA molecule or 
complementary to an mRNA transcript sequence . The anti 
sense nucleic acid sequence is preferably complementary to 
the endogenous SOD7 and / or NGAL3 gene to be silenced . 
The complementarity may be located in the " coding region " 
and / or in the “ non - coding region ” of a gene . The term 
" coding region ” refers to a region of the nucleotide sequence 
comprising codons that are translated into amino acid resi 
dues . The term “ non - coding region ” refers to 5 ' and 3 ' 
sequences that flank the coding region that are transcribed 
but not translated into amino acids ( also referred to as 5 ' and 
3 ' untranslated regions ) . 
[ 0120 ] Antisense nucleic acid sequences can be designed 
according to the rules of Watson and Crick base pairing . The 
antisense nucleic acid sequence may be complementary to 
the entire SOD7 and / or NGAL3 nucleic acid sequence , but 
may also be an oligonucleotide that is antisense to only a 
part of the nucleic acid sequence ( including the mRNA 5 ' 
and 3 ' UTR ) . For example , the antisense oligonucleotide 
sequence may be complementary to the region surrounding 
the translation start site of an mRNA transcript encoding a 
polypeptide . The length of a suitable antisense oligonucle 
otide sequence is known in the art and may start from about 
50 , 45 , 40 , 35 , 30 , 25 , 20 , 15 or 10 nucleotides in length or 
less . An antisense nucleic acid sequence according to the 
invention may be constructed using chemical synthesis and 
enzymatic ligation reactions using methods known in the art . 
For example , an antisense nucleic acid sequence ( e.g. , an 
antisense oligonucleotide sequence ) may be chemically syn 
thesized using naturally occurring nucleotides or variously 
modified nucleotides designed to increase the biological 
stability of the molecules or to increase the physical stability 
of the duplex formed between the antisense and sense 
nucleic acid sequences , e.g. , phosphorothioate derivatives 
and acridine - substituted nucleotides may be used . Examples 
of modified nucleotides that may be used to generate the 
antisense nucleic acid sequences are well known in the art . 
The antisense nucleic acid sequence can be produced bio 
logically using an expression vector into which a nucleic 
acid sequence has been subcloned in an antisense orientation 
( i.e. , RNA transcribed from the inserted nucleic acid will be 
of an antisense orientation to a target nucleic acid of 
interest ) . Preferably , production of antisense nucleic acid 
sequences in plants occurs by means of a stably integrated 
nucleic acid construct comprising a promoter , an operably 
linked antisense oligonucleotide , and a terminator . 
[ 0121 ] The nucleic acid molecules used for silencing in 
the methods of the invention hybridize with or bind to 
mRNA transcripts and / or insert into genomic DNA encoding 
a polypeptide to thereby inhibit expression of the protein , 
e.g. , by inhibiting transcription and / or translation . The 
hybridization can be by conventional nucleotide comple 
mentarity to form a stable duplex , or , for example , in the 
case of an antisense nucleic acid sequence which binds to 
DNA duplexes , through specific interactions in the major 
groove of the double helix . Antisense nucleic acid sequences 
may be introduced into a plant by transformation or direct 
injection at a specific tissue site . Alternatively , antisense 
nucleic acid sequences can be modified to target selected 
cells and then administered systemically . For example , for 
systemic administration , antisense nucleic acid sequences 
can be modified such that they specifically bind to receptors 
or antigens expressed on a selected cell surface , e.g. , by 
linking the antisense nucleic acid sequence to peptides or 

antibodies which bind to cell surface receptors or antigens . 
The antisense nucleic acid sequences can also be delivered 
to cells using vectors . 
[ 0122 ] RNA interference ( RNAI ) is another post - tran 
scriptional gene - silencing phenomenon which may be used 
according to the methods of the invention . This is induced by 
double - stranded RNA in which mRNA that is homologous 
to the dsRNA is specifically degraded . It refers to the process 
of sequence - specific post - transcriptional gene silencing 
mediated by short interfering RNAs ( siRNA ) . The process 
of RNAi begins when the enzyme , DICER , encounters 
dsRNA and chops it into pieces called small - interfering 
RNAs ( siRNA ) . This enzyme belongs to the RNase III 
nuclease family . A complex of proteins gathers up these 
RNA remains and uses their code as a guide to search out 
and destroy any RNAs in the cell with a matching sequence , 
such as target mRNA . 
[ 0123 ] Artificial and / or natural microRNAs ( miRNAs ) 
may be used to knock out gene expression and / or mRNA 
translation . MicroRNAs ( miRNAs ) miRNAs are typically 
single stranded small RNAs typically 19-24 nucleotides 
long . Most plant miRNAs have perfect or near - perfect 
complementarity with their target sequences . However , 
there are natural targets with up to five mismatches . They are 
processed from longer non - coding RNAs with characteristic 
fold - back structures by double - strand specific RNases of the 
Dicer family . Upon processing , they are incorporated in the 
RNA - induced silencing complex ( RISC ) by binding to its 
main component , an Argonaute protein . miRNAs serve as 
the specificity components of RISC , since they base - pair to 
target nucleic acids , mostly mRNAs , in the cytoplasm . 
Subsequent regulatory events include target mRNA cleav 
age and destruction and / or translational inhibition . Effects of 
miRNA overexpression are thus often reflected in decreased 
mRNA levels of target genes . Artificial microRNA 
( amiRNA ) technology has been applied in Arabidopsis 
thaliana and other plants to efficiently silence target genes of 
interest . The design principles for amiRNAs have been 
generalized and integrated into a Web - based tool ( wmd . 
weigelworld.org ) . 
[ 0124 ] Thus , according to the various aspects of the inven 
tion a plant may be transformed to introduce a RNAi , 
shRNA , SRNA , dsRNA , siRNA , miRNA , ta - siRNA , 
amiRNA or cosuppression molecule that has been designed 
to target the expression of an SOD7 and / or NGAL3 nucleic 
acid sequence and selectively decreases or inhibits the 
expression of the gene or stability of its transcript . Prefer 
ably , the RNAi , snRNA , dsRNA , shRNA siRNA , miRNA , 
amiRNA , to - siRNA or cosuppression molecule used accord 
ing to the various aspects of the invention comprises a 
fragment of at least 17 nt , preferably 22 to 26 nt and can be 
designed on the basis of the information shown in SEQ ID 
NO : 1. Guidelines for designing effective siRNAs are known 
to the skilled person . Briefly , a short fragment of the target 
gene sequence ( e.g. , 19-40 nucleotides in length ) is chosen 
as the target sequence of the siRNA of the invention . The 
short fragment of target gene sequence is a fragment of the 
target gene mRNA . In preferred embodiments , the criteria 
for choosing a sequence fragment from the target gene 
mRNA to be a candidate siRNA molecule include 1 ) a 
sequence from the target gene mRNA that is at least 50-100 
nucleotides from the 5 ' or 3 ' end of the native mRNA 
molecule , 2 ) a sequence from the target gene mRNA that has 
a G / C content of between 30 % and 70 % , most preferably 
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selected gene 

around 50 % , 3 ) a sequence from the target gene mRNA that 
does not contain repetitive sequences ( e.g. , AAA , CCC , 
GGG , TTT , AAAA , CCCC , GGGG , TTTT ) , 4 ) a sequence 
from the target gene mRNA that is accessible in the mRNA , 
5 ) a sequence from the target gene mRNA that is unique to 
the target gene , 6 ) avoids regions within 75 bases of a start 
codon . The sequence fragment from the target gene mRNA 
may meet one or more of the criteria identified above . The 

is introduced as a nucleotide sequence in a 
prediction program that takes into account all the variables 
described above for the design of optimal oligonucleotides . 
This program scans any mRNA nucleotide sequence for 
regions susceptible to be targeted by siRNAs . The output of 
this analysis is a score of possible siRNA oligonucleotides . 
The highest scores are used to design double stranded RNA 
oligonucleotides that are typically made by chemical syn 
thesis . In addition to siRNA which is complementary to the 
mRNA target region , degenerate siRNA sequences may be 
used to target homologous regions . siRNAs according to the 
invention can be synthesized by any method known in the 
art . RNAs are preferably chemically synthesized using 
appropriately protected ribonucleoside phosphoramidites 
and a conventional DNA / RNA synthesizer . Additionally , 
siRNAs can be obtained from commercial RNA oligonucle 
otide synthesis suppliers . 
[ 0125 ] siRNA molecules according to the aspects of the 
invention may be double stranded . In one embodiment , 
double stranded siRNA molecules comprise blunt ends . In 
another embodiment , double stranded siRNA molecules 
comprise overhanging nucleotides ( e.g. , 1-5 nucleotide 
overhangs , preferably 2 nucleotide overhangs ) . In some 
embodiments , the siRNA is a short hairpin RNA ( shRNA ) ; 
and the two strands of the siRNA molecule may be con 
nected by a linker region ( e.g. , a nucleotide linker or a 
non - nucleotide linker ) . The siRNAs of the invention may 
contain one or more modified nucleotides and / or non - phos 
phodiester linkages . Chemical modifications well known in 
the art are capable of increasing stability , availability , and / or 
cell uptake of the siRNA . The skilled person will be aware 
of other types of chemical modification which may be 
incorporated into RNA molecules . 
[ 0126 ] In one embodiment , recombinant DNA constructs 
as described in U.S. Pat . No. 6,635,805 , incorporated herein 
by reference , may be used . 
[ 0127 ] The silencing RNA molecule is introduced into the 
plant using conventional methods , for example a vector and 
Agrobacterium - mediated transformation . Stably trans 
formed plants are generated and expression of the SOD7 
and / or NGAL3 gene compared to a wild type control plant 
is analysed . 
[ 0128 ] Silencing of the SOD7 and / or NGAL3 nucleic acid 
sequence may also be achieved using virus - induced gene 
silencing . 
[ 0129 ] Thus , in one embodiment of the invention , the 
plant expresses a nucleic acid construct comprising a RNAi , 
shRNA SARNA , dsRNA , siRNA , miRNA , ta - siRNA , 
amiRNA or co - suppression molecule that targets the SOD7 
or NGAL3 nucleic acid sequence as described herein and 
reduces expression of the endogenous SOD7 or NGAL3 
nucleic acid sequence . A gene is targeted when , for example , 
the RNAi , snRNA , dsRNA , siRNA , shRNA miRNA , ta 
siRNA , amiRNA or cosuppression molecule selectively 
decreases or inhibits the expression of the gene compared to 
a control plant . Alternatively , a RNAi , snRNA , dsRNA , 

siRNA , miRNA , ta - siRNA , amiRNA or cosuppression mol 
ecule targets A SOD7 or NGAL3 nucleic acid sequence 
when the RNAi , shRNA SERNA , dsRNA , siRNA , miRNA , 
ta - siRNA , amiRNA or cosuppression molecule hybridises 
under stringent conditions to the gene transcript . 
[ 0130 ) Gene silencing may also occur if there is a muta 
tion on an endogenous gene and / or a mutation on an isolated 
gene / nucleic acid subsequently introduced into a plant . The 
reduction or substantial elimination may be caused by a 
non - functional polypeptide . For example , the polypeptide 
may bind to various interacting proteins ; one or more 
mutation ( s ) and / or truncation ( s ) may therefore provide for 
polypeptide that is still able to bind interacting proteins 
( such as receptor proteins ) but that cannot exhibit its normal 
function ( such as signalling ligand ) . 
[ 0131 ] A further approach to gene silencing is by targeting 
nucleic acid sequences complementary to the regulatory 
region of the gene ( e.g. , the promoter and / or enhancers ) to 
form triple helical structures that prevent transcription of the 
gene in target cells . Other methods , such as the use of 
antibodies directed to an endogenous polypeptide for inhib 
iting its function in planta , or interference in the signalling 
pathway in which a polypeptide is involved , will be well 
known to the skilled man . In particular , it can be envisaged 
that manmade molecules may be useful for inhibiting the 
biological function of a target polypeptide , or for interfering 
with the signalling pathway in which the target polypeptide 
is involved . 
[ 0132 ] In one embodiment , the suppressor nucleic acids 
may be anti - sense suppressors of expression of the NGAL2 
or NGAL3 polypeptides . In using anti - sense sequences to 
down - regulate gene expression , a nucleotide sequence is 
placed under the control of a promoter in a “ reverse orien 
tation ” such that transcription yields RNA which is comple 
mentary to normal mRNA transcribed from the “ sense " 
strand of the target gene . 
[ 0133 ] An anti - sense suppressor nucleic acid may com 
prise an anti - sense sequence of at least 10 nucleotides from 
the target nucleotide sequence . It may be preferable that 
there is complete sequence identity in the sequence used for 
down - regulation of expression of a target sequence , and the 
target sequence , although total complementarity or similar 
ity of sequence is not essential . One or more nucleotides 
may differ in the sequence used from the target gene . Thus , 
a sequence employed in a down - regulation of gene expres 
sion in accordance with the present invention may be a 
wild - type sequence ( e.g. gene ) selected from those avail 
able , or a variant of such a sequence . 
[ 0134 ] The sequence need not include an open reading 
frame or specify an RNA that would be translatable . It may 
be preferred for there to be sufficient homology for the 
respective anti - sense and sense RNA molecules to hybridise . 
There may be down regulation of gene expression even 
where there is about 5 % , 10 % , 15 % or 20 % or more 
mismatch between the sequence used and the target gene . 
Effectively , the homology should be sufficient for the down 
regulation of gene expression to take place . 
[ 0135 ] Suppressor nucleic acids may be operably linked to 
tissue - specific or inducible promoters . For example , integu 
ment and seed specific promoters can be used to specifically 
down - regulate a SOD7 or NGAL3 nucleic acids in devel 
oping ovules and seeds to increase final seed size . 
[ 0136 ] Nucleic acid which suppresses expression of a 
NGAL2 or NGAL3 polypeptide as described herein may be 
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operably linked to a heterologous regulatory sequence , such 
as a promoter , for example a constitutive , inducible , tissue 
specific or developmental specific promoter . The construct 
or vector may be transformed into plant cells and expressed 
as described herein . Plant cells comprising such vectors are 
also within the scope of the invention . 
[ 0137 ] In another aspect , the invention relates to a silenc 
ing construct to silence expression of NGAL2 or NGAL3 
obtainable or obtained by a method as described herein and 
to a plant cell comprising such construct . Accordingly , the 
invention also relates to the use of a nucleic acid sequence 
comprising or consisting of SEQ ID NO : 1 , 2 or 3 or a part 
thereof or a homologue of SEQ ID NO : 1 , 2 or 3 or a part 
thereof in silencing expression of NGAL2 or NGAL3 . Host 
cells transformed with such construct are also within the 
scope of the invention . 
[ 0138 ] Recently , genome editing techniques have emerged 
as alternative methods to conventional mutagenesis methods 
( such as physical and chemical mutagenesis ) or methods 
using the expression of transgenes in plants to produce 
mutant plants with improved phenotypes that are important 
in agriculture . These techniques employ sequence - specific 
nucleases ( SSNs ) including zinc finger nucleases ( ZFNs ) , 
transcription activator - like effector nucleases ( TALENs ) , 
and the RNA - guided nuclease Cas9 ( CRISPR / Cas9 ) , which 
generate targeted DNA double - strand breaks ( DSBs ) , which 
are then repaired mainly by either error - prone non - homolo 
gous end joining ( NHEJ ) or high - fidelity homologous 
recombination ( HR ) . The SSNs have been used to create 
targeted knockout plants in various species ranging from the 
model plants , Arabidopsis and tobacco , to important crops , 
such as barley , soybean , rice and maize . Heritable gene 
modification has been demonstrated in Arabidopsis and rice 
using the CRISPR / Cas9 system and TALENs . 
[ 0139 ] Targeted genome modification or targeted genome 
editing is a genome engineering technique that uses targeted 
DNA double - strand breaks ( DSBs ) to stimulate genome 
editing through homologous recombination ( HR ) -mediated 
recombination events . To achieve effective genome editing 
via introduction of site - specific DNA DSBs , four major 
classes of customizable DNA binding proteins can be used : 
meganucleases derived from microbial mobile genetic ele 
ments , ZF nucleases based on eukaryotic transcription fac 
tors , transcription activator - like effectors ( TALEs ) from 
Xanthomonas bacteria , and the RNA - guided DNA endonu 
clease Cas9 from the type II bacterial adaptive immune 
system CRISPR ( clustered regularly interspaced short pal 
indromic repeats ) . Meganuclease , ZF , and TALE proteins all 
recognize specific DNA sequences through protein - DNA 
interactions . Although meganucleases integrate its nuclease 
and DNA - binding domains , ZF and TALE proteins consist 
of individual modules targeting 3 or 1 nucleotides ( nt ) of 
DNA , respectively . ZFs and TALEs can be assembled in 
desired combinations and attached to the nuclease domain of 
Fokl to direct nucleolytic activity toward specific genomic 
loci . 
[ 0140 ] Upon delivery into host cells via the bacterial type 
III secretion system , TAL effectors enter the nucleus , bind to 
effector - specific sequences in host gene promoters and acti 
vate transcription . Their targeting specificity is determined 
by a central domain of tandem , 33-35 amino acid repeats . 
This is followed by a single truncated repeat of 20 amino 
acids . The majority of naturally occurring TAL effectors 
examined have between 12 and 27 full repeats . 

[ 0141 ] These repeats only differ from each other by two 
adjacent amino acids , their repeat - variable di - residue 
( RVD ) . The RVD that determines which single nucleotide 
the TAL effector will recognize : one RVD corresponds to 
one nucleotide , with the four most common RVDs each 
preferentially associating with one of the four bases . Natu 
rally occurring recognition sites are uniformly preceded by 
a T that is required for TAL effector activity . TAL effectors 
can be fused to the catalytic domain of the Fokl nuclease to 
create a TAL effector nuclease ( TALEN ) which makes 
targeted DNA double - strand breaks ( DSBs ) in vivo for 
genome editing . The use of this technology in genome 
editing is well described in the art , for example in U.S. Pat . 
Nos . 8,440,431 , 8,440,432 and 8,450,471 . Reference 30 
describes a set of customized plasmids that can be used with 
the Golden Gate cloning method to assemble multiple DNA 
fragments . As described therein , the Golden Gate method 
uses Type IIS restriction endonucleases , which cleave out 
side their recognition sites to create unique 4 bp overhangs . 
Cloning is expedited by digesting and ligating in the same 
reaction mixture because correct assembly eliminates the 
enzyme recognition site . Assembly of a custom TALEN or 
TAL effector construct and involves two steps : ( i ) assembly 
of repeat modules into intermediary arrays of 1-10 repeats 
and ( ii ) joining of the intermediary arrays into a backbone to 
make the final construct . 
[ 0142 ] Another genome editing method that can be used 
according to the various aspects of the invention is CRISPR . 
The use of this technology in genome editing is well 
described in the art , for example in U.S. Pat . No. 8,697,359 
and references cited herein . In short , CRISPR is a microbial 
nuclease system involved in defense against invading 
phages and plasmids . CRISPR loci in microbial hosts con 
tain a combination of CRISPR - associated ( Cas ) genes as 
well as non - coding RNA elements capable of programming 
the specificity of the CRISPR - mediated nucleic acid cleav 
age ( sgRNA ) . Three types ( I - III ) of CRISPR systems have 
been identified across a wide range of bacterial hosts . One 
key feature of each CRISPR locus is the presence of an array 
of repetitive sequences ( direct repeats ) interspaced by short 
stretches of non - repetitive sequences ( spacers ) . The non 
coding CRISPR array is transcribed and cleaved within 
direct repeats into short crRNAs containing individual 
spacer sequences , which direct Cas nucleases to the target 
site ( protospacer ) . The Type II CRISPR is one of the most 
well characterized systems and carries out targeted DNA 
double - strand break in four sequential steps . First , two 
non - coding RNA , the pre - crRNA array and tracrRNA , are 
transcribed from the CRISPR locus . Second , tracrRNA 
hybridizes to the repeat regions of the pre - crRNA and 
mediates the processing of pre - crRNA into mature crRNAS 
containing individual spacer sequences . Third , the mature 
crRNA : tracrRNA complex directs Cas9 to the target DNA 
via Watson - Crick base - pairing between the spacer on the 
crRNA and the protospacer on the target DNA next to the 
protospacer adjacent motif ( PAM ) , an additional require 
ment for target recognition . Finally , Cas9 mediates cleavage 
of target DNA to create a double - stranded break within the 
protospacer . 
[ 0143 ] Cas9 is thus the hallmark protein of the type II 
CRISPR - Cas system , and a large monomeric DNA nuclease 
guided to a DNA target sequence adjacent to the PAM 
( protospacer adjacent motif ) sequence motif by a complex of 
two noncoding RNAs : CRIPSR RNA ( crRNA ) and trans 
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activating crRNA ( tracrRNA ) . The Cas9 protein contains 
two nuclease domains homologous to RuvC and HNH 
nucleases . The HNH nuclease domain cleaves the comple 
mentary DNA strand whereas the RuvC - like domain cleaves 
the non - complementary strand and , as a result , a blunt cut is 
introduced in the target DNA . Heterologous expression of 
Cas9 together with an sgRNA can introduce site - specific 
double strand breaks ( DSBs ) into genomic DNA of live cells 
from various organisms . For applications in eukaryotic 
organisms , codon optimized versions of Cas9 , which is 
originally from the bacterium Streptococcus pyogenes , have 
been used . 
[ 0144 ] The single guide RNA ( SORNA ) is the second 
component of the CRISPR / Cas system that forms a complex 
with the Cas9 nuclease . sgRNA is a synthetic RNA chimera 
created by fusing crRNA with tracrRNA . The sgRNA guide 
sequence located at its 5 ' end confers DNA target specificity . 
Therefore , by modifying the guide sequence , it is possible to 
create sgRNAs with different target specificities . The 
canonical length of the guide sequence is 20 bp . In plants , 
sgRNAs have been expressed using plant RNA polymerase 
III promoters , such as U6 and U3 . 
[ 0145 ] Using these techniques , it is possible to specifically 
target conserved domains to abolish the function of the 
NGAL2 and / or NGAL3 polypeptide . 
[ 0146 ] For example , the conserved B3 domain or repres 
sion motif may be targeted . 
[ 0147 ] Thus , in another embodiment of the invention 
directed to a mutant plant , plant cell , plant or a part thereof 
characterised in that the activity of a NGAL2 polypeptide is 
altered and said plant expresses a nucleic acid comprising a 
mutant SEQ ID NO . 1 or 2 and encoding a mutant NGAL2 
polypeptide , a functional homologue or variant thereof , for 
example one which carries a mutation in the B3 or repressor 
domain . 
[ 0148 ] Thus , in another embodiment of the invention 
directed to a mutant plant , plant cell , plant or a part thereof 
characterised in that the activity of a NGAL3 polypeptide is 
altered and said plant expresses a nucleic acid comprising a 
mutant SEQ ID NO . 4 and encoding a mutant NGAL3 
polypeptide , a functional homologue or variant thereof 
which carries a mutation in the B3 or repressor domain . 
[ 0149 ] In a preferred embodiment , the invention directed 
to a mutant plant , plant cell , plant or a part thereof charac 
terised in that the activity of a NGAL2 and a NGAL3 
polypeptide is altered and said plant expresses a nucleic acid 
comprising a mutant SEQ ID NO . 1 or 2 and encoding a 
mutant NGAL2 polypeptide , a functional homologue or 
variant thereof , for example one which carries a mutation in 
the B3 or repressor domain and said plant expresses a 
nucleic acid comprising a mutant SEQ ID NO . 4 and 
encoding a mutant NGAL3 polypeptide which carries a 
mutation in the B3 or repressor domain . 
[ 0150 ] Mutations in the promoter region of SOD7 and / or 
NGAL3 resulting in a loss of function are also within the 
scope of the invention . 
[ 0151 ] Constructs designed using the genome editing 
technologies to knock out or knock down NGAL2 or 
NGAL3 , for example as shown herein , are also within the 
scope of the invention as well as host cells comprising these 
constructs . In one embodiment , the constructs comprise or 
consist of a sequence selected from SEQ ID NO : 155 , 156 , 
157 or 158. Accordingly , in a further aspect of the invention , 
there is provided a nucleic acid construct comprising a 

sequence selected from SEQ ID NO : 155 , 156 , 157 or 158 . 
In a further aspect of the invention , there is provided a 
nucleic acid construct comprising at least one CRISPR 
target sequence , wherein the target sequence is selected from 
SEQ ID Nos 150 , 160 , 161 , 162 and 163. Preferably , the 
target sequence comprises at least two CRISPR target 
sequences , preferably SEQ ID No 159 and 160 or SEQ ID 
No 161 and 162 , or SEQ ID No 161 and 163 or SEQ ID No 
159 and 163 . 
[ 0152 ] In another embodiment of the methods of the 
invention , inactivating , repressing or down - regulating the 
activity of NGAL2 and / or NGAL3 can be achieved by 
manipulating the expression of SOD7 and / or NGAL3 inhibi 
tors in a plant , for example transgenic plant . For example , a 
gene expressing a protein that inhibits the expression of the 
SOD7 and / or NGAL3 gene or activity of the SOD7 and / or 
NGAL3 protein can be introduced into a plant and over 
expressed . The inhibitor may interact with the regulatory 
sequences that direct SOD7 and / or NGAL3 gene expression 
to down - regulate or repress SOD7 and / or NGAL3 gene 
expression . For example , the inhibitor may be a transcrip 
tional repressor . Alternatively , it may interact and repress 
transcriptional regulators , for example transcription factors , 
that positively regulate expression of the SOD7 and / or 
NGAL3 gene . Alternatively , the inhibitor it may directly 
interact with the NGAL2 and / or NGAL3 protein to inhibit 
its activity or interact with modulators of the NGAL2 and / or 
NGAL3 protein . For example , the activity of the NGAL2 
and / or NGAL3 protein may be inactivated , repressed or 
down - regulated by manipulating post - transcriptional modi 
fications , of the NGAL2 and / or NGAL3 protein resulting in 
a reduced or lost activity . 
[ 0153 ] In one embodiment , the methods of the invention 
comprise comparing the activity of the NGAL2 and / or 
NGAL3 polypeptide and / or expression of the SOD7 and / or 
NGAL3 gene with the activity of the NGAL2 and / or 
NGAL3 polypeptide and / or expression of the SOD7 and / or 
NGAL3 gene in a control plant . 
[ 0154 ] In another aspect , the invention relates to a plant 
obtainable or obtained by a method as described herein . 
[ 0155 ] In another aspect , the invention relates to an 
expression cassette comprising an isolated nucleic acid 
sequence comprising or consisting of a sequence as shown 
in SEQ ID NO : 1 or 2 a functional part , variant , homologue 
or orthologue thereof operably linked to a regulatory ele 
ment . In another aspect , the invention relates to an expres 
sion cassette comprising an isolated nucleic acid sequence 
comprising or consisting of a sequence as shown in SEQ ID 
NO : 4 or a functional part , variant , homologue or orthologue 
thereof operably linked to a regulatory element . The regu 
latory element may be a promoter . The invention also relates 
to a vector comprising such expression cassette . The inven 
tion also relates to a composition comprising the two expres 
sion cassettes above . 
[ 0156 ] In the methods described here , plants can be regen 
erated from plants transformed or genetically altered as 
described above and the phenotype , specifically the seed 
phenotype is analysed by known methods . 
[ 0157 ] Transformation methods are known in the art . The 
nucleic acid sequence is introduced into said plant through 
a process called transformation . The term “ introduction ” or 
“ transformation ” as referred to herein encompasses the 
transfer of an exogenous polynucleotide into a host cell , 
irrespective of the method used for transfer . Plant tissue 
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capable of subsequent clonal propagation , whether by 
organogenesis or embryogenesis , may be transformed with 
a genetic construct of the present invention and a whole 
plant regenerated there from . The particular tissue chosen 
will vary depending on the clonal propagation systems 
available for , and best suited to , the particular species being 
transformed . Exemplary tissue targets include leaf disks , 
pollen , embryos , cotyledons , hypocotyls , megagameto 
phytes , callus tissue , existing meristematic tissue ( e.g. , api 
cal meristem , axillary buds , and root meristems ) , and 
induced meristem tissue ( e.g. , cotyledon meristem and 
hypocotyl meristem ) . The polynucleotide may be transiently 
or stably introduced into a host cell and may be maintained 
non - integrated , for example , as a plasmid . Alternatively , it 
may be integrated into the host genome . The resulting 
transformed plant cell may then be used to regenerate a 
transformed plant in a manner known to persons skilled in 
the art . 

[ 0158 ] The transfer of foreign genes into the genome of a 
plant is called transformation . Transformation of plants is 
now a routine technique in many species . Advantageously , 
any of several transformation methods may be used to 
introduce the gene of interest into a suitable ancestor cell . 
The methods described for the transformation and regenera 
tion of plants from plant tissues or plant cells may be utilized 
for transient or for stable transformation . Transformation 
methods include the use of liposomes , electroporation , 
chemicals that increase free DNA uptake , injection of the 
DNA directly into the plant , particle gun bombardment , 
transformation using viruses or pollen and microprojection . 
Methods may be selected from the calcium / polyethylene 
glycol method for protoplasts , electroporation of proto 
plasts , microinjection into plant material , DNA or RNA 
coated particle bombardment , infection with ( non - integra 
tive ) viruses and the like . Transgenic plants , including 
transgenic crop plants , are preferably produced via Agro 
bacterium tumefaciens mediated transformation . 
[ 0159 ] To select transformed plants , the plant material 
obtained in the transformation is , as a rule , subjected to 
selective conditions so that transformed plants can be dis 
tinguished from untransformed plants . For example , the 
seeds obtained in the above - described manner can be 
planted and , after an initial growing period , subjected to a 
suitable selection by spraying . A further possibility is grow 
ing the seeds , if appropriate after sterilization , on agar plates 
using a suitable selection agent so that only the transformed 
seeds can grow into plants . Alternatively , the transformed 
plants are screened for the presence of a selectable marker 
such as the ones described above . Following DNA transfer 
and regeneration , putatively transformed plants may also be 
evaluated , for instance using Southern analysis , for the 
presence of the gene of interest , copy number and / or 
genomic organisation . Alternatively or additionally , expres 
sion levels of the newly introduced DNA may be monitored 
using Northern and / or Western analysis , both techniques 
being well known to persons having ordinary skill in the art . 
[ 0160 ] The generated transformed plants may be propa 
gated by a variety of means , such as by clonal propagation 
or classical breeding techniques . For example , a first gen 
eration ( or T1 ) transformed plant may be selfed and 
homozygous second - generation ( or T2 ) transformants 
selected , and the T2 plants may then further be propagated 
through classical breeding techniques . The generated trans 
formed organisms may take a variety of forms . For example , 

they may be chimeras of transformed cells and non - trans 
formed cells ; clonal transformants ( e.g. , all cells trans 
formed to contain the expression cassette ) ; grafts of trans 
formed and untransformed tissues ( e.g. , in plants , a 
transformed rootstock grafted to an untransformed scion ) . 
[ 0161 ] The various aspects of the invention described 
herein clearly extend to any plant cell or any plant produced , 
obtained or obtainable by any of the methods described 
herein , and to all plant parts and propagules thereof unless 
otherwise specified . The present invention extends further to 
encompass the progeny of a primary transformed or trans 
fected cell , tissue , organ or whole plant that has been 
produced by any of the aforementioned methods , the only 
requirement being that progeny exhibit the same genotypic 
and / or phenotypic characteristic ( s ) as those produced by the 
parent in the methods according to the invention . 
[ 0162 ] The invention also extends to harvestable parts of 
a plant of the invention as described above such as , but not 
limited to seeds , leaves , fruits , flowers , stems , roots , rhi 
zomes , tubers and bulbs . The invention furthermore relates 
to products derived , preferably directly derived , from a 
harvestable part of such a plant , such as dry pellets or 
powders , oil , fat and fatty acids , starch or proteins . The 
invention also relates to food products and food supplements 
comprising the plant of the invention or parts thereof . 
[ 0163 ] While the foregoing disclosure provides a general 
description of the subject matter encompassed within the 
scope of the present invention , including methods , as well as 
the best mode thereof , of making and using this invention , 
the following examples are provided to further enable those 
skilled in the art to practice this invention and to provide a 
complete written description thereof . However , those skilled 
in the art will appreciate that the specifics of these examples 
should not be read as limiting on the invention , the scope of 
which should be apprehended from the claims and equiva 
lents thereof appended to this disclosure . Various further 
aspects and embodiments of the present invention will be 
apparent to those skilled in the art in view of the present 
disclosure . 
[ 0164 ] All documents mentioned in this specification are 
incorporated herein by reference in their entirety , including 
references to gene and protein accession numbers . 
[ 0165 ] “ and / or ” where used herein is to be taken as 
specific disclosure of each of the multiple specified features 
or components with or without the other at each combination 
unless otherwise dictated . For example “ A , B and / or C ” is to 
be taken as specific disclosure of each of ( 1 ) A , ( ii ) B , ( iii ) 
C , ( iv ) A and B , ( v ) B and C or ( vi ) A and B and C , just as 
if each is set out individually herein . 
[ 0166 ] Unless context dictates otherwise , the descriptions 
and definitions of the features set out above are not limited 
to any particular aspect or embodiment of the invention and 
apply equally to all aspects and embodiments which are 
described . 
[ 0167 ] The invention is further described in the following 
non - limiting examples . 

EXAMPLES 

[ 0168 ] Methods 
[ 0169 ] Plant Materials and Growth Conditions 
[ 0170 ] Arabidopsis thaliana Columbia ( Col - 0 ) was used 
as wild - type line . The dal - 1 , sod7-1D , sod7 - kol and ngal3 
kol were in the Col - 0 background . sod7-1D was identified 
as a suppressor of dal - 1 by using T - DNA activation tagging 
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method . The sod7 - kol ( SM_3_34191 ) and ngal3 - kol ( SM_ 
3_36641 ) were identified in AtIDB ( atidb.org ) and obtained 
from Arabidopsis Stock Centre NASC collection . T - DNA 
insertions were confirmed by PCR and sequencing by using 
the primers described in Table 1. Arabidopsis plants were 
grown under long - day conditions ( 16 h light / 8 h dark ) at 22 ° 
C. Activation tagging screening The activation tagging plas 
mid pJFAT260 was introduced into the da1-1 mutant plants 
using Agrobacterium tumefaciens strain GV3101 ( Fan et al . , 
2009 ; Fang et al . , 2012 ) , and T1 plants were selected by 
using the herbicide Basta . Seeds produced from T1 plants 
were used to isolate modifiers of dal - 1 . 
[ 0171 ] Morphological and Cellular Analysis 
[ 0172 ] To measure seed size , we photographed dry seeds 
of the wild type and mutants under a Leica microscope 
( LEICA S8APO ) using Leica CCD ( DFC420 ) . The projec 
tive area of wild - type and mutant seeds was measured by 
using Image J software . Average seed weight was deter 
mined by weighing mature dry seeds in batches of 100 using 
an electronic analytical balance ( METTLER TOLEDO 
AL104 , China ) . The weights of five sample batches were 
measured for each seed lot . Fully expanded cotyledons , 
petals ( stage 14 ) and leaves were scanned to produce digital 
images for area measurement . To measure cell number and 
cell size , petals , leaves , ovules and seeds were placed in a 
drop of clearing solution [ 30 ml H20 , 80 g Chloral hydrate 
( Sigma , C8383 ) , 10 ml 100 % Glycerol ( Sigma , G6279 ) ] . 
Cleared Samples were imaged under a Leica microscope 
( LEICA DM2500 ) with differential interference contrast 
( DIC ) optics and photographed with a SPOT FLEX Cooled 
CCD Digital Imaging System . Area measurement was made 
by using Image J software . 
[ 0173 ] Cloning of the SOD7 Gene 
[ 0174 ] The flanking sequences of the T - DNA insertion of 
the sod7-1D mutant were identified by the thermal asym 
metric interlaced PCR ( TAIL - PCR ) according to a previ 
ously reported method ( Liu et al . , 1995 ) . Briefly , TAIL - PCR 
utilizes three nested specific primers ( OJF22 , OJF23 and 
OJF24 ) within the T - DNA region of the pJFAT260 vector 
and a shorter arbitrary degenerate primer ( ADL ) . Thus , the 
relative amplification efficiencies of specific and non - spe 
cific products can be thermally controlled . TAIL - PCR prod 
ucts were sequenced using the primer OJF24 . The specific 
primers OJF22 , OJF23 and OJF24 and an arbitrary degen 
erate ( AD1 ) primer are described in Table 1 . 
[ 0175 ] Constructs and Plant Transformation 
[ 0176 ] The 35S : GFP - SOD7 , PSOD7 : SOD7 - GFP and 
PSOD7 : GUS constructs were made using a PCR - based 
Gateway system . The coding sequence ( CDS ) of SOD7 was 
amplified using the primers SOD7CDS - F and SOD7CDS - R 
( Table 1 ) . PCR products were cloned into pCR8 / TOPO TA 
cloning vector . The SOD7 CDS was then subcloned into the 
binary vector pMDC43 with the GFP gene to generate the 
transformation plasmid 35S : GFP - SOD7 . The SOD7 
genomic sequence containing 2040 - bp promoter sequence 
and 2104 - bp SOD7 gene was amplified using the primers 
SOD7G - F and SOD7G - R ( Table 1 ) . PCR products were 
cloned into pCR8 / TOPO TA cloning vector . The SOD7 
genomic sequence was then subcloned into the binary vec 
tors PMDC107 with the GFP gene to generate the transfor 
mation plasmid pSOD7 : SOD7 - GFP . The 2262 - bp SOD7 
promoter sequence was amplified using the primers 
SOD7P - F and SOD7P - R ( Table 1 ) . PCR products were 
cloned into pCR8 / TOPO TA cloning vector . The SOD7 

promoter was then subcloned into the binary vectors 
PGWB3 with the GUS gene to generate the transformation 
plasmid PSOD7 : GUS . The plasmids 35S : GFP - SOD7 , 
PSOD7 : SOD7 - GFP and PSOD7 : GUS were introduced into 
Col - 0 or sod7 - kol ngal3kol plants using Agrobacterium 
tumefaciens GV3101 , respectively , and transformants were 
selected on hygromycin ( 30 ug / ml ) -containing medium . The 
SOD7 cDNA was cloned into the Apal and Spel sites of the 
binary vector pER8 to generate a chemically inducible 
construct pERN - SOD7 . The specific primers for the pER8 
SOD7 construct were SOPZER - F and SOD7ER - R . The 
plasmid PER8 - SOD7 was introduced into Col - 0 plants using 
Agrobacterium tumefaciens GV3101 , and transformants 
were selected on hygromycin ( 30 ug / ml ) -containing 
medium . GUS staining Samples ( PSOD7 : GUS ) were stained 
in a GUS staining solution ( 1 mM X - gluc , 50 Mm NaPO4 
buffer , 0.4 mM each K3Fe ( CN ) 6 / K4Fe ( CN ) 6 , and 0.1 % 
( v / v ) Triton X - 100 ) and incubated at 37 ° C. for 3 hours . 
After GUS staining , chlorophyll was removed by 70 % 
ethanol . RT - PCR and quantitative real - time RT - PCR . Total 
RNA was extracted from Arabidopsis seedlings using an 
RNAprep pure Plant kit ( TIANGEN ) . mRNA was reverse 
transcribed into cDNA using SuperScriptIII reverse tran 
scriptase ( Invitrogen ) . cDNA samples were standardized on 
ACTIN2 transcript amount using the primers ACTIN2 - F and 
ACTIN2 - R ( Table 1 ) . Quantitative real - time RT - PCR analy 
sis was performed with a Lightcycler 480 machine ( Roche ) 
using the Lightcycler 480 SYBR Green I Master ( Roche ) . 
ACTIN2 mRNA was used as an internal control , and relative 
amounts of mRNA were calculated using the comparative 
threshold cycle method . The primers used for RT - PCR and 
quantitative real - time RT - PCR are described in Table 1 . 
[ 0177 ] The Chromatin Immunoprecipitation ( CHIP ) Assay 
[ 0178 ] The chromatin immunoprecipitation ( ChIP ) assay 
was performed as described previously with minor modifi 
cations ( Gendrel et al . , 2005 ) . Briefly , 35S : GFP and 35S : 
GFP - SOD7 transgenic seeds were grown on 1/2 MS plates 
for 10 days . The seedlings were cross - linked by 1 % form 
aldehyde for 15 min in vacuum and stopped by 0.125 M 
Glycine . Samples were ground in liquid nitrogen , and nuclei 
were isolated . Chromatin was immunoprecipitated by anti 
GFP ( Roche , 11814460001 ) and protein A + G beads ( Mill 
pore Magna ChIP Protein A + G Magnetic Beads , 16-663 ) . 
DNA was precipitated by glycogen , NaOAc and ethanol , 
washed by 70 % ethanol , and dissolved in 60 ul of water . 
Gene - specific primers ( PF1 - F , PF1 - R , PF - 2F , PF2 - R , 
ACTIN7 - ChIP - F , and ACTIN7 - ChIP - R ) were used to quan 
tify the enrichment of each fragment ( Table 1 ) . 
[ 0179 ] The DNA Electrophoretic Mobility Shift Assay 
( EMSA ) 
[ 0180 ] The coding sequence of SOD7 was cloned into the 
Ndel and BamHI sites of the PMAL - C2 vector to generate 
the construct MBP - SOD7 . MBP - SOD7 fusion proteins were 
expressed in Escherichia coli BL21 ( DE3 ) ( Biomed ) and 
purified by Amylose resins ( New England Biolabs ) . The 
biotin - labeled and unlabeled probes were synthesized as 
forward and reverse strands . The forward and reverse 
strands were then incubated in a solution ( 50 mM Tris - HCI , 
5 mM EDTA and 250 mM NaCl ) at 95 ° C. for 10 min and 
renatured to double stranded probes at room temperature . 
The gel - shift assay was performed according to the method 
described previously ( Smaczniak et al . , 2012 ) . 
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[ 0181 ] Results 
[ 0182 ] sod7-1D Suppresses the Seed Size Phenotype of 
Dal - 1 
[ 0183 ] We previously identified the ubiquitin receptor 
DA1 as a negative regulator of seed size in Arabidopsis ( Li 
et al . , 2008 ) . The dal - 1 mutant formed large seeds due to 
increased cell proliferation in the maternal integuments ( Li 
et al . , 2008 ; Xia et al . , 2013 ) . To identify novel components 
in the DA1 pathway or other seed size regulators , we 
initiated a T - DNA activation tagging screen for modifiers of 
dal - 1 ( Fang et al . , 2012 ) . A dominant suppressor of dal - 1 
( sod7-1D ) was isolated from seeds produced from approxi 
mate 16,000 T1 plants ( FIG . 1A ) . Seeds of the sod7-1D 
dal - 1 double mutant were significantly smaller and lighter 
than dal - 1 seeds ( FIGS . 1A , E and F ) . The embryo consti 
tutes the major volume of a mature seed in Arabidopsis . 
sod7-1D dal - 1 embryos were smaller than dal - 1 embryos 
( FIG . 1B ) . The size of sod7-1D dal - 1 cotyledons was 
significantly reduced , compared with that of dal - l cotyle 
dons ( FIG . 16 ) . In addition , sod7-1D da1-1 double mutant 
formed smaller leaves and flowers than dal - 1 ( FIGS . 1C and 
1D ) . Thus , these results show that the sod7-1D mutation 
suppressed the seed and organ size phenotypes of dal - 1 . 
[ 0184 ] sod7-1D Produces Small Seeds 
[ 0185 ] We isolated the single sod7-1D mutant among F2 
progeny derived from a cross between the wild type ( Col - 0 ) 
and sod7-1D da1-1 . The sod7-1D seeds were significantly 
smaller and lighter than wild - type seeds ( FIGS . 2A , B , G 
and H ) . We further isolated and visualized embryos from 
mature wild - type and sod7-1D seeds . The sod7-1D embryos 
were obviously smaller than wild - type embryos ( FIGS . 2C 
and D ) . The changes in seed size were also reflected in the 
size of seedlings ( FIGS . 2E and F ) . The 10 - d old sod7-1D 
cotyledons were significantly smaller than wild - type coty 
ledons ( FIGS . 2E , F and I ) . In addition , the sod7-1D mutants 
exhibited small leaves and flowers compared with the wild 
type . The decreased size of sod7-1D leaves and petals was 
not caused by smaller cells , indicating that the sod7-1D 
mutation results in a decrease in cell number . In fact , the 
average area of epidermal cells in sod7-1D petals was larger 
than that in wild - type petals , suggesting a possible compen 
sation mechanism between cell number and cell size . 
[ 0186 ] SOD7 Encodes a B3 Domain Transcriptional 
Repressor NGAL2 
[ 0187 ] To determine whether the seed and organ size 
phenotypes of sod7-1D was caused by the T - DNA insertion , 
we firstly analyzed the genetic linkage of the mutant phe 
notypes with Basta resistance , which is conferred by the 
selectable marker of the activation tagging vector ( Fan et al . , 
2009 ) . In a T2 population , 181 plants with sod7-1D dal - 1 
phenotypes were resistant , whereas 55 plants with dal - 1 
phenotypes were sensitive , indicating that the insertion is 
cosegregated with the sod7-1D phenotypes . To clone the 
SOD7 gene , we isolated the T - DNA flanking sequences 
using thermal asymmetric interlaced PCR ( Liu et al . , 1995 ) . 
DNA sequencing revealed that the T - DNA had inserted 
approximately 5.6 kb upstream of the At3g11580 and about 
3.7 kb upstream of the At3g11590 gene ( FIG . 3A ) . To 
determine which gene is responsible for the sod7-1D phe 
notypes , we examined the mRNA levels of these two genes . 
The mRNA of the At3g11590 gene accumulated at a similar 
level in sod7-1D dal - 1 and dal - 1 , suggesting that 
At3g11590 is not the SOD7 gene ( FIG . 3B ) . By contrast , 
expression level of the At3g11580 gene in sod7-1D dal - 1 

plants was dramatically higher than that in dal - 1 plants , 
suggesting that At3g11580 is the SOD7 gene ( FIG . 3B ) . To 
further confirm whether the sod7-1D phenotypes were 
caused by ectopic At3g11580 expression , we overexpressed 
the At3g11580 gene ( 35S : GFP - SOD7 ) in wild - type plants 
( Col - 0 ) and isolated 37 transgenic plants . Most transgenic 
lines showed small seeds and organs ( FIGS . 3D - F ) , similar 
to those observed in the sod7-1D single mutant , indicating 
that At3g11580 is the SOD7 gene . The SOD7 gene encodes 
a NGATHA like protein ( NGAL2 ) containing a B3 DNA 
binding domain and a transcriptional repression motif ( FIG . 
3C ) ( Alvarez et al . , 2009 ; Ikeda and Ohme - Takagi , 2009 ; 
Trigueros et al . , 2009 ) . SOD7 belongs to the RAV gene 
family that consists of 13 members in Arabidopsis ( FIG . 10 ) 
( Swaminathan et al . , 2008 ) . Several members of the RAV 
family contain the putative transcriptional repression motifs , 
including NGAI , NGA2 , NGA3 , NGA4 , NGALI , NGAL2 / 
SOD7 and NGAL3 ( FIG . 10 ) ( Ikeda and Ohme - Takagi , 
2009 ) . The transcriptional repression motifs in NGAI , 
NGAL1 and NGAL2 / SOD7 have been known to possess the 
repressive activity ( Ikeda and Ohme - Takagi , 2009 ) , indicat 
ing that they are transcriptional repressors . SOD7 exhibits 
the highest similarity to Arabidopsis NGAL3 / DEVELOP 
MENT - RELATED PCG TARGET IN THE APEX 4 ( DPA4 ) 
( FIG . 10 ) , which has known roles in the regulation of leaf 
serrations ( Engelhorn et al . , 2012 ) , but no previously iden 
tified function in seed size control . 
[ 0188 ] Expression Pattern and Subcellular Localization of 
SOD7 
[ 0189 ] To monitor SOD7 expression pattern during devel 
opment , the pSOD7 : GUS and PSOD7 : SOD7 - GFP vectors 
were constructed and transformed to wild - type plants , 
respectively . The tissue - specific expression patterns of 
SOD7 were examined using a histochemical assay for GUS 
activity . In seedlings , relatively higher GUS activity was 
detected in younger leaves than in older leaves ( FIGS . 
4A - C ) . In flowers , GUS activity was observed in sepals , 
petals , stamens and carpels ( FIGS . 4D - K ) . GUS activity was 
stronger in younger floral organs than in older ones ( FIGS . 
4D - K ) . Expression of SOD7 was also detected in ovules 
( FIG . 4L ) . Thus , these analyses indicate that SOD7 is a 
temporally and spatially expressed gene . As SOD7 encodes 
a B3 domain transcriptional repressor , we speculated that 
SOD7 is localized in the nucleus . To determine subcellular 
localization of SOD7 , we observed GFP inflorescence in 
PSOD7 : SOD7 - GFP transgenic plants . As shown in FIGS . 
4M - O , GFP signal was only detected in nuclei . We also 
expressed a GFP - SOD7 fusion protein under the control of 
the 35S promoter in wild - type plants . Transgenic lines 
overexpressing GFP - SOD7 formed smaller seeds than the 
wild type ( FIG . 3D ) , indicating that the GFP - SOD7 fusion 
protein is functional . As shown in FIGS . 4P - R , GFP fluo 
rescence in 35S : GFP - SOD7 transgenic plants was exclu 
sively observed in nuclei . Thus , these results show that 
SOD7 is a nuclear - localized protein . 
[ 0190 ] SOD7 / NGAL2 Acts Redundantly with NGAL3 to 
Control Seed Size 
[ 0191 ] In order to further investigate the function of SOD7 
in seed size control , we isolated T - DNA inserted loss - of 
function mutants for SOD7 and NGAL3 , the most closely 
related family member . sod7 - kol ( SM_3_34191 ) was iden 
tified with T - DNA insertion in the first exon of the SOD7 
gene ( FIG . 5A ) . ngal3 - kol ( SM_3_36641 ) had T - DNA 
insertion in the first exon of the NGAL3 gene ( FIG . 5B ) . The 
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T - DNA insertion sites were confirmed by PCR using T - DNA 
specific and flanking primers and sequencing PCR products . 
sod7 - kol and ngal3 - kol mutants had no detectable full 
length transcripts of SOD7 and NGAL3 , respectively . Seeds 
from sod7 - kol and ngal3 - kol mutants were slightly larger 
and heavier than seeds from wild - type plants ( FIGS . 5C , G 
and H ) . The cotyledon area of sod7 - kol and ngal3 - kol 
mutants was increased , compared with that of the wild type 
( FIG . 51 ) . Considering that SOD7 shares the highest simi 
larity with NGAL3 , we speculated that SOD7 may act 
redundantly with NGAL3 to influence seed size . To test this , 
we generated the sod7 - kol ngal3 - kol double mutant . As 
shown in FIGS . 5C , D , G and H , the seed size and weight 
phenotypes of sod7 - kol mutant were synergistically 
enhanced by the disruption of NGAL3 , indicating that 
SOD7 functions redundantly with NGAL3 to control seed 
size . We further measured the cotyledon area of 10 - d - old 
seedlings . A synergistic enhancement of cotyledon size of 
sod7 - kol by the ngal3 - kol mutation was also observed 
( FIG . 51 ) . In addition , the sod7 - kol ngal3 - kol double 
mutant formed larger leaves and flowers than their parental 
lines ( FIGS . 5E and F ; 11 ) . Thus , these results indicate that 
SOD7 and NGAL3 act redundantly to control seed and 
organ growth . 
[ 0192 ] SOD7 Acts Maternally to Control Seed Size 
[ 0193 ] As the size of a seed is determined by the zygotic 
and / or maternal tissues ( Garcia et al . , 2005 ; Xia et al . , 2013 ; 
Du et al . , 2014 ) , we asked whether SOD7 functions mater 
nally or zygotically . We therefore performed reciprocal cross 
experiments between the wild type and sod7 - kol ngal3 - kol . 
The effect of sod7 - kol ngal3 - kol on seed size was observed 
only when sod7 - kol ngal3 - kol was used as maternal plants 
( FIG . 6A ) . The size of seeds from sod7 - kol ngal3 - kol plants 
pollinated with wild - type pollen was similar to that from the 
self - pollinated sod7 - kol ngal3 - kol plants ( FIG . 6A ) . By 
contrast , the size of seeds from wild - type plants pollinated 
with sod7 - kol ngal3 - kol mutant pollen was similar to that 
from the self - pollinated wild - type plants ( FIG . 6A ) . These 
results indicate that sod7 - kol ngal3 - kol acts maternally to 
influence seed size . We further investigated the size of 
Col - 0 / Col - 0 F2 , Col - 0 / sod7 - kol ngal3 - kol F2 , sod7 - kol 
ngal3 - ko1 / Col - 0 F2 and sod7 - kol ngal3 - ko1 / sod7 - ko1 
ngal3 - ko1 F2 seeds . As shown in FIG . 6B , sod7 - kol ngal3 
ko1 / sod7 - kol ngal3 - ko1 F2 seeds were larger than wild - type 
seeds , while the size of Col - 0 / sod7 - kol ngal3 - kol F2 and 
sod7 - kol ngal3 - kol / Col - 0 F2 seeds was similar to that of 
wild - type seeds . Thus , these results indicate that the embryo 
and endosperm genotypes for SOD7 do not determine seed 
size , and SOD7 is required in the sporophytic tissue of the 
mother plant to control seed growth . 
[ 0194 ] SOD7 Regulates Cell Proliferation in the Maternal 
Integuments 
[ 0195 ] The reciprocal crosses showed that SOD7 func 
tions maternally to influence seed size . The integuments 
surrounding the ovule are maternal tissues , which could set 
the growth potential of the seed coat after fertilization . 
Consistent with this idea , several studies showed that the 
integument size influences the final size of seeds in Arabi 
dopsis ( Garcia et al . , 2005 ; Schruff et al . , 2006 ; Adamski et 
al . , 2009 ; Xia et al . , 2013 ; Du et al . , 2014 ) . We therefore 
asked whether SOD7 acts through the maternal integuments 
to determine seed size . To test this , we characterized mature 
ovules of the wild type and sod7 - kol ngal3 - kol . As shown 
in FIGS . 6C and D , the sod7 - kol ngal3 - kol ovules were 

obviously larger than wild - type ovules . The outer integu 
ment length of sod7 - kol ngal3 - kol ovules was significantly 
increased , compared with that of wild - type ovules ( FIG . 
6E ) . As the size of the integument is determined by cell 
proliferation and cell expansion , we examined the number 
and size of outer integument cells in wild - type and sod7 - kol 
ngal3 - kol ovules . As shown in FIG . 6F , the number of outer 
integument cells in sod7 - kol ngal3 - kol ovules was 
increased , compared with that in wild - type ovules . By 
contrast , the length of outer integument cells in sod7 - kol 
ngal3 - kol ovules was similar to that in wild - type ovules 
( FIG . 6G ) . These results showed that SOD7 is required for 
cell proliferation in the maternal integuments of ovules . 
After fertilization , cells in the integument mainly undergo 
expansion but still have division . We further examined the 
number and size of outer integument cells in wild - type and 
sod7 - kol ngal3 - kol seeds at 6 and 8 day after pollination 
( DAP ) . In wild - type seeds , the number of outer integument 
cells at 6 DAP was comparable with that at 8 DAP ( FIG . 6F ) , 
indicating that cells in the outer integuments of wild - type 
seeds completely stop dividing by 6 DAP . Similarly , cells in 
the outer integuments of sod7 - kol ngal3 - kol seeds also 
cease division by 6 DAP . The number of outer integument 
cells in sod7 - kol ngal3 - kol seeds was significantly 
increased , compared with that in wild - type seeds ( FIG . 6F ) . 
By contrast , the length of outer integument cells in sod7 - kol 
ngal3 - kol seeds was not increased in comparison to that in 
wild - type seeds ( FIG . 6G ) . Thus , these analyses indicate that 
SOD7 is required for cell proliferation in the maternal 
integuments of ovules and developing seeds . 
[ 0196 ] SOD7 Acts in a Common Pathway with KLU to 
Control Seed Size , but does so Independently of DA1 
[ 0197 ] The Arabidopsis klu mutants formed small seeds 
due to the decreased cell proliferation in the integuments , 
while plants overexpressing KLU / CYP78A5 produced large 
seeds as a result of the increased cell proliferation in the 
integuments ( Adamski et al . , 2009 ) , suggesting that SOD7 
and KLU could function antagonistically in a common 
pathway to control seed growth . To test for genetic interac 
tions between SOD7 and KLU , we generated the klu - 4 
sod7 - kol ngal3 - kol triple mutant and measured the size of 
seeds from wild - type , klu - 4 , sod7 - kol ngal3 - kol and klu - 4 
sod7 - kol ngal3 - kol plants . As shown in FIGS . 7A and B , 
the average size and weight of klu - 4 sod7 - kol ngal3 - kol 
seeds were similar to those of the klu - 4 single mutant , 
indicating that klu - 4 is epistatic to sod7 - kol ngal3 - kol with 
respect to seed size and weight . We further investigated the 
mature ovules from wild - type , klu - 4 , sod7 - kol ngal3 - ko1 
and klu - 4 sod7 - kol ngal3 - kol plants . The outer integument 
length of klu - 4 sod7 - kol ngal3 - kol ovules was comparable 
with that of klu - 4 ovules ( FIG . 7C ) . Similarly , the outer 
integument length of klu - 4 sod7 - kol ngal3 - kol seeds was 
indistinguishable from that of klu - 4 seeds at 8 DAP ( FIG . 
7C ) . In addition , the size of klu - 4 sod7 - kol ngal3 - kol petals 
was similar to that of klu - 4 petals ) . 
[ 0198 ] Thus , these genetic analyses show that klu - 4 is 
epistatic to sod7 - kol ngal3 - kol with respect to seed and 
organ size , indicating that SOD7 and KLU act antagonisti 
cally in a common pathway to control seed and organ 
growth . To further understand the cellular basis of epistatic 
interactions between SOD7 and KLU , we investigated the 
outer integument cell number of ovules and developing 
seeds from wild - type , klu - 4 , sod7 - kol ngal3 - kol and klu - 4 
sod7 - kol ngal3 - kol plants . The number of outer integument 
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cells in klu - 4 sod7 - kol ngal3 - kol ovules was similar to that 
in klu - 4 ovules ( FIG . 7D ) . Similarly , the number of outer 
integument cells in klu - 4 sod7 - kol ngal3 - kol seeds was 
comparable with that in klu - 4 seeds ( FIG . 7D ) . These results 
indicate that klu - 4 is epistatic to sod7 - kol ngal3 - kol with 
respect to the number of outer integument cells . We also 
observed that cells in the outer integuments of klu - 4 and 
klu - 4 sod7 - kol ngal3 - kol seeds were slightly longer than 
those in wild - type seeds , suggesting a possible compensa 
tion mechanism between cell proliferation and cell expan 
sion . Together , these findings show that SOD7 functions 
antagonistically in a common pathway with KLU to control 
cell proliferation in the maternal integuments . 
[ 0199 ] Considering that sod7-1D was identified as a sup 
pressor of da1-1 in seed size , we further asked whether 
SOD7 and DA1 could act in the same genetic pathway . To 
test this , we measured the size of wild - type , da1-1 , sod7-1D 
and sod7-1D dal - 1 seeds . The genetic interaction between 
sod7-1D and dal - 1 was essentially additive for seed size , 
compared with that of sod7-1D and dal - 1 single mutants , 
indicating that SOD7 might function independently of DA1 
to control seed size . We further crossed sod7 - kol ngal3 - kol 
with dal - 1 and generated the sod7 - kol ngal3 - kol dal - 1 
triple mutant and measured its seed size . The genetic inter 
action between sod7 - kol ngal3 - kol and da1-1 was also 
additive for seed size , compared with their parental lines , 
further supporting that SOD7 functions to control seed 
growth separately from DA1 . 
[ 0200 ] SOD7 Directly Binds to the Promoter of KLU and 
Represses the Expression of KLU 
[ 0201 ] Considering that SOD7 acts antagonistically in a 
common pathway with KLU to control seed size , we asked 
whether the transcription repressor SOD7 could repress the 
expression of KLU . We therefore investigated the expres 
sion of KLU in the chemically - inducible SOD7 ( PER8 
SOD7 ) transgenic plants . After the PER8 - SOD7 transgenic 
plants were treated with the inducer ( B - estradiol ) , the 
expression of SOD7 was strongly induced at 4 and 8 hours 
( FIG . 8A ) . As expected , the expression of KLU was dra 
matically repress at 4 and 8 hours ( FIG . 8A ) . Thus , these 
results indicate that SOD7 represses the expression of KLU 
and also suggest that KLU might be a direct target of SOD7 . 
[ 0202 ] To determine whether SOD7 can directly bind to 
the promoter of the KLU gene , we performed a chromatin 
immunoprecipitation ( ChIP ) assay with 35S : GFP and 
35 : GFP - SOD7 transgenic plants . It has been reported that 
the CACCTG sequence is recognized by the B3 domain of 
RAV1 , one member of the RAV family ( Kagaya et al . , 1999 ; 
Yamasaki et al . , 2004 ) . We therefore analyzed the promoter 
sequence of KLU and did not find an intact CACCTG 
sequence within 2 kb promoter region of KLU . However , we 
found a similar sequence ( CACTTG ) in the promoter region 
of KLU ( FIG . 8B ) , which could be the potential SOD7 
binding site . To test this , we examined the enrichment of a 
KLU promoter fragment ( PF1 ) containing the CACTTG 
sequence by ChIP analyses and found that the fragment PF1 
was strongly enriched in the chromatin - immunoprecipitated 
DNA with anti - GFP antibody ( FIGS . 8B and C ) . By con 
trast , we did not detect significant enrichment of an ACTING 
promoter sequence and the KLU promoter fragment PF2 , 
which do not contain the CACTTG sequence ( FIGS . 8B and 
C ) . This result shows that SOD7 associates with the pro 
moter of KLU in vivo . We further expressed SOD7 as a 
MBP fusion protein ( MBP - SOD7 ) and performed the DNA 

electrophoretic mobility shift assays ( EMSA ) . As shown in 
FIGS . 8B and D , MBP - SOD7 was able to bind to the 
biotin - labeled probe A containing the CACTTG sequence , 
and the binding was reduced by the addition of an unlabeled 
probe A. By contrast , MBP - SOD7 failed to bind to a probe 
A - m with mutations in the CACTTG sequence ( FIGS . 8B 
and D ) . Taken together , these results show that SOD7 
directly binds to the promoter of KLU and represses KLU 
expression . 
[ 0203 ] Discussion 
[ 0204 ] Seed size is crucial for plant fitness and agricultural 
purposes , but little is known about the genetic and molecular 
mechanisms that set the final size of seeds in plants . In this 
study , we show that SOD7 acts maternally to control seed 
size by restricting cell proliferation in the integuments of 
ovules and developing seeds . SOD7 encodes a B3 domain 
transcriptional repressor NGAL2 and acts redundantly with 
its closest homolog NGAL3 to control seed size . Genetic 
analyses indicate that SOD7 functions in a common pathway 
with the maternal factor KLU to control seed growth , but 
does so independently of DA1 . Further results reveal that 
SOD7 directly binds to the promoter region of KLU and 
represses KLU expression . Thus , our findings identify 
SOD7 as a negative factor for seed size and define the 
genetic and molecular mechanisms of SOD7 and KLU in 
seed size control . 
[ 0205 ) SOD7 Acts Maternally to Regulate Seed Size 
[ 0206 ] The sod7-1D gain - of - function mutant was identi 
fied as a suppressor of the large seed phenotype of dal - 1 . 
However , genetic analyses showed that SOD7 functions 
independently of DA1 to control seed growth . The sod7-1D 
single mutant produced small seeds and organs ( FIG . 2 ) , 
while the simultaneous disruption of SOD7 and the closely 
related family member NGAL3 resulted in large seeds and 
organs ( FIG . 5 ) , indicating that SOD7 is a negative regulator 
of seed and organ size . Several previous studies suggest that 
there is a possible link between seed size and organ growth . 
For instance , arf2 , dal - 1 , da2-1 and eod3-1D mutants pro 
duced large seeds and organs ( Schruff et al . , 2006 ; Li et al . , 
2008 ; Fang et al . , 2012 ; Xia et al . , 2013 ) , whereas klu and 
sod2 / ubp15 mutants formed small seeds and organs ( Anas 
tasiou et al . , 2007 ; Adamski et al . , 2009 ; Du et al . , 2014 ) . 
However , seed size is not invariably associated with organ 
size . For example , eod8 / med25 mutants with large organs 
formed normal - sized seeds ( Xu and Li , 2011 ) , while ap2 
mutants with normal - sized organs produced large seeds 
( Jofuku et al . , 2005 ; Ohto et al . , 2005 ) . Thus , these findings 
suggest that seeds and organs not only share common 
mechanisms but also possess distinct pathways to control 
their respective size . 
[ 0207 ] Reciprocal cross experiments showed that SOD7 
acts maternally to restrict seed growth , and the endosperm 
and embryo genotypes for SOD7 do not determine seed size 
( FIG . 6 ) . The integuments surrounding the ovule are mater 
nal tissues and form the seed coat after fertilization . Arabi 
dopsis arf2 , ap2 , dal - 1 , da2-1 and eod3-1D mutants with 
large integuments formed large seeds ( Jofuku et al . , 2005 ; 
Ohto et al . , 2005 ; Schruff et al . , 2006 ; Li et al . , 2008 ; Fang 
et al . , 2012 ; Xia et al . , 2013 ) , while klu - 4 and ubp15 / sod2 
mutants with small integuments produced small seeds ( Ad 
amski et al . , 2009 ; Du et al . , 2014 ) , indicating that the 
maternal integuments are crucial for determining seed size 
in Arabidopsis . Consistent with this notion , mature eod7 
kol ngal3 - kol ovules were larger than wild - type ovules 
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( FIGS . 6C and D ) . The outer integument length of eod7 - ko1 
ngal3 - kol ovules and developing seeds was significantly 
increased , compared with that of wild - type ovules and seeds 
( FIGS . 6E and 7C ) . Considering that the maternal integu 
ment or seed coat not only acts as a protective structure but 
also restricts seed growth , the regulation of maternal integu 
ment size is one of important mechanisms for seed size 
control . The size of the integument is determined by cell 
proliferation and cell expansion ; these two processes are 
assumed to be coordinated . The number of outer integument 
cells in sod7 - kol ngal3 - kol ovules and seeds was signifi 
cantly increased , compared with that in wild - type ovules and 
seeds ( FIG . 6F ) , indicating that SOD7 controls seed growth 
by limiting cell proliferation in the maternal integuments . 
Similarly , several mutants with the increased number of cells 
in the maternal integuments produced large seeds in Arabi 
dopsis ( Schruff et al . , 2006 ; Li et al . , 2008 ; Xia et al . , 2013 ) . 
By contrast , several other mutants with the decreased num 
ber of cells in the maternal integuments formed 
[ 0208 ] small seeds in Arabidopsis ( Adamski et al . , 2009 ; 
Du et al . , 2014 ) . Considering that cells in the integuments 
mainly undergo expansion after fertilization ( Garcia et al . , 
2005 ) , it is possible that the number of cells in the integu 
ments determines the growth potential of the seed coat after 
fertilization . 
[ 0209 ] The Genetic and Molecular Mechanisms of SOD7 
and KLU in Seed Size Control 

[ 0210 ] The sod7-1D mutant had small seeds and organs 
( FIG . 2 ) , as had been seen in klu mutants ( Anastasiou et al . , 
2007 ; Adamski et al . , 2009 ) . KLU encodes a cytochrome 
P450 CYP78A5 that has been proposed to generate mobile 
plant - growth substances ( Anastasiou et al . , 2007 ; Adamski 
et al . , 2009 ) . KLU regulates seed size by promoting cell 
proliferation in the maternal integuments of ovules ( Anas 
tasiou et al . , 2007 ; Adamski et al . , 2009 ) . By contrast , SOD7 
acts maternally to control seed size by limiting cell prolif 
eration in the integuments of ovules and developing seeds 
( FIG . 6 ) . These results suggest that SOD7 could function 
antagonistically in a common pathway with KLU to control 
seed size . In our growth conditions , klu - 4 formed slightly 
smaller seeds than the wild type due to the decreased cell 
number and the slightly increased cell length in the integu 
ments of developing seeds ( FIGS . 7A and D ) , suggesting a 
possible compensation mechanism between cell prolifera 
tion and cell expansion in klu - 4 integuments . Importantly , 
our genetic analyses showed that klu - 4 is epistatic to sod7 
kol ngal3 - kol with respect to seed and organ size ( FIGS . 7A 
and B ) . klu - 4 is also epistatic to sod7 - kol ngal3 - kol for the 
outer integument length ( FIG . 7C ) . Further results revealed 
that the number of cells in the outer integuments of klu - 4 
sod7 - kol ngal3 - kol ovules and developing seeds was simi 
lar to that of k / u - 4 ovules and developing seeds ( FIG . 7D ) . 
Thus , these genetic results demonstrate that SOD7 act in a 
common pathway with KLU to control seed size by regu 
lating cell proliferation in the maternal integuments . 
[ 0211 ] SOD7 encodes a B3 domain transcriptional repres 
sor NGAL2 that is localized in nuclei of Arabidopsis cells 
( FIGS . 4M - R ) . Thus , it is possible that SOD7 could directly 
bind to the promoter of KLU and repress KLU expression . 
Supporting this idea , the inducible expression of SOD7 

resulted in a strong reduction of KLU expression ( FIG . 8A ) . 
Our ChIP - qPCR data showed that SOD7 associates with the 
promoter region of KLU in vivo ( FIGS . 8B and C ) . EMSA 
experiments revealed that SOD7 directly binds to the 
CACTTG sequence in the promoter of the KLU gene ( FIGS . 
8B and D ) . Thus , these results illustrate that SOD7 directly 
targets the promoter region of KLU and represses the 
expression of KLU , thereby determining seed size . Taken 
together , these findings reveal the genetic and molecular 
mechanisms of SOD7 and KLU in regulating Arabidopsis 
seed size . 

[ 0212 ] For many plants , the seeds are the main product to 
be harvested , and an increase in seed size would be benefi 
cial for growers . In this study , we identify SOD7 as a 
negative regulator of seed size , and demonstrate that SOD7 
acts in a common genetic pathway with KLU to control seed 
size . Our current knowledge of SOD7 functions suggests 
that the SOD7 gene ( and its homologs in other plant species ) 
could be used to engineer large seed size in crops . Consid 
ering that crop plants have undergone selection for large 
seed size during domestication ( Fan et al . , 2006 ; Song et al . , 
2007 ; Gegas et al . , 2010 ) , it will be a worthwhile challenge 
to know whether beneficial alleles of the SOD7 gene have 
already been utilized by plant breeders . 
[ 0213 ] Knockout Experiments in Rice Using Genome 
Editing 

[ 0214 ] Genome editing experiments to knock out 
osllg01560000 and / or Os12g0157000 in rice are being 
carried out using the crisper - cas9 system . Four vectors , each 
with two recognition ( CRISPR target ) sites , have been 
constructed , to achieve these knock outs , as described in 
FIG . 14. In summary , the vectors were obtained as follows : 
[ 0215 ] 1. The target sites were identified . The target site 
should be ( or approximately so ) 20 nucleotides before a 
NGG sequence , N being for any nucleotide . The target 
sequence was then evaluated using the website : http : // cbi . 
hzau.edu.cn/crispr/help.php ( incorporated herein by refer 
ence ) . Of note , the target site should be unique in the 
genome . 

[ 0216 ] 2. Using overlap PCR , the target sequence is linked 
with the U6 sequence , as shown in FIG . 14. U6 is for 
transcriptional activity . 
[ 0217 ] 3. Using infusion technology we connected the 
U6 - guide - gRNA scaffold fragment to the vector pMDC99 
cas9 to obtain the pMDC99 - cas9 - U6 - guide - gRNA scaffold 
constructs . These constructs were named zyy1 , zyy2 , zyy3 , 
zyy4 . The full sequences of these constructs are represented 
in SEQ ID NO : 155 , 156 , 157 and 158 respectively . Each 
construct contains two recognition sites , which are high 
lighted in the sequence information , and are represented 
separately as SEQ ID Nos 159 , 160 , 161 , 162 and 163 . 
[ 0218 ] 4. We then transformed these constructs into Agro 
bacteria and used an Agrobacteria mediated method to 
transform rice and obtain gene - edited rice . Transformation 
of plants is a routine technique that is well known to the 
skilled person . Nonetheless , a brief outline of transformation 
techniques is provided above . 
[ 0219 ] Knock out lines are being analysed to assess the 
phenotype . 
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TABLE 1 

Primers used in this study 

Promer Name Promer Sequences 

Primers tor T - DNA tdenttttcatton 

SM 3 34191 - LP 
SM 3 34191 - RP 
SM 3 36641 - RP 
SM 3 36641 - RP 
Spm32 
SM 3 39145 - LP 
SM 3 39145 - RP 

ACCATGACATTCGAGGTTCAC ( SEQ ID NO . 8 ) 
ATCACCACCAAAACGACGTAG ( SEQ ID NO . 9 ) 
TACGTCATGCTTCAAATCGTG ( SEQ ID NO . 10 ) 
AGGACACGAACAATTCATTCG ( SEQ ID NO . 11 ) 
TACGAATAAGAGCGTCCATTTTAGAGTGA ( SEQ ID NO . 12 ) 
ACCCAAAGAACAGCAATCATG ( SEQ ID NO . 13 ) 
AAAACACTCCGCCATTAAACC ( SEQ ID NO . 14 ) 

Primers tor TAIL - PCR 

OJF22 
OJF23 
OJF24 
AD1 

CGAGTATCAATGGAAACTTAACCG ( SEQ ID NO . 15 ) 
AACGGAGAGTGGCTTGAGAT ( SEQ ID NO . 16 ) 
TGGCCCTTATGGTTTCTGCA ( SEQ ID NO . 17 ) 
NTCGA ( G / C ) T ( NT ) T ( G / C ) G ( A / T ) GTT ( SEQ ID NO . 18 ) 

Primers tor Constructs 

SOD7CDS - F 
SOD7 CDS - R 
SOD7G - F 
SOD7G - R 
SOD7P - F 
SOD7P - R 

ATGTCAGTCAACCATTACCAC ( SEQ ID NO . 19 ) 
CAGGTAGGAGATGGACGAGGTTGA ( SEQ ID NO . 20 ) 
TGAGAGGAACCATTTCTTAGAGG ( SEQ ID NO . 21 ) 
ACCTCGTCCATCTCCTACCTGC ( SEQ ID NO . 22 ) 
AAACACGTCAAATATAACGAAT ( SEQ ID NO . 23 ) 
CTTTTTTTTGGTTTCTTGGAGTGAGAGAGAGAG 
( SEQ ID NO . 24 ) 
AGTCTGGGCCCATGTCAGTCAACCATTAC ( SEQ ID NO . 25 ) 
GCGACTAGTTTATAAAAGAGTTAAAATTA ( SEQ ID NO . 25 ) 
CGGGATCCTCAGTCAACCATTACC ( SEQ ID NO . 27 ) 
ACTAGTCGACTCAACCTCGTCCATCTCC ( SEQ ID NO . 28 ) 

SOD7 - ER - F 
SOD7 - ER - R 
MBP - SOD7 - FP 
MBP - SOD7 - RP 

Primers tor RT - PCR and qRT - PCR 

ACTIN2 - F 
ACTIN2 - R 
SOD7 - EX - F 
SOD7 - EX - R 
NGAL 3 - EX - F 
NGAL3 - EX - R 
SOD7 -- FP 
SOD7-9 - RP 
KLU - - FP 
KLU - q - RP 

GAAATCACAGCACTTGCACC ( SEQ ID NO . 29 ) 
AAGCCTTTGATCTTGAGAGC ( SEQ ID NO . 30 ) 
GCGACGACGGAGAAAGGG ( SEQ ID NO . 31 ) 
ACGACGGCGCCATAGTGT ( SEQ ID NO . 32 ) 
TTTGAAGACGAGTCAGGCAAGT ( SEQ ID NO . 33 ) 
TACGGCGGCTCCATAGTGGG ( SEQ ID NO . 34 ) 
GTATTGGAGCGGCTTGACTACACC ( SEQ ID NO . 35 ) 
GACGGCATCACCATGACATTCG ( SEQ ID NO . 36 ) 
TGATTCTGACATGATTGCTGTTCT ( SEQ ID NO . 37 ) 
TCGCAACTGTATCTGTCCCTCTA ( SEQ ID NO . 38 ) 

Primers tor ChIP assay 

ACTIN7 - CHIP - FP CGTTTCGCTTTCCTTAGTGTTAGCT ( SEQ ID NO . 29 ) 
ACTIN7 - ChIP - RP AGCGAACGGATCTAGAGACTCACCTTG ( SEQ ID NO . 40 ) 
PF1 - F CAGGCCTAAGCCTAACAGTAGAC ( SEQ ID NO . 41 ) 
PF1 - R TGTACTAGGATTTATTTACGTAG ( SEQ ID NO . 42 ) 
PF2 - F TATTGTTCATAGAAACCCTGCAAA ( SEQ ID NO . 43 ) 
PF2 - R AGTCAATGGTTTAATGGCGGAGTG ( SEQ ID NO . 44 ) 

Probes tor EMSA 

A - Btottn - FP 
A - Btottn - RP 
A - Btottn - m - FP 
A - Btottn - m - RP 

TTCTACTACACTTGCTCTCTGTA ( SEQ ID NO . 45 ) 
TACAGAGAGCAAGTGTAGTAGAA ( SEQ ID NO . 46 ) 
TTCTACTAACACCTCTCTCTGTA ( SEQ ID NO . 47 ) 
TACAGAGAGAGGTGTTAGTAGAA ( SEQ ID NO . 48 ) 
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SEQUENCE INFORMATION 
[ 0259 ] 

Identtty of homologs to NGAL2 is tndtcated 
ATSOD7 nucleic acid SEQ ID NO . 1 ( cDNA ) At3911580 
ATGTCAGTCAACCATTACCACAACACTCTCTCGTTGCATCATCACCACCAAAACGACGTAGCTATAGCACAACGAGAGTCTTTGTTC 
GAGAAATCACTCACACCAAGCGACGTCGGAAAGCTAAACCGCTTAGTCATACCAAAACAACACGCCGAGAAATACTTCCCTCTCAAT 
AATAATAATAATAATGGCGGCAGCGGAGATGACGTGGCGACGACGGAGAAAGGGATGCTTCTTAGCTTCGAGGATGAGTCAGGCAAG 
TGTTGGAAATTCAGATACTCTTATTGGAACAGTAGCCAAAGCTACGTGTTGACCAAAGGATGGAGCAGGTACGTCAAAGACAAACAC 
CTCGACGCAGGCGACGTTGTTTTCTTTCAACGTCACCGTTTTGATCTCCATAGACTCTTCATTGGCTGGCGGAGACGCGGTGAAGCT 
TCTTCCTCTCCCGCTGTCTCCGTTGTGTCTCAAGAAGCTCTAGTTAATACGACGGCGTATTGGAGCGGCTTGACTACACCTTATCGT 
CAAGTACACGCGTCAACTACTTACCCTAATATTCACCAAGAGTATTCACACTATGGCGCCGTCGTTGATCATGCTCAGTCGATACCA 
CCGGTGGTCGCAGGTAGCTCGAGGACGGTGAGGCTTTTTGGCGTGAACCTCGAATGTCATGGTGATGCCGTCGAGCCACCACCGCGT 
CCTGATGTCTATAATGACCAACACATTTACTATTACTCAACTCCTCATCCCATGAATATATCATTTGCTGGGGAAGCATTGGAGCAG 
GTAGGAGATGGACGAGGTTGA 

ALSOD7 nucleic acid SEQ ID NO . 2 ( genomic DNA ) . 
ttgtttcggctatttgttatactattgttataacagtcacaagacttgacctcaacgaaaacttttacaaaacgtgaattggaaatt 
tttacaaaatatgctcttaatcgttaatgcttcccaattaggtgagttaaattgtgagaggaaccatttcttagaggaaatggttca 
tgaaaacaaatatgaaatagtatcactagtcttagttttgcgagaaaattaggaaaaatagaaacgtgtaagcaccaatgatattcc 
tgaaagcacgtgacagatatttcatgatcctataattaacaagtgataaagatattaaataaaattaacgatacttgagaaattcgt 
caaataaaatagaagaggaccactcacgtaaccatttgcacgtcccattgatttttgtggtagacttggtatgttatattacttata 
ttcacagaattatatacgaaactcacgacttaagatgcacggtaataactacagatggaaatttacccatcaaacaagaaaacaaca 
tttactcaagcatctagctagaccaaaatgtttgtttacttgttgacttgcgatccatagatatattagttagaactttttcttcta 
caattgatcaaatgtttcacactgttctcaatttctcatctagattcatgacttatatgtttggtcaaatatcacagcttgatgagc 
attaaatagcgtcgaagtataggatggttacgttgttcaatattgtaaaggaaaaaaagagaaagagtgccaaaaggtcaagtcgat 
ttcacaaataaatcttgaagtctttatccctctcgattataaaatgattaggaaaagaaaaagagagaataaaatgtagataaagag 
aaagagaaagagagagaggaacataagggatggtatgaagtagaagtgaagatgcatgcgatggtgtgtcggaaaggcaaagcacat 
gctacacaacttgagcttctcacttgcgtcagggataagtatcctctgtaccttcttacttttgcgtaatatgtaccacctcacttc 
tcaaccgtttgatctttaatccttcattatttcttcattaccttctctttttgtttttgttttcgttttcaatttctcatagattca 
tttacaaactaaatatcataggaaggtgttatctctagttaatttcttatcctactttaacaaaatttaattgtcaaaagattattt 
ttacgtttatagacaaaagatactgacacatcaattccacgaaccaaatggttgagaaaaacaaaacgactatctttgtcttgcaaa 
taaattaatggcagttagtaagattctcagctgaaaattcatacaagagtaaatgatcaaataaccatttatgagagaaatttaatc 
cttcagaaaccaatgaggatctgatcaagtaattgcaaaccacatgagtccatgataaaggattgtttgacttacgcaatccacata 
tttatggctgcttgatatgtaaggtttatctgctttgacagtctatagaatcttgctaatcaatacgtcatatccggtgaatactga 
aacttttttaattaagaaaacacaaatcatcttttctccggaggatttcgaatttagttccggcaatgctgaaataacatatgttga 
acttataacattccaagacatcaaattttactaatatataaataattacatattcttcttctacatgatcaaaaccttttcaacttt 
aattaaagggttacgtcgcggcgttttgtgtggcttactctttttttacactataactatagaacactcgtggatccaatgccgttt 
aggacaagattttatcagacgagaaaaaaaaaaacaataccacatttttaaatatatatggattatggactgcaacaacaatataga 
aaagaagagaaaaaaataaaaataatgattgaaaggaaatatcatcacgcaaaaccttaaaagtactatcggtatcgtgtcgtcctc 
tcctcatcaaatagttcccacagttttcacatcaatttaaccattttcaatttttttcactctctgtctctctcctttgtataatac 
tatattagtaccattacccatctctctttcaccaccaaaccaacacctgcaaatcctctctctctctctcactccaagaaaccaaaa 
aaaaagATGTCAGTCAACCATTACCACAACACTCTCTCGTTGCATCATCACCACCAAAACGACGTAGCTATAGCACAACGAGAGTCT 
TTGTTCGAGAAATCACTCACACCAAGCGACGTCGGAAAGCTAAACCGCTTAGTCATACCAAAACAACACGCCGAGAAATACTTCCCT 
CTCAATAATAATAATAATAATGGCGGCAGCGGAGATGACGTGGCGACGACGGAGAAAGGGATGCTTCTTAGCTTCGAGGATGAGTCA 
GGCAAGTGTTGGAAATTCAGATACTCTTATTGGAACAGTAGCCAAAGCTACGTGTTGACCAAAGGATGGAGCAGGTACGTCAAAGAC 
AAACACCTCGACGCAGGCGACGTTGTTTTCTTTCAACGTCACCGTTTTGATCTCCATAGACTCTTCATTGGCTGGCGGAGACGCGGT 
GAAGCTTCTTCCTCTCCCGCTGTCTCCGTTGTGTCTCAAGAAGCTCTAGTTAATACGACGGCGTATTGGAGCGGCTTGACTACACCT 
TATCGTCAAGTACACGCGTCAACTACTTACCCTAATATTCACCAAGAGTATTCACACTATGgtaaattcaaaccctttatttcctct 
tttgttttttctttctctcttatctatatgtcagatttatactcctctctgttctcttttaagatttgtctttttcataaaaataga 
tgattcgtaatttgtattgcatatttacatgttctcttaaaaaaagtaatagagattaatattttatgcatggtattttagattatc 
tgcctactttatatggtagtaaacaagaacattcatcthatttgottataaacaaaatatgagaatttttaaaggttagggcaagca 
cttggaaagctcaaccattttagttagctggtggaatatctttcttataaaaagcaaatgagttatctaaaactatatgacaattat 
tttagttgcgtgtgtaatgtatataaaataacaacatgaaataacattttgtcttttatttttgtcattcttattatttaattttgg 
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acccgacaatttcaaataatcttctccaagttgtaactaatccgttacatgcgcgtgaggagaaccgtccaatccacttagactaac 
gtgccctttatttcttccttttaattctatgttaaaaaaacaatttaactaaaagatgcgcacgtgtcttgacggtggaaaaaaatt 
gtagGCGCCGTCGTTGATCATGCTCAGTCGATACCACCGGTGGTCGCAGGTAGCTCGAGGACGGTGAGGCTTTTTGGCGTGAACCTC 
GAATGTCATGGTGATGCCGTCGAGCCACCACCGCGTCCTGATGTCTATAATGACCAACACATTTACTATTACTCAACTCCTCATCCC 
ATGgtaaatattttttttttttacatttttgtcagattcaaatttttgcttacgtatgatataattattaaacagatgtcgtggctg 
tttctcgagacgagacagatgaaaattagtaattttaaaatagacctgaaagagatttttatgtttaataaattatataaaggagga 
atcagagagaataatactatacacttgactgtaaaaccacatggccaatttggtttttatttgattactttgatttgttttgtttac 
tcttttgtctctgtagcctccttttgttcattaattaatatcagccgtaagtatatagtttcctgtgaaaacagtctctattttggt 
tttactattctaatttgttaggcaccgtcagttttttttgtgaaaccaaattattgactaataagctggaaagcaaaactgactaaa 
agcattacaaacttatcaatgacataagttttgaatttattaccatgttttgtaatgttcagatataatttgaaatgcttagaatta 
tatatttgtatacttaaattaatgaaataaagtgaatactaaagatagttttatttttcatattattctatacaattcggtgtacaa 
tttgtttttgatgataataaaaataataaaattgcgtgttggaattgtgaaacagAATATATCATTTGCTGGGGAAGCATTGGAGCA 
GGTAGGAGATGGACGAGGT 

AENGAL 2 SEQ ID NO.3 ( protein encoded by At SOD7 ) . 
MSVNHYHNTLSLHHHHONDVAIAQRESLFEKSLTPSDVGKLNRLVIPKQHAEKYFPLNNNNNNGGSGDDVATTEKGMLLSFEDESGK 
CWKFRYSYWNSSQSYVLTKGWSRYVKDKHLDAGDVVFFORHRFDLHRLFIGWRRRGEASSSPAVSVVSQEALVNTTAYWSGLTTPYR 
QVHASTTYPNIHQEYSHYGAVVDHAQSIPPVAGSSRTVRLFGVNLECHGDAVEPPPRPDVYNDQHIYYYSTPHPMNISFAGEALEQ 
VGDGRG 

AENGAL3 nucleic acid sequence SEQ ID NO . 4 ( CDNA ) at5g06250 
ATGTCAGTCAACCATTACTCCACAGACCACCACCACACTCTCTTGTGGCAGCAACAGCAACACCGCCACACCACCGACACATCGGAG 
ACAACCACCACCGCCACATGGCTCCACGACGACCTAAAAGAGTCACTCTTCGAGAAGTCTCTCACACCAAGCGACGTCGGGAAACTC 
AACCGCCTCGTCATACCAAAACAACACGCAGAGAAATACTTCCCTCTCAATGCCGTCCTAGTCTCCTCTGCTGCTGCTGACACGTCA 
TCTTCGGAGAAAGGGATGCTTCTAAGCTTTGAAGACGAGTCAGGCAAGTCATGGAGGTTCAGATACTCTTACTGGAACAGCAGTCAA 
AGCTATGTCTTGACTAAAGGATGGAGCAGATTTGTCAAAGACAAACAGCTCGATCCAGGCGACGTTGTTTTCTTCCAACGACACCGT 
TCTGATTCTAGGAGACTCTTCATTGGCTGGCGCAGACGTGGACAAGGCTCCTCATCCTCCGTCGCGGCCACTAACTCCGCCGTGAAT 
ACGAGTTCTATGGGAGCTCTTTCTTATCATCAAATCCACGCCACTAGTAATTACTCTAATCCTCCCTCTCACTCAGAGTATTCCCAC 
TATGGAGCCGCCGTAGCAACAGCGGCTGAGACTCACAGCACACCGTCGTCTTCCGTCGTCGGGAGCTCAAGGACGGTGAGGCTTTTC 
GGTGTGAATCTGGAGTGTCAAATGGATGAAAACGACGGAGATGATTCTGTTGCAGTTGCCACCACCGTTGAATCTCCCGACGGTTAC 
TACGGCCAAAACATGTACTATTATTACTCTCATCCTCATAACATGGTAATTTTAACTCTTTTATAA 

AUNGAL3 amtno acid SEQ ID NO . 5 
MSVNHYSTDHHHTLLWQQQQHRHTTDTSETTTTATWLHDDLKESLFEKSLTPSDVGKLNRLVIPKQHAEKYFPLNAVLVSSAAADTS 
SSEKGMLLSFEDESGKSWRFRYSYWNSSQSYVLTKGWSRFVKDKQLDPGDWFFQRHRSDSRRLFIGWRRRGOGSSSSVAATNSAVNT 
SSMGALSYHQIHATSNYSNPPSHSEYSHYGAAVATAAETHSTPSSSWGSSRTVRLFGVNLECOMDENDGDDSVAVATTVESPDGYYG 
QNMYYYYSHPHNMVILTLL 

Oryza sativa 
Os12g0157000 
Cover 73 % 

LOC_Os12906080.1 
identity 53 % 

SEQ ID NO : 49 
MAMHAGHAWWGVAMYTNHYHHHYRHKTSDVGKNRVKHARYGGGDSGKGSDSGKWRRYSYWTSSSYVTKGWSRYVKKRDAGDVVHRVR 
GGAADRGCRRRGSAAAVRVTANGGWSMCYSTSGSSYDTSANSYAYHRSVDDHSDHAGSRADAKSSSAASASRRRGVNDCGADATAMY 
GYMHHSYAAVSTVNYWSV 

CDS SEQ ID NO : 50 
ATGGCCATGCACCCTCTCGCCCAGGGGCACCCCCAGGCGTGGCCATGGGGTGTAGCCATGTACACCAACCTGCACTACCACCACCAC 
TACGAGAGGGAGCACCTGTTCGAGAAGCCGCTGACGCCGAGCGACGTCGGCAAGCTCAACAGGCTGGTGATCCCCAAGCAGCACGCC 
GAGAGGTACTTCCCGCTCGGCGGCGGCGACTCCGGTGAGAAGGGCCTCCTCCTCTCCTTCGAGGACGAGTCCGGCAAGCCATGGCGG 
TTCCGCTACTCCTACTGGACCAGCAGCCAGAGCTACGTGCTCACCAAGGGCTGGAGCCGCTACGTCAAGGAGAAGCGCCTCGACGCC 
GGCGACGTCGTCCACTTCGAGCGCGTCCGCGGCCTCGGCGCCGCCGACCGCCTCTTCATCGGCTGCAGGCGCCGCGGCGAGAGCGCG 
CCCGCGCCGCCGCCCGCCGTTCGCGTCACGCCGCAGCCGCCTGCCCTCAACGGCGGCGAGCAGCAGCCGTGGAGCCCAATGTGTTAC 
AGCACGTCGGGCTCGTCCTACGACCCTACCAGCCCTGCCAATTCATATGCCTACCATCGCTCCGTAGACCAAGATCACAGCGACATA 
CTACACGCAGGAGAGTCGCAGAGAGAAGCAGACGCCAAGAGCAGCAGCGCGGCGTCGGCGCCGCCGCCGTCGAGGCGGCTCAGGCTG 
TTCGGCGTTAACCTCGACTGCGGCCCGGAGCCGGAGGCGGATCAGGCGACGGCAATGTACGGCTACATGCACCACCAGAGCCCCTAC 
GCCGCAGTGTCTACAGTGCCAAATTACTGGTCAGTATTTTTTCAGTTTTAA 

Oslig0156000 
LOC_Os11g05740.1 
Cover 81 % identity 47 % 

SEQ ID NO : 51 
MAMNHPLFSQEQPQSWPWGVAMYANFHYHHHYEKEHMFEKPLTPSDVGKLNRLVIPKQHAERYFPLGAGDAADKGLILSFEDEAGAP 
WRFRYSYVVTSSQSYVLTKGWSRYVKEKRLDAGDVVHFERVRGSFGVGDRLFIGCRRRGDAAAAQTPAPPPAVRVAPAAQNAGEQQP 
WSPMCYSTSGGGSYPTSPANSYAYRRAADHDHGDMHHADESPRDTDSPSFSAGSAPSRRLRLFGVNLDCGPEPEADTTAAATMYGYM 
HQQSSYAAMSAVPSYWGNS 

CDS SEQ ID NO : 52 
ATGGCCATGAACCACCCTCTCTTCTCCCAGGAGCAACCCCAGTCCTGGCCATGGGGTGTGGCCATGTACGCCAACTTCCACTACCAC 
CACCACTACGAGAAGGAGCACATGTTTGAGAAGCCCCTGACGCCCAGTGACGTGGGGAAGCTGAACCGGCTGGTGATCCCCAAGCAG 
CACGCCGAGAGGTACTTCCCCCTCGGCGCCGGCGACGCCGCCGACAAGGGCCTGATCCTGTCGTTCGAGGACGAGGCCGGCGCGCCG 
TGGCGGTTCAGGTACTCCTACTGGACGAGCAGCCAGAGCTACGTGCTCACCAAGGGCTGGAGCCGCTACGTCAAGGAGAAGCGCCTC 
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GACGCCGGCGACGTCGTGCACTTCGAGAGGGTGCGCGGCTCCTTCGGCGTCGGCGACCGTCTCTTCATCGGCTGCAGGCGCCGCGGC 
GACGCCGCCGCCGCGCAAACACCCGCACCGCCGCCCGCCGTGCGCGTCGCCCCGGCTGCACAGAACGCCGGCGAGCAGCAGCCGTGG 
AGCCCAATGTGTTACAGCACGTCGGGCGGCGGCTCATACCCTACCAGCCCAGCCAACTCCTACGCCTACCGCCGCGCAGCAGATCAT 
GATCACGGGGACATGCACCATGCAGACGAGTCTCCGCGCGACACGGACAGCCCAAGCTTCAGTGCAGGCTCGGCGCCATCGAGGCGG 
CTCAGGCTGTTCGGCGTCAACCTCGACTGCGGGCCAGAGCCGGAGGCAGACACCACGGCAGCGGCAACAATGTACGGCTACATGCAC 
CAGCAGAGCTCCTATGCTGCCATGTCTGCAGTACCCAGTTACTGGGGCAATTCATAA 

Os0200683500 
Cover 47 % 

LOC_Os02945850 
identity 62 % 

SEQ ID NO : 53 
MEFTTSSRFSKEEEDEEQDEAGRREIPFMTATAEAAPAPTSSSSSPAHHAASASASASASGSSTPFRSDDGAGASGSGGGGGGGGEA 
EVVEKEHMFDKVVTPSDVGKLNRLVIPKQYAEKYFPLDAAANEKGLLLNFEDRAGKPWRFRYSYWNSSQSYVMTKGWSRFVKEKRLD 
AGDTVSFSRGIGDEAARHRLFIDWKRRADTRDPLRLPRGLPLPMPLTSHYAPWGIGGGGGFFVQPSPPATLYEHRLRQGLDFRAFNP 
AAAMGROVLLFGSARIPPQAPLLARAPSPLHHHYTLQPSGDGVRAAGSPVVLDSVPVIESPTTAAKRVRLFGVNLDNPHAGGGGGAA 
AGESSNHGNALSLOTPAWMRRDPTLRLLELPPHHHHGAESSAASSPSSSSSSKRDAHSALDLDL 

CDS SEQ ID NO : 54 
ATGGAGTTCACTACAAGCAGTAGGTTTTCTAAAGAAGAGGAGGACGAGGAGCAGGATGAGGCGGGAAGGCGAGAGATCCCCTTCATG 
ACGGCCACGGCCGAAGCCGCGCCTGCGCCCACGTCGTCGTCGTCGTCTCCTGCTCATCACGCGGCTTCCGCGTCGGCGTCGGCGTCT 
GCGTCAGGGAGCAGCACTCCCTTTCGCTCCGACGATGGCGCCGGGGCGTCTGGGAGCGGCGGCGGCGGCGGCGGCGGCGGAGAAGCG 
GAGGTGGTGGAGAAGGAGCACATGTTCGACAAGGTGGTGACGCCGAGCGACGTTGGGAAGCTGAACCGGCTGGTGATCCCGAAGCAG 
TACGCCGAGAAGTACTTCCCGCTGGACGCGGCGGCGAACGAGAAGGGCCTCCTGCTCAACTTCGAGGACCGCGCGGGGAAGCCATGG 
CGGTTCCGCTACTCCTACTGGAACAGCAGCCAGAGCTACGTGATGACCAAGGGGTGGAGCCGCTTCGTCAAGGAGAAGCGCCTCGAC 
GCCGGGGACACCGTCTCCTTCTCCCGCGGCATCGGCGACGAGGCGGCGCGGCACCGCCTCTTCATCGACTGGAAGCGCCGCGCCGAC 
ACCCGCGACCCGCTCCGGCTGCCCCGCGGGCTGCCGCTCCCGATGCCGCTCACGTCGCACTACGCCCCGTGGGGGATCGGCGGCGGA 
GGGGGATTCTTCGTGCAGCCCTCGCCGCCGGCCACGCTCTACGAGCACCGCCTCAGGCAAGGCCTCGACTTCCGCGCCTTCAACCCC 
GCCGCCGCGATGGGGAGGCAGGTCCTCCTGTTCGGCTCGGCGAGGATTCCTCCGCAAGCACCACTGCTGGCGCGCGCGCCGTCGCCG 
CTGCACCACCACTACACGCTGCAGCCGAGCGGCGATGGTGTAAGGGCGGCGGGCTCACCGGTGGTGCTCGACTCGGTTCCGGTCATC 
GAGAGCCCCACGACGGCCGCGAAGCGCGTGCGGCTGTTCGGCGTGAACCTCGACAACCCGCATGCCGGCGGCGGCGGCGGCGCCGCC 
GCCGGCGAGTCGAGCAATCATGGCAATGCACTGTCATTGCAGACGCCCGCGTGGATGAGGAGGGATCCAACACTGCGGCTGCTGGAA 
TTGCCTCCTCACCACCACCATGGCGCCGAGTCGTCCGCTGCATCGTCTCCGTCGTCGTCGTCTTCCTCCAAGAGGGACGCGCATTCG 
GCCTTGGATCTCGATCTGTAG 

os0480581400 
Cover 46 % 

LOC_Os 04949230 
identity 64 % 

CDS SEQ ID NO : 55 
ATGGAGTTTGCTACAACGAGTAGTAGGTTTTCCAAGGAAGAGGAGGAGGAGGAGGAAGGGGAACAGGAGATGGAGCAGGAGCAGGAT 
GAAGAGGAGGAGGAGGCGGAGGCCTCGCCCCGCGAGATCCCCTTCATGACGTCGGCGGCGGCGGCGGCCACCGCCTCATCGTCCTCC 
CCGACATCGGTCTCCCCTTCCGCCACCGCTTCCGCGGCGGCGTCCACGTCGGCGTCGGGCTCTCCCTTCCGGTCGAGCGACGGTGCG 
GGAGCGTCGGGGAGTGGCGGCGGCGGTGGCGGCGAGGACGTGGAGGTGATCGAGAAGGAGCACATGTTCGACAAGGTGGTGACGCCG 
AGCGACGTGGGGAAGCTGAACCGGCTGGTGATCCCGAAGCAGCACGCCGAGAAGTACTTCCCGCTGGACTCGGCGGCGAACGAGAAG 
GGCCTTCTCCTCAGCTTCGAGGACCGAACCGGCAAGCTATGGCGCTTCCGCTACTCCTACTGGAACAGCAGCCAGAGCTACGTCATG 
ACCAAGGGTTGGAGCCGCTTCGTCAAGGAGAAGCGCCTCGACGCCGGGGACACCGTCTCCTTCTGCCGCGGCGCCGCCGAGGCCACC 
CGCGACCGCCTCTTCATCGACTGGAAGCGCCGCGCCGACGTCCGCGACCCGCACCGCTTCCAGCGCCTACCGCTCCCCATGACCTCG 
CCCTACGGCCCGTGGGGCGGCGGCGCGGGCGCTTCTTCATGCCGCCCGCGCCGCCCGCCACGCTCTACGAGCATCACCGCTTTCGCC 
AGGGCTTCGACTTCCGCAACATCAACCCCGCTGTGCCGGCGAGGCAGCTCGTCTTCTTCGGCTCCCCAGGGACGGGGATTCATCAGC 
ACCCGCCCTTGCCACCGCCGCCGTCGCCACCTCCGCCTCCTCACCAACTCCACATTACGGTGCACCACCCGAGCCCCGTAG 

SEQ ID NO : 56 
MEFATTSSRFSKEEEEEEEGEQEMEQEQDEEEEEAEASPREIPFMTSAAAAATASSSSPTSVSPSATASAAASTSASGSPFRSSDGA 
GASGSGGGGGGEDVEVIEKEHMFDKVVTPSDVGKLNRLVIPKQHAEKYFPLDSAANEKGLLLSFEDRTGKLWRFRYSYWNSSQSYVM 
TKGWSRFVKEKRLDAGDTVSFCRGAAEATRDRLFIDWKRRADVRDPHRFQRLPLPMTSPYGPWGGGAGASSCRPRRPPRSTSITAFA 
RASTSATSTPLCRRGSSSSSAPQGRGFISTRPCHRRRRHLRLLTNSTLRCTTRAP 

Os03g0120900 
Cover 47 % 

LOC_Os 03802900 
identity 63 % 

CDS SEO ID NO : 57 
ATGGAGTTCATCACGCCAATCGTGAGGCCGGCATCGGCGGCGGCGGGCGGCGGCGAGGTGCAGGAGAGTGGTGGGAGGAGCTTGGCG 
GCGGTGGAGAAGGAGCACATGTTCGACAAGGTGGTGACGCCGAGCGACGTGGGGAAGCTGAACCGGCTGGTGATCCCGAAGCAGCAC 
GCGGAGAAGTACTTCCCGCTGGACGCGGCGTCCAACGAGAAGGGGCTCCTGCTCAGCTTCGAGGACCGCACGGGGAAGCCATGGCGG 
TTCCGCTACTCCTACTGGAACAGCAGCCAGAGCTACGTGATGACCAAGGGGTGGAGCCGCTTCGTCAAGGAGAAGCGACTCGACGCC 
GGGGACACCGTCTCCTTCGGCCGCGGCGTCGGCGAGGCCGCGCGCGGGAGGCTCTTCATCGACTGGCGCCGCCGCCCCGACGTCGTC 
GCCGCGCTCCAGCCGCCCACGCACCGCTTCGCCCACCACCTCCCTTCCTCCATCCCCTTCGCTCCCTGGGCGCACCACCACGGACAC 
GGAGCCGCCGCCGCCGCCGCCGCCGCCGCCGGCGCCAGGTTTCTCCTGCCTCCCTCCTCGACTCCCATCTACGACCACCACCGCCGA 
CACGCCCACGCCGTCGGGTACGACGCGTACGCCGCGGCCACCAGCAGGCAGGTGCTGTTCTACCGGCCGTTGCCGCCGCAGCAGCAG 
CATCATCCCGCGGTGGTGCTGGAGTCGGTGCCGGTGCGCATGACGGCGGGGCACGCGGAGCCGCCGTCGGCTCCGTCGAAGCGAGTT 
CGGCTGTTCGGGGTGAACCTCGACTGCGCGAATTCCGAACAAGACCACGCCGGCGTGGTCGGGAAGACGGCGCCGCCGCCGCTGCCA 
TCGCCGCCGTCATCATCGTCATCTTCCTCCGGGAAAGCGAGGTGCTCCTTGAACCTTGACTTGTGA 
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SEQ ID NO : 58 
MEFITPIVRPASAAAGGGEVQESGGRSLAAVEKEHMFDKVVTPSDVGKLNRLVIPKQHAEKYFPLDAASNEKGLLLSFEDRTGKPWR 
FRYSYWNSSQSYVMTKGWSRFVKEKRLDAGDTVSFGRGVGEAARGRLFIDWRRRPDVVAALQPPTHRFAHHLPSSIPFAPWAHHHGH 
GAAAAAAAAAGARFLLPPSSTPIYDHHRRHAHAVGYDAYAAATSROVLFYRPLPPQQQHHPAVLESVPVRMTAGHAEPPSAPSKRV 
RLFGVNLDCANSEQDHAGVVGKTAPPPLPSPPSSSSSSSGKARCSLNLDL 

Os01g0693400 
Cover 47 % identity 63 % 

CDS SEQ ID NO : 59 
ATGGACAGCTCCAGCTGCCTGGTGGATGATACCAACAGCGGCGGCTCGTCCACGGACAAGCTGAGGGCGTTGGCCGCCGCGGCGGCG 
GAGACGGCGCCGCTGGAGCGCATGGGGAGCGGGGCGAGCGCGGTGGTGGACGCGGCCGAGCCTGGCGCGGAGGCGGACTCCGGGTCC 
GGGGGACGTGTGTGCGGCGGCGGCGGCGGCGGTGCCGGCGGTGCGGGAGGGAAGCTGCCGTCGTCCAAGTTCAAGGGCGTCGTGCCG 
CAGCCCAACGGGAGGTGGGGCGCGCAGATCTACGAGCGGCACCAGCGGGTGTGGCTCGGCACGTTCGCCGGGGAGGACGACGCCGCG 
CGCGCCTACGACGTCGCCGCGCAGCGCTTCCGCGGCCGCGACGCCGTCACCAACTTCCGCCCGCTCGCCGAGGCCGACCCGGACGCC 
GCCGCCGAGCTTCGCTTCCTCGCCACGCGCTCCAAGGCCGAGGTCGTCGACATGCTCCGCAAGCACACCTACTTCGACGAGCTCGCG 
CAGAGCAAGCGCACCTTCGCCGCCTCCACGCCGTCGGCCGCGACCACCACCGCCTCCCTCTCCAACGGCCACCTCTCGTCGCCCCGC 
TCCCCCTTCGCGCCCGCCGCGGCGCGCGACCACCTGTTCGACAAGACGGTCACCCCGAGCGACGTGGGCAAGCTGAACAGGCTCGTC 
ATACCGAAGCAGCACGCCGAGAAGCACTTCCCGCTACAGCTCCCGTCCGCCGGCGGCGAGAGCAAGGGTGTCCTCCTCAACTTCGAG 
GACGCCGCCGGCAAGGTGTGGCGGTTCCGGTACTCGTACTGGAACAGCAGCCAGAGCTACGTGCTAACCAAGGGCTGGAGCCGCTTC 
GTCAAGGAGAAGGGTCTCCACGCCGGCGACGTCGTCGGCTTCTACCGCTCCGCCGCCAGTGCCGGCGACGACGGCAAGCTCTTCATC 
GACTGCAAGTTAGTACGGTCGACCGGCGCCGCCCTCGCGTCGCCCGCTGATCAGCCAGCGCCGTCGCCGGTGAAGGCCGTCAGGCTC 
TTCGGCGTGGACCTGCTCACGGCGCCGGCGCCGGTCGAACAGATGGCCGGGTGCAAGAGAGCCAGGGACTTGGCGGCGACGACGCCT 
CCACAAGCGGCGGCGTTCAAGAAGCAATGCATAGAGCTGGCACTAGTATAG 

SEQ ID NO : 49 
6 OMDSSSCLVDDTNSGGSSTDKLRALAAAAAETAPLERMGSGASAVVDAAEPGAEADSGSGGRVCGGGGGGAGGAGGKLPSSKFKGV 
VPQPNGRWGAQIYERHQRVWLGTFAGEDDAARAYDVAAQRFRGRDAVTNFRPLAEADPDAAAELRFLATRSKAEVVDMLRKHTYFDE 
LAQS KRTFAASTPSAATTTASLSNGHLSSPRSPFAPAAARDHLFDKTVTPSDVGKLNRLVIPKQHAEKHFPLQLPSAGGESKGVLLN 
FEDAAGKVWRFRYSYWNSSQSYVLTKGWSRFVKEKGLHAGDVVGFYRSAASAGDDGKLFIDCKLVRSTGAALASPADQPAPSPVKAV 
RLFGVDLLTAPAPVEQMAGCKRARDLAATTPPQAAAFKKQCIELALV 
Os10g0537100 
Cover 47 % 

LOC_Os10g39190 
identity 60 % 

CDS SEQ ID NO : 61 
ATGGAGTTCACCCCAATTTCGCCGCCGACGAGGGTCGCCGGCGGTGAGGAGGATTCCGAGAGGGGGGCGGCGGCGTGGGCGGTGGTG 
GAGAAGGAGCACATGTTTGAGAAGGTCGTGACGCCGAGCGACGTGGGGAAGCTGAACCGATTGGTCATCCCCAAGCAGCACGCCGAG 
AGGTACTTCCCGCTCGACGCCGCGGCGGGCGCCGGCGGCGGCGGTGGTGGCGGCGGTGGCGGCGGCGGGGGGAAGGGGCTGGTGCTG 
AGCTTCGAGGACAGGACGGGGAAGGCGTGGAGGTTCCGGTACTCGTACTGGAACAGCAGCCAGAGCTACGTGATGACCAAAGGGTGG 
AGCCGCTTCGTCAAGGAGAAGCGCCTCGGCGCCGGCGACACCGTGTCGTTCGGCCGCGGCCTCGGCGACGCCGCCCGCGGCCGCCTC 
TTCATCGACTTCCGCCGCCGCCGCCAGGACGCCGGCAGCTTCATGTTCCCGCCGACGGCGGCGCCGCCGTCGCACTCGCACCACCAT 
CATCAGCGACACCACCCGCCGCTCCCGTCCGTGCCCCTTTGCCCGTGGCGAGACTACACCACCGCCTATGGCGGCGGCTACGGCTAC 
GGCTACGGCGGCGGCTCCACCCCGGCGTCCAGCCGCCACGTGCTGTTCCTCCGGCCGCAGGTGCCGGCCGCTGTGGTGCTCAAGTCG 
GTGCCGGTGCACGTCGCGGCCACCTCGGCGGTGCAGGAGGCGGCGACGACGACAAGGCCGAAGCGTGTCCGGCTGTTCGGGGTGAAC 
CTCGACTGCCCGGCGGCCATGGACGACGACGACGACATCGCCGGAGCGGCGAGCCGGACGGCAGCGTCGTCTCTCCTGCAGCTCCCC 
TCGCCGTCGTCCTCGACGTCGTCGTCGACGGCGGGGAAGAAGATGTGCTCCTTGGATCTTGGGTTGTGA 

SEQ ID NO : 62 
MEFTPISPPTRVAGGEEDSERGAAAWAWEKEHMFEKVVTPSDVGKLNRLVIPKQHAERYFPLDAAAGAGGGGGGGGGGGGGKGLVL 
SFEDRTGKAWRFRYSYWNSSQSYVMTKGWSRFVKEKRLGAGDTVSFGRGLGDAARGRLFIDFRRRRQDAGSFMFPPTAAPPSHSHHH 
HQRHHPPLPSVPLCPWRDYTTAYGGGYGYGYGGGSTPASSRHVLFLRPQVPAAVVLKSVPVHVAATSAVQEAATTTRPKRVRLFGVN 
LDCPAAMDDDDDIAGAASRTAASSLLQLPSPSSSTSSSTAGKKMCSLDLGL 

Glycine max 

Loc100795470 
Cover 75 % identity 53 % 

SEQ ID NO : 63 
Msinhysmdlpeptlwwphphhqqqqltlmdpdplrlnlnsddgngndndndenqttttggeqeilddkepmfekpltpsdvgklnr 
lvipkqhaekyfplsgdsggseckglllsfedesgkcwrfrysywns sqsyvltkgwsryvkdkrldagdvvlferhrvdaqrlfig 
wrrrrqsdaalpphavssrksgggdgnsnknegwtrgfysahhpypthhlhhhqpspyqqqhdclhagrgsqgqnqrmrpvgnnsss 
sssssrvlrlfgvdmecqpehddsgpstpqcsynsnnmlpstqgtdhshhnfyqqqpsnsnp sphhmmvhhqpyyy 

CDS SEQ ID NO : 64 
ATGTCCATAAACCACTACTCCATGGACCTTCCCGAACCGACACTCTGGTGGCCACACCCACACCACCAACAACAACAACTAACCTTA 
ATGGATCCTGACCCTCTCCGTCTCAACCTCAATAGCGACGATGGCAATGGCAATGACAACGACAACGACGAAAATCAAACAACCACA 
ACAGGAGGAGAACAAGAAATATTAGACGATAAAGAACCGATGTTCGAGAAGCCCTTAACCCCGAGCGACGTGGGGAAGCTGAACCGT 
CTCGTAATCCCGAAGCAGCACGCGGAGAAGTACTTCCCACTGAGTGGTGACTCGGGCGGGAGCGAGTGCAAGGGGCTGTTACTGAGT 
TTCGAGGACGAGTCGGGGAAGTGTTGGCGCTTCCGCTACTCGTACTGGAACAGCAGCCAGAGCTACGTGCTCACCAAAGGGTGGAGC 
CGCTACGTCAAGGACAAGCGCCTTGACGCGGGCGACGTCGTTTTGTTCGAGCGTCACCGCGTCGACGCGCAGCGCCTCTTCATCGGG 
TGGAGGCGCAGGCGGCAGAGCGATGCCGCCTTGCCGCCTGCGCACGTTAGCAGTAGGAAGAGTGGTGGTGGTGATGGGAATAGTAAT 
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AAGAATGAGGGGTGGACCAGAGGGTTCTATTCTGCGCATCATCCTTATCCTACGCATCATCTTCATCATCATCAGCCCTCGCCATAC 
CAACAACAACATGACTGTCTTCATGCAGGTAGAGGGTCCCAAGGTCAGAACCAAAGGATGAGACCAGTGGGAAACAACAGTTCTAGC 
TCTAGTTCGAGTTCAAGGGTACTTAGGCTGTTCGGGGTCGACATGGAATGCCAACCCGAACATGATGATTCTGGTCCCTCCACACCC 
CAATGCTCCTACAATAGTAACAACATGTTGCCATCAACACAGGGCACAGATCATTCCCATCACAATTTCTACCAACAGCAACCTTCT 
AATTCCAATCCTTCCCCTCATCACATGATGGTACATCACCAACCATACTACTACTAG 

Loc100818164 
Cover 50 % identity 73 % 

SEQ ID NO : 65 
MSTNHYTMDLPEPTLWWPHPHQQQLTLIDPDPLPLNLNNDDNDNGDDNDNDENQTVTTTTTGGEEEIINNKEPMFEKPLTPSDVGKL 
NRLVIPKQHAEKYFPLSGGDSGSSECKGLLLSFEDESGKCWRFRYSYWNSSQSYVLTKGWSRYVKDKRLDAGDVVLFQRHRADAQRL 
FIGWRRRROSDALPPPAHVSSRKSGGDGNSSKNEGDVGVGWTRGFYPAHHPYPTHHHHPSPYHHQQDDSLHAVRGSQGQNQRTRPVG 
NSSSSSSSSSRVLRLFGVNMECQPEHDDSGPSTPQCSYNTNNILPSTQGTDIHSHLNFYQQQQTSNSKPPPHHMMIRHQPYYY 

SEQ ID NO : 66 
ATGTCGACAAACCACTACACCATGGACCTTCCCGAACCAACACTCTGGTGGCCACACCCACACCAACAACAACTAACCTTAATAGAT 
CCAGACCCTCTCCCTCTGAACCTCAACAACGACGACAACGACAATGGCGACGACAACGACAACGACGAAAACCAAACAGTTACAACA 
ACCACAACAGGAGGAGAAGAAGAAATAATAAACAATAAAGAACCGATGTTCGAGAAGCCGCTAACCCCGAGCGACGTGGGGAAGCTG 
AACCGCCTCGTAATCCCGAAGCAGCACGCTGAGAAGTACTTTCCACTGAGTGGTGGTGACTCGGGCAGTAGCGAGTGCAAGGGGCTG 
TTACTGAGTTTCGAGGACGAGTCGGGGAAGTGCTGGCGCTTCCGCTACTCGTACTGGAACAGCAGCCAGAGCTACGTGCTCACCAAA 
GGGTGGAGCCGTTACGTGAAGGACAAGCGCCTCGATGCGGGAGATGTCGTTTTATTCCAGCGCCACCGCGCCGACGCGCAGCGCCTC 
TTCATCGGCTGGAGGCGCAGGCGGCAGAGCGACGCCCTGCCGCCGCCTGCGCACGTTAGCAGCAGGAAGAGTGGTGGTGATGGGAAT 
AGTAGTAAGAATGAGGGTGATGTGGGCGTGGGCTGGACCAGAGGGTTCTATCCTGCGCATCATCCTTATCCTACGCATCATCATCAT 
CCCTCGCCATACCATCACCAACAAGATGACTCTCTTCATGCAGTTAGAGGGTCCCAAGGTCAGAACCAAAGGACGAGACCAGTGGGA 
AACAGCAGTTCTAGTTCGAGTTCGAGTTCAAGGGTACTTAGGCTATTCGGGGTCAACATGGAATGCCAACCCGAACATGATGATTCT 
GGACCCTCCACACCCCAATGCTCCTACAATACTAACAACATATTGCCATCCACACAGGGCACAGATATTCATTCCCATCTCAATTTC 
TACCAACAACAACAAACTTCTAATTCCAAGCCTCCCCCTCATCACATGATGATACGTCACCAACCATACTACTACTAG 

Loc100802734 
Cover 77 % identity 53 % 

SEQ ID NO : 67 
MSSINHYSPETTLYWTNDQQQQAAMWLSNSHTPRFNLNDEEEEEEDDVIVSDKATNNLTQEEEKVAMFEKPLTPSDVGKLNRLVIPK 
QHAEKHFPLDSSAAKGLLLSFEDESGKCWRFRYSYWNSSQSYVLTKGWSRYVKDKRLHAGDVVLFHRHRSLPQRFFISCSRROPNPV 
PAHVSTTRSSASFYSAHPPYPAHHFPFPYQPHSLHAPGGGSQGQNETTPGGNSSSSGSGRVLRLFGVNMECOPDNHNDSONSTPECS 
YTHLYHHQTSSYSSSSNPHHHMVPQQP 

SEO ID NO : 68 
ATGTCATCGATAAACCACTATTCACCGGAAACAACACTATACTGGACCAACGACCAACAGCAACAAGCCGCCATGTGGCTGAGTAAT 
TCCCACACCCCGCGTTTCAATCTGAACGACGAGGAGGAGGAGGAGGAAGACGACGTTATCGTTTCGGACAAGGCTACTAATAACTTG 
ACGCAAGAGGAGGAGAAGGTAGCCATGTTCGAGAAGCCGTTGACGCCGAGCGACGTCGGGAAGCTGAACCGGCTCGTGATTCCGAAA 
CAGCACGCGGAGAAGCACTTCCCTCTCGACTCGTCGGCGGCGAAGGGGCTGTTGCTGAGTTTCGAGGACGAGTCCGGGAAGTGTTGG 
CGCTTCCGTTACTCTTATTGGAACAGTAGCCAGAGTTACGTTTTGACCAAAGGATGGAGCCGTTACGTCAAAGACAAACGCCTCCAC 
GCTGGCGACGTCGTTTTGTTCCACAGACACCGCTCCCTCCCTCAACGCTTCTTCATCTCCTGCAGCCGCCGCCAACCCAACCCGGTC 
CCCGCTCACGTTAGCACCACCAGATCCTCCGCTTCCTTCTACTCTGCGCACCCACCTTATCCTGCGCACCACTTCCCCTTCCCATAC 
CAACCTCACTCTCTTCATGCACCAGGTGGAGGGTCCCAAGGACAGAACGAAACGACACCGGGAGGGAACAGTAGTTCAAGTGGCAGT 
GGCAGGGTGCTGAGGCTCTTTGGTGTGAACATGGAATGCCAACCTGATAATCATAATGATTCCCAGAACTCCACACCAGAATGCTCC 
TACACCCACTTATACCACCATCAAACCTCTTCTTATTCTTCTTCTTCAAACCCTCACCATCACATGGTACCTCAACAACCATAA 

Loc100781489 
Cover 49 % identity 64 % 

SEQ ID NO : 69 
MELMOOVKGNYSDSREEEEEEEAAAITRESESSRLHQQDTASNFGKKLDLMDLSLGSSKEEEEEGNLQQGGGGVVHHAHQVVEKEHM 
FEKVATPSDVGKLNRLVIPKQHAEKYFPLDSSTNEKGLLLNFEDRNGKVWRFRYSYWNSSQS YVMTKGWSRFVKEKKLDAGDIVSFO 
RGLGDLYRHRLYIDWKRRPDHAHAHPPHHHDPLFLPSIRLYSLPPTMPPRYHHDHHFHHHLNYNNLFTFQQHQYQOLGAATTTHHNN 
YGYONSGSGSLYYLRSSMSMGGGDQNLQGRGSNIVPMIIDSVPVNVAHHNNNRHGNGGITSGGTNCSGKRLRLFGVNMECASSAEDS 
KELSSGSAAHVTTAASSSSLHHQRLRVPVPVPLEDPLSSSAAAAARFGDHKGASTGTSLLFDLDPSLQYHRH 

CDS SEO ID NO : 70 
ATGGAGTTGATGCAACAAGTTAAAGGTAATTATTCTGATAGCAGGGAGGAAGAGGAGGAAGAGGAAGCTGCAGCAATCACAAGGGAA 
TCAGAAAGCAGCAGGTTACACCAACAAGATACAGCATCCAATTTTGGAAAGAAGCTAGACTTGATGGACTTGTCACTAGGGAGCAGC 
AAGGAAGAGGAAGAGGAAGGGAATTTGCAACAAGGAGGAGGAGGAGTGGTTCATCATGCTCACCAAGTAGTGGAGAAAGAACACATG 
TTTGAGAAAGTGGCGACACCGAGCGACGTAGGGAAGCTGAACAGGCTGGTGATACCGAAGCAGCACGCGGAGAAGTACTTCCCCCTT 
GACTCCTCAACCAACGAGAAGGGTCTGCTCCTGAATTTCGAGGACAGGAATGGGAAGGTGTGGCGATTCAGGTATTCCTATTGGAAC 
AGCAGCCAGAGCTATGTGATGACAAAAGGGTGGAGCCGCTTTGTTAAGGAGAAGAAGCTGGATGCCGGTGACATTGTCTCCTTCCAG 
CGTGGCCTTGGGGATTTGTATAGACATCGGTTGTATATAGATTGGAAGAGAAGGCCCGATCATGCTCATGCTCATCCACCTCATCAT 
CACGATCCTTTGTTTCTTCCCTCTATCAGATTGTACTCTCTCCCTCCCACCATGCCACCTCGCTACCACCACGATCATCACTTTCAC 
CACCATCTCAATTACAACAACCTCTTCACTTTTCAGCAACACCAGTACCAGCAGCTTGGTGCTGCCACTACCACTCATCACAACAAC 
TATGGTTACCAGAATTCGGGATCTGGTTCACTCTATTACCTAAGGTCCTCTATGTCAATGGGTGGTGGTGATCAAAACTTGCAAGGG 
AGAGGGAGCAACATTGTCCCCATGATCATTGATTCTGTGCCGGTTAACGTTGCTCATCACAACAACAATCGCCATGGGAATGGGGGC 
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ATCACGAGTGGTGGTACTAATTGTAGTGGAAAACGACTAAGGCTATTTGGGGTGAACATGGAATGCGCTTCTTCGGCAGAAGATTCC 
AAAGAATTGTCCTCGGGTTCGGCAGCACACGTGACGACAGCTGCTTCTTCTTCTTCTCTTCATCATCAGCGCTTGAGGGTGCCAGTG 
CCAGTGCCACTTGAAGATCCACTTTCGTCGTCAGCAGCAGCAGCAGCAAGGTTTGGGGATCACAAAGGGGCCAGTACTGGGACTTCG 
CTGCTGTTTGATTTGGATCCCTCTTTGCAGTATCATCGCCACTGA 

Loc100776987 
Cover 46 % identity 62 % 

SEQ ID NO : 71 
MDAISCLDESTTTESLSISQAKPSSTIMSSEKASPSPPPPNRLCRVGSGASAVVDSDGGGGGGSTEVESRKLPSSKYKGVVPQPNGR 
WGSQIYEKHQRVWLGTFNEEDEAARAYDVAVQRFRGKDAVTNFKPLSGTDDDDGESEFLNSHSKSEIVDMLRKHTYNDELEQSKRSR 
GFVRRRGSAAGAGNGNSISGACVMKAREQLFQKAVTPSDVGKLNRLVIPKQHAEKHFPLQSAANGVSATATAAKGVLLNFEDVGGKV 
WRFRYSYWNSSQSYVLTKGWSRFVKEKNLKAGDTVCFQRSTGPDROLYIDWKTRNVVNEVALFGPVVEPIQMVRLFGVNILKLPGSD 
SIANNNNASGCCNGKRREMELFSLECSKKPKI IGAL 

CDS SEQ ID NO : 72 
ATGGATGCAATTAGTTGCCTGGATGAGAGCACCACCACCGAGTCACTCTCCATAAGTCAGGCGAAGCCTTCTTCGACGATTATGTCG 
TCCGAGAAGGCTTCTCCTTCCCCGCCGCCGCCGAACAGGCTGTGCCGCGTCGGTAGCGGTGCTAGCGCAGTCGTGGATTCCGACGGC 
GGCGGCGGGGGTGGCAGCACCGAGGTGGAGTCGCGGAAGCTCCCCTCGTCCAAGTATAAGGGCGTCGTGCCCCAGCCCAACGGCCGC 
TGGGGCTCGCAGATTTACGAGAAGCACCAGCGCGTGTGGCTGGGAACGTTCAACGAGGAAGACGAGGCGGCGCGTGCGTACGACGTC 
GCCGTGCAGCGATTCCGCGGCAAGGACGCCGTCACAAACTTCAAGCCGCTCTCCGGCACCGACGACGACGACGGGGAATCGGAGTTT 
CTCAACTCGCATTCGAAATCCGAGATCGTCGACATGCTGCGTAAGCATACGTACAATGACGAGCTGGAACAAAGCAAGCGCAGCCGC 
GGCTTCGTACGTCGGCGCGGCTCCGCCGCCGGCGCCGGAAACGGAAACTCAATCTCCGGCGCGTGTGTTATGAAGGCGCGTGAGCAG 
CTATTCCAGAAGGCCGTTACGCCGAGCGACGTTGGGAAACTGAACCGTTTGGTGATACCGAAGCAGCACGCGGAGAAGCACTTTCCT 
TTACAGAGCGCTGCTAACGGCGTTAGCGCGACGGCGACGGCGGCGAAGGGCGTTTTGTTGAACTTCGAAGACGTTGGAGGGAAAGTG 
TGGCGGTTTCGTTACTCGTATTGGAACAGTAGCCAGAGTTACGTCTTGACCAAAGGTTGGAGCCGGTTCGTTAAGGAGAAGAATCTG 
AAAGCCGGTGACACGGTTTGTTTTCAACGGTCCACTGGACCGGACAGGCAGCTTTACATCGATTGGAAGACGAGGAATGTTGTTAAC 
GAGGTCGCGTTGTTCGGACCGGTTGTCGAACCGATCCAGATGGTTCGGCTCTTTGGTGTTAACATTTTGAAACTACCCGGTTCAGAT 
TCTATCGCCAATAACAATAATGCAAGTGGGTGCTGCAATGGCAAGAGAAGAGAAATGGAACTCTTTTCATTAGAGTGTAGCAAGAAA 
CCTAAGATTATTGGTGCTTTGTAG 

Loc100778733 
Cover 44 % identity 64 % 

SEQ ID NO : 73 
MELMQEVKGYSDGREEEEEEEEAAEEIITREESSRLLHQHQEAAGSNFIINNNHHHHQHHHHHTTKOLDFMDLSLGSSKDEGNLOGS 
SSSVYAHHHHAASASSSANGNNNNSSSSNLQQQQQQPAEKEHMFDKVVTPSDVGKLNRLVIPKQHAEKYFPLDSSANEKGLLLNFED 
RNGKLWRFRYSYWNSSQSYVMTKGWSRFVKEKKLDAGDMVSFORGVGELYRHRLYIDWWRRPDHHHHHHHGPDHSTTLFTPFLIPNO 
PHHLMSIRWGATGRLYSLPSPTPPRHHENLNYNNNAMYHPFHHHGAGSGINATTHHYNNYHEMSSTTTSGSAGSVFYHRSTPPISMP 
LADHQTLNTRQQQQQQQQQEGAGNVSLSPMIIDSVPVAHHLHHQQHHGGKSSGPSSTSTSPSTAGKRLRLFGVNMECASSTSEDPKC 
FSLLSSSSMANSNSQPPLQLLREDTLSSSSARFGDQRGVGEPSMLFDLDPSLQYRQ 

SEQ ID NO : 74 
ATGGAGTTGATGCAAGAAGTGAAAGGGTATTCTGATGGCAGAGAGGAGGAGGAGGAGGAAGAGGAAGCAGCAGAAGAAATCATCACA 
AGAGAAGAAAGCAGCAGGTTGTTACACCAGCACCAGGAGGCAGCAGGTTCCAATTTCATCATCAACAATAATCATCATCATCATCAA 
CATCACCACCACCACACAACAAAGCAGCTAGACTTCATGGACTTGTCACTTGGTAGCAGCAAGGATGAAGGGAATTTGCAAGGATCA 
TCTTCTTCTGTCTATGCTCATCATCATCATGCAGCAAGTGCTAGTTCTTCTGCCAATGGTAACAACAACAACAGCAGCAGCAGCAAC 
TTGCAGCAACAGCAGCAGCAGCCTGCTGAGAAGGAGCACATGTTTGATAAAGTAGTGACACCAAGTGATGTGGGGAAGCTGAACCGG 
TTGGTGATACCAAAGCAGCATGCTGAGAAGTATTTCCCTCTTGATTCCTCAGCCAATGAGAAGGGTCTGTTGCTGAATTTTGAGGAC 
AGGAATGGTAAGTTGTGGAGGTTCAGGTACTCCTATTGGAACAGCAGCCAGAGCTATGTGATGACCAAAGGTTGGAGCCGTTTTGTT 
AAGGAGAAGAAGCTTGATGCTGGTGACATGGTGTCCTTCCAGCGTGGTGTTGGGGAGTTGTATAGGCATAGGTTGTACATAGATTGG 
TGGAGAAGGCCTGATCATCATCACCATCACCATCATGGCCCTGACCATTCAACCACACTCTTCACACCTTTCTTAATTCCCAATCAG 
CCTCATCACTTAATGTCCATCAGATGGGGTGCCACTGGCAGATTGTACTCCCTCCCTTCCCCAACCCCACCACGCCACCATGAACAC 
CTCAATTACAACAATAACGCCATGTATCATCCCTTTCATCACCATGGTGCTGGAAGTGGAATTAATGCTACTACTCATCACTACAAC 
AACTATCATGAGATGAGTAGTACTACTACTTCAGGATCTGCAGGCTCAGTCTTTTACCACAGGTCAACACCCCCAATATCAATGCCA 
TTGGCTGACCACCAAACCTTGAACACAAGGCAGCAGCAACAACAACAACAACAACAAGAGGGAGCTGGCAATGTTTCTCTTTCCCCT 
ATGATCATTGATTCTGTTCCAGTTGCTCACCACCTCCATCATCAACAACACCATGGTGGCAAGAGTAGTGGTCCTAGTAGTACTAGT 
ACTAGTCCTAGCACTGCAGGGAAAAGACTAAGGCTATTTGGGGTCAACATGGAATGTGCTTCTTCAACATCAGAAGACCCCAAATGC 
TTCAGCTTGTTGTCCTCATCTTCAATGGCTAATTCCAATTCACAACCACCACTTCAGCTTTTGAGGGAAGATACACTTTCGTCATCA 
TCGGCAAGGTTTGGGGATCAGAGAGGAGTAGGGGAACCTTCAATGCTTTTTGATCTGGACCCTTCTTTGCAATACCGGCAGTGA 

Loc732601 
Cover 44 % identity 62 % 

SEQ ID NO : 75 
MDGGCVTDETTTSSDSLSVPPPSRVGSVASAVVDPDGCCVSGEAESRKLPSSKYKGVVPQPNGRWGAQIYEKHQRVWLGTFNEEDEA 
ARAYDIAALRFRGPDAVTNFKPPAASDDAESEFLNSHSKFEIVDMLRKHTYDDELQQSTRGGRRRLDADTASSGVFDAKAREQLFEK 
TVTPSDVGKLNRLVIPKQHAEKHFPLSGSGDESSPCVAGASAAKGMLLNFEDVGGKVWRFRYSYWNSSQSYVLTKGWSRFVKEKNLR 
AGDAVQFFKSTGPDROLYIDCKARSGEVNNNAGGLFVPIGPVVEPVQMVRLFGVNLLKLPVPGSDGVGKRKEMELFAFECCKKLKVI 
GAL 
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CDS SEQ ID NO : 76 
ATGGATGGAGGCTGTGTCACAGACGAAACCACCACATCCAGCGACTCTCTTTCCGTTCCGCCGCCCAGCCGCGTCGGCAGCGTTGCA 
AGCGCCGTCGTCGACCCCGACGGTTGTTGCGTTTCCGGCGAGGCCGAATCCCGGAAACTCCCTTCGTCGAAATACAAAGGCGTGGTG 
CCGCAACCGAACGGTCGCTGGGGAGCT CAGATTTACGAGAAGCACCAGCGCGTGTGGCTCGGCACTTTCAACGAGGAAGACGAAGCC 
GCCAGAGCCTACGACATCGCCGCGCTGCGCTTCCGCGGCCCCGACGCCGTCACCAACTTCAAGCCTCCCGCCGCCTCCGACGACGCC 
GAGTCCGAGTTCCTCAACTCGCATTCCAAGTTCGAGATCGTCGACATGCTCCGCAAGCACACCTACGACGACGAGCTCCAGCAGAGC 
ACGCGCGGTGGTAGGCGCCGCCTCGACGCTGACACCGCGTCGAGCGGTGTGTTCGACGCGAAAGCGCGTGAGCAGCTGTTCGAGAAA 
ACGGTTACGCCGAGCGACGTCGGGAAGCTGAATCGATTAGTGATACCGAAGCAGCACGCGGAGAAGCACTTTCCGTTAAGCGGATCC 
GGCGACGAAAGCTCGCCGTGCGTGGCGGGGGCTTCGGCGGCGAAGGGAATGTTGTTGAACTTTGAGGACGTTGGAGGGAAAGTGTGG 
CGGTTTCGTTACTCTTATTGGAACAGTAGCCAGAGCTACGTGCTTACCAAAGGATGGAGCCGGTTCGTTAAGGAGAAGAATCTTCGA 
GCCGGTGACGCGGTTCAGTTCTTCAAGTCGACCGGACCGGACCGGCAGCTATATATAGACTGCAAGGCGAGGAGTGGTGAGGTTAAC 
AATAATGCTGGCGGTTTGTTTGTTCCGATTGGACCGGTCGTTGAGCCGGTTCAGATGGTTCGGCTTTTCGGGGTCAACCTTTTGAAA 
CTACCCGTACCCGGTTCGGATGGTGTAGGGAAGAGAAAAGAGATGGAACTGTTTGCATTTGAATGTTGCAAGAAGTTAAAATAATT 
GGAGCTTTGTAA 

Loc100801107 
Cover 44 % identity 61 % 

SEO ID NO : 77 
MDAISCMDESTTTESLSISLSPTSSSEKAKPSSMITSSEKVSLSPPPSNRLCRVGSGASAVVDPDGGGSGAEVESRKLPSSKYKGVV 
PQPNGRWGAQIYEKHORVWLGTFNEEDEAARAYDIAAQRFRGKDAVTNFKPLAGADDDDGESEFLNSHSKPEIVDMLRKHTYNDELE 
QSKRSRGVVRRRGSAAAGTANSISGACFTKAREQLFEKAVTPSDVGKLNRLVIPKQHAEKHFPLOSSNGVSATTIAAVTATPTAAKG 
VLLNFEDVGGKVWRFRYSYWNSSQSYVLTKGWSRFVKEKNLKAGDTVCFHRSTGPDKQLYIDWKTRNVVNNEVALFGPVGPVVEPIQ 
MVRLFGVNILKLPGSDTIVGNNNNASGCCNGKRREMELFSLECSKKPKIIGAL 

CDS SEQ ID NO : 78 
ATGGATGCAATTAGTTGCATGGATGAGAGCACCACCACTGAGTCACTCTCTATAAGTCTTTCTCCGACGTCATCGTCGGAGAAAGCG 
AAGCCTTCTTCGATGATTACATCGTCGGAGAAGGTTTCTCTGTCCCCGCCGCCGTCAAACAGACTATGCCGTGTTGGAAGCGGCGCG 
AGCGCAGTCGTGGATCCTGATGGCGGCGGCAGCGGCGCTGAGGTAGAGTCGCGGAAACTCCCCTCGTCGAAGTACAAGGGCGTGGTG 
CCCCAGCCCAACGGCCGCTGGGGTGCGCAGATTTACGAGAAGCACCAGCGCGTGTGGCTTGGAACGTTCAACGAGGAAGACGAGGCG 
GCGCGTGCGTACGACATCGCCGCGCAGCGGTTCCGCGGCAAGGACGCCGTCACGAACTTCAAGCCGCTCGCCGGCGCCGACGACGAC 
GACGGAGAATCGGAGTTTCTCAACTCGCATTCCAAACCCGAGATCGTCGACATGCTGCGAAAGCACACGTACAATGACGAGCTGGAG 
CAGAGCAAGCGCAGCCGCGGCGTCGTCCGGCGGCGAGGCTCCGCCGCCGCCGGCACCGCAAACTCAATTTCCGGCGCGTGCTTTACT 
AAGGCACGTGAGCAGCTATTCGAGAAGGCTGTTACGCCGAGCGACGTTGGGAAATTGAACCGTTTGGTGATACCGAAGCAGCACGCG 
GAGAAGCACTTTCCGTTACAGAGCTCTAACGGCGTTAGCGCGACGACGATAGCGGCGGTGACGGCGACGCCGACGGCGGCGAAGGGC 
GTTTTGTTGAACTTCGAAGACGTTGGAGGGAAAGTGTGGCGGTTTCGTTACTCGTATTGGAACAGTAGCCAGAGTTACGTCTTAACC 
AAAGGTTGGAGCCGGTTCGTTAAGGAGAAGAATCTGAAAGCTGGTGACACGGTTTGTTTTCACCGGTCCACTGGACCGGACAAGCAG 
CTTTACATCGATTGGAAGACGAGGAATGTTGTTAACAACGAGGTCGCGTTGTTCGGACCGGTCGGACCGGTTGTCGAACCGATCCAG 
ATGGTTCGGCTCTTTGGGGTTAACATTTTGAAACTACCCGGTTCAGATACTATTGTTGGCAATAACAATAATGCAAGTGGGTGCTGC 
AATGGCAAGAGAAGAAAATGGAACTGTTCTCGTTAGAGTGTAGCAAGAAACCTAAGATTATTGGTGCTTTGTAA 

Loc100789009 
Cover 44 % identity 62 % 

SEQ ID NO : 79 
MDGGSVTDETTTTSNSLSVPANLSPPPLSLVGSGATAVVYPDGCCVSGEAESRKLPSSKYKGVVPQPNGRWGAQIYEKHORVWLGTF 
NEEDEAARAYDIAAHRFRGRDAVTNFKPLAGADDAEAEFLSTHSKSEIVDMLRKHTYDNELQQSTRGGRRRRDAETASSGAFDAKAR 
EQLFEKTVTQSDVGKLNRLVIPKQHAEKHFPLSGSGGGALPCMAAAAGAKGMLLNFEDVGGKVWRFRYSYWNSSQSYVLTKGWSRFV 
KEKNLRAGDAVQFFKSTGLDROLYIDCKARSGKVNNNAAGLFIPVGPVVEPVQMVRLFGVDLLKLPVPGSDGIGVGCDGKRKEMELF 
AFECSKKLKVIGAL 

SEQ ID NO : 80 
ATGGATGGAGGCAGTGTCACAGACGAAACCACCACAACCAGCAACTCTCTTTCGGTTCCGGCGAATCTATCTCCGCCGCCTCTCAGC 
CTTGTCGGCAGCGGCGCAACCGCCGTCGTCTACCCCGACGGTTGTTGCGTCTCCGGCGAAGCCGAATCCCGGAAACTCCCGTCCTCG 
AAATACAAAGGCGTGGTGCCGCAACCGAACGGTCGTTGGGGAGCTCAGATTTACGAGAAGCACCAGCGCGTGTGGCTCGGCACCTTC 
AACGAGGAAGACGAAGCCGCCAGAGCCTACGACATCGCCGCGCATCGCTTCCGCGGCCGCGACGCCGTCACTAACTTCAAGCCTCTC 
GCCGGCGCCGACGACGCCGAAGCCGAGTTCCTCAGCACGCATTCCAAGTCCGAGATCGTCGACATGCTCCGCAAGCACACCTACGAC 
AACGAGCTCCAGCAGAGCACCCGCGGCGGCAGGCGCCGCCGGGACGCCGAAACCGCGTCGAGCGGCGCGTTCGACGCGAAGGCGCGT 
GAGCAGCTGTTCGAGAAAACCGTTACGCAGAGCGACGTCGGGAAGCTGAACCGATTAGTGATACCAAAGCAGCACGCGGAGAAGCAC 
TTTCCGTTAAGCGGATCCGGCGGCGGAGCCTTGCCGTGCATGGCGGCGGCTGCGGGGGCGAAGGGAATGTTGCTGAACTTTGAGGAC 
GTTGGAGGGAAAGTGTGGCGGTTCCGTTACTCGTATTGGAACAGTAGCCAGAGCTACGTGCTTACCAAAGGATGGAGCCGGTTCGTT 
AAGGAGAAGAATCTTCGAGCTGGTGACGCGGTTCAGTTCTTCAAGTCGACCGGACTGGACCGGCAACTATATATAGACTGCAAGGCG 
AGGAGTGGTAAGGTTAACAATAATGCTGCCGGTTTGTTTATTCCGGTTGGACCGGTTGTTGAGCCGGTTCAGATGGTACGGCTTTTC 
GGGGTCGACCTTTTGAAACTACCCGTACCCGGTTCGGATGGTATTGGGGTTGGCTGTGACGGGAAGAGAAAAGAGATGGAGCTGTTT 
GCATTTGAATGTAGCAAGAAGTTAAAAGTAATTGGAGCTTTGTAA 
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Loc102660503 
Cover 36 % identity 57 % 

SEQ ID NO : 81 
migvekvticmrievntegrralmdcwqisgvhessdcseikfafdavvkrarheennaaaqkfkgvvsqqngnwgaqiyahqqriw 
lgtfksereaamaydsasiklrsgechrnfpwndqtvqepqfqshysaetvlnmirdgtypskfatflktrqtqkgvakhiglkgdd 
eeqfcctqlfqkeltpsdvgklnrlvipkkhavsyfpyvggsadesgsvdveavfydklmrlwkfrycywkssqsyvftrgwnrfvk 
dkklkakdviafftwgksggegeafalidviynnnaeedskgdtkqvignqiqlagseegededanigkdfnaqkgirlfgvcit 

CDS SEQ ID NO : 82 
atgattggagttgagaaagtgacaatttgtatgagaatagaggtgaatactgaaaagggaagaagggctttaatggactgttggcaa 
atatcaggagttcatgaaagttcagattgtagcgaaatcaaatttgcattcgacgcagtagtaaaacgcgcgaggcatgaagagaat 
aatgcagcagcacagaagttcaaaggcgttgtgtctcaacaaaatgggaactggggtgcacagatatatgcacaccagcagagaatc 
tggttggggaccttcaaatctgaaagagaggctgcaatggcttatgacagcgccagcataaaacttagaagcggagagtgccacaga 
aactttccatggaacgaccaaacagttcaagagcctcagttccaaagccattacagcgcagaaacagtgctaaacatgattagagat 
ggcacctatccatcaaaatttgctacatttctcaaaactcgtcaaacccaaaaaggcgttgcgaaacacataggtctgaagggtgat 
gacgaggaacagttttgttgcacccaactttttcagaaggaattaacaccaagtgatgtgggcaagctcaacaggcttgtcatccca 
aagaagcatgcagttagctattttccttacgttggtggcagtgctgatgagagtggtagtgttgacgtggaggctgtgttttatgac 
aaactcatgcgattgtggaagttccgatactgctattggaagagcagccaaagttacgtgttcaccagaggctggaatcggtttgtg 
aaggataagaagttgaaggotaaagatgtcattgcgttttttacgtggggaaaaagtggaggagagggagaagcttttgcattgatc 
gatgtaatttataataataatgcagaagaagacagcaagggagacaccaaacaagttttgggaaaccaattacaattagctggcagt 
gaagaaggtgaagatgaagatgcaaacattggaaaggatttcaatgcacaaaagggtctgaggctctttggtgtgtgtatcacctaa 

Hordeum vulgare 

MLOC 66387 
Cover 47 % identity 64 % 

SEQ ID NO : 83 
MEFTATSSRFSKGEEEVEEEQEEASMREIPFMTPAAATCAAAPPSASASASTPASASGSSPPFRSGDDAGASGSGAGDGSRSNVAEA 
VEKEHMFDKVVTPSDVGKLNRLVIPKQYAEKYFPLDSAANEKGLLLNFEDSAGKPWRFRYSYWNSSQSYVMTKGWSRFVKEKRLDAG 
DTVSFSRGAGEAARHRLFIDWKRRADTRDPLRLPRLPLPMPLTSHYSPWGLGAGARGFFMPPSPPATLYEHRLRQGFDFRGMNPSYP 
TMGROVILFGSAARMPPHGPAPLLVPRPPPPLHFTVQQQGSDAGGSVTAGSPVVLDSVPVIESPTTATKKRVRLFGVNLDNPQHPGD 
GGGESSNYGSALPLQMPASAWRPRDHTLRLLEFPSHGAEASSPSSSSSSKREAHSGLDLDL 

SEQ ID NO : 84 
ATGGAGTTTACTGCGACAAGCAGTAGGTTTTCTAAAGGAGAGGAGGAGGTGGAGGAGGAGCAGGAGGAGGCGTCGATGCGCGAGATC 
CCTTTCATGACGCCCGCGGCCGCCACCTGCGCCGCGGCGCCGCCTTCTGCTTCTGCGTCGGCCTCGACACCCGCGTCAGCGTCTGGA 
AGTAGCCCTCCCTTTCGATCTGGGGATGACGCCGGAGCGTCGGGGAGCGGGGCCGGCGACGGCAGCCGCAGCAACGTGGCGGAGGCC 
GTGGAGAAGGAGCACATGTTCGACAAAGTGGTGACGCCGAGCGACGTGGGGAAGCTTAACCGGCTGGTCATCCCCAAGCAGTACGCC 
GAGAAGTACTTCCCGCTGGACTCGGCGGCCAACGAGAAGGGCCTTCTGCTCAACTTCGAGGACAGCGCCGGGAAGCCATGGCGCTTC 
CGCTATTCCTACTGGAACAGCAGCCAGAGCTACGTCATGACCAAAGGCTGGAGCCGCTTCGTCAAGGAGAAGCGCCTCGACGCTGGG 
GACACCGTCTCCTTCTCCCGCGGCGCCGGTGAGGCCGCGCGCCACCGCCTCTTCATCGACTGGAAGCGCCGAGCCGACACCAGAGAC 
CCGCTCCGCTTGCCCCGCCTCCCGCTCCCGATGCCGCTGACGTCGCACTACAGCCCGTGGGGCCTCGGCGCCGGCGCCAGAGGATTC 
TTCATGCCTCCCTCGCCGCCAGCCACGCTCTACGAGCACCGTCTCCGTCAAGGCTTCGACTTCCGCGGCATGAACCCCAGTTACCCC 
ACAATGGGGAGACAGGTCATCCTTTTCGGCTCGGCCGCCAGGATGCCTCCGCACGGACCAGCACCACTCCTCGTGCCGCGCCCGCCG 
CCGCCGCTGCACTTCACGGTGCAGCAACAAGGCAGCGACGCCGGCGGAAGTGTAACCGCAGGATCCCCAGTGGTGCTCGACTCAGTG 
CCGGTAATCGAAAGCCCCACGACGGCAACGAAGAAGCGCGTGCGCTTGTTCGGCGTGAACTTGGACAACCCGCAGCATCCCGGTGAT 
GGCGGGGGCGAATCGAGCAATTATGGCAGTGCACTGCCATTGCAGATGCCCGCATCAGCATGGCGGCCAAGGGACCATACGCTGAGG 
CTGCTCGAATTCCCCTCGCACGGTGCCGAGGCGTCGTCTCCATCGTCGTCGTCGTCTTCCAAGAGGGAGGCGCATTCGGGCTTGGAT 
CTCGATCTGTGA 

MLOC44012 
Cover 55 % identity 63 % 

SEO ID NO : 85 
MLRKHTYFDELAQS KRAFAASAALSAPTTSGDAGGSASPPSPAAVREHLFDKTVTPSDVGKLNRLVIPKQNAEKHFPLQLPAGGGES 
KGLLLNFEDDAGKVWRFRYSYWNSSQSYVLTKGWSRFVKEKGLGAGDVVGFYRSAAGRTGEDSKFFIDCRLRPNTNTAAEADPVDQS 
SAPVOKAVRLFGVDLLAAPEQGMPGGCKRARDLVKPPPPKVAFKKQCIELALA 

SEQ ID NO : 86 
ATGCTCCGCAAGCACACCTACTTCGACGAGCTCGCCCAGAGCAAGCGCGCCTTCGCCGCGTCGGCCGCGCTCTCCGCGCCCACCACC 
TCGGGCGACGCCGGCGGCAGCGCCTCGCCGCCCTCCCCGGCCGCCGTGCGCGAGCACCTCTTCGACAAGACCGTCACGCCCAGCGAC 
GTCGGCAAGCTGAACAGGCTGGTGATACCGAAGCAGAACGCCGAGAAGCACTTCCCGCTGCAGCTCCCGGCCGGCGGCGGCGAGAGC 
AAGGGCCTGCTCCTCAACTTCGAGGACGATGCGGGCAAGGTGTGGCGGTTCCGCTACTCGTACTGGAACAGCAGCCAGAGCTACGTC 
CTCACCAAGGGCTGGAGCCGCTTCGTGAAGGAGAAGGGCCTCGGCGCCGGAGACGTCGTCGGGTTCTACCGCTCCGCCGCCGGGAGG 
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ACCGGCGAAGACAGCAAGTTCTTCATTGACTGCAGGCTGCGGCCGAACACCAACACCGCCGCCGAAGCAGACCCCGTGGACCAGTCG 
TCGGCGCCCGTGCAGAAGGCCGTGAGACTCTTCGGCGTCGATCTTCTCGCGGCGCCGGAGCAGGGCATGCCGGGCGGGTGCAAGAGG 
GCCAGAGACTTGGTGAAGCCGCCGCCTCCGAAAGTGGCGTTCAAGAAGCAATGCATAGAGCTGGCGCTAGCGTAG 

MLOC 57250 
Cover 50 % identity 57 % 

SEQ ID NO : 87 
MYCSRGRIDPAEEGQVMGGLGVRDASWALFKVLEQSDVQVGQNRLLLTKEAVWGGPIPKLFPELEELRGDGLNAENRVAVKILDADG 
CEGDANFRYLNSSKAYRVMGPQWSRLVKETGMCKGDRLDLYAATATAASSCSGARAAVAPAIPPGAIVKAAGF 

CDS SEQ ID NO : 88 
ATGTATTGTTCCCGCGGCCGCATCGATCCCGCGGAAGAAGGGCAGGTGATGGGCGGCCTCGGCGTGCGCGACGCCAGCTGGGCGCTG 
TTCAAGGTGTTGGAGCAGTCCGACGTCCAGGTGGGGCAGAACCGGCTGCTCCTCACCAAGGAGGCGGTGTGGGGCGGCCCTATCCCC 
AAGCTTTTCCCGGAGCTGGAGGAGCTCCGCGGCGACGGCCTCAACGCCGAGAACAGGGTCGCGGTCAAGATCCTCGACGCCGACGGC 
TGCGAGGGGGACGCCAACTTCCGCTACCTCAACTCCAGCAAGGCGTACCGGGTCATGGGGCCTCAGTGGAGCCGGCTCGTGAAGGAG 
ACCGGCATGTGCAAGGGAGACCGCCTCGATCTGTACGCGGCAACGGCGACCGCTGCCTCTTCGTGTTCTGGAGCCAGGGCGGCTGTG 
GCGCCGGCGATACCTCCCGGAGCAATCGTGAAGGCAGCCGGGTTCTAA 

MLOC 38822 
Cover 47 % identity 56 % 

SEQ ID NO : 89 
MLRKHIYPDELACHKRAFFFAAASSPTSSSSPLASPAPSAAAARREHLFDKTVTPSDVGKLNRLVIPKQHAEKHFPLQLPSASAAVP 
GECKGVLLNFDDATGKVWRFRYSYWNSSQSYVLTKGWSRFVKEKGLHAGDAVEFYRAASGNNOLFIDCKLRSKSTTTTTSVNSEAAP 
SPAPVTRTVRLFGVDLLIAPAARHAHEHEDYGMAKTNKRTMEASVAAPTPAHAVWKKRCVDFALTYRLATTPQCPRSRDCLEGVQAA 
GSTFAL 

CDS SEQ ID NO : 90 
ATGCTGCGCAAGCACATCTATCCCGACGAGCTCGCGCAGCACAAGCGCGCCTTCTTCTTCGCCGCGGCGTCGTCCCCTACGTCGTCG 
TCGTCACCTCTCGCCTCGCCGGCTCCTTCAGCCGCGGCGGCGCGGCGCGAGCACCTGTTCGACAAGACGGTCACGCCCAGCGACGTG 
GGGAAGCTGAACCGGCTGGTGATCCCCAAGCAGCACGCCGAGAAGCACTTCCCGCTGCAGCTCCCTTCTGCCAGCGCCGCCGTGCCA 
GGCGAGTGCAAGGGCGTGCTGCTCAACTTCGATGACGCGACCGGCAAGGTGTGGAGGTTCCGGTACTCCTACTGGAACAGCAGCCAG 
AGCTACGTGCTCACCAAGGGGTGGAGCCGCTTCGTGAAGGAGAAGGGCCTTCACGCCGGCGACGCCGTCGAGTTCTACCGCGCCGCC 
TCCGGCAACAACCAGCTCTTCATCGACTGCAAGCTCCGGTCCAAGAGCACCACGACGACGACCTCCGTCAACTCGGAGGCCGCCCCA 
TCGCCGGCACCCGTGACGAGGACAGTGCGACTCTTCGGGGTCGACCTTCTCATCGCGCCGGCGGCGAGGCACGCGCATGAGCACGAG 
GACTACGGCATGGCCAAGACAAACAAGAGAACCATGGAGGCCAGCGTAGCGGCGCCTACTCCGGCGCACGCGGTGTGGAAGAAGCGG 
TGCGTAGACTTCGCGCTGACCTACCGACTTGCCACCACCCCACAGTGCCCGAGGTCAAGAGATCAACTAGAAGGAGTACAAGCAGCT 
GGGAGTACATTTGCTCTATAG 

MLOC 7940 
Cover 49 % identity 52 % 

SEQ ID NO : 91 
MGVEILSSTGEHSSQYSSGAASTATTESGVGGRPPTAPSLPVSIADESATSRSASAQSTSSRFKGVVPQPNGRWGAQIYERHARVWL 
GTFPDEDSAARAYDVAALRYRGREAATNFPCAAAEAELAFLAAHSKAEIVDMLRKHTYTDELRQGLRRGRGMGARAQPTPSWAREPL 
FEKAVTPSDVGKLNRLVVPKQHAEKHFPLKRTPETTTTTGKGVLLNFEDGEGKVWRFRYSYWNSSOSYVLTKGWSRFVREKGLGAGD 
SIVFSCSAYGQEKQFFIDCKKNKTMTSCPADDRGAATASPPVSEPTKGEQVRVVRLFGVDIAGEKRGRAAPVEQELFKROCVAHSQH 
SPALGAFVL 

CDS SEQ ID NO : 92 
ATGGGGGTGGAGATCCTGAGCTCAACGGGGGAACACTCCTCCCAGTACTCTTCCGGAGCCGCGTCCACGGCGACGACGGAGTCAGGC 
GTGGGCGGACGGCCGCCGACTGCGCCGAGCCTACCTGTTTCCATCGCCGACGAGTCGGCGACCTCGCGGTCGGCATCGGCGCAGTCG 
ACGTCGTCGCGGTTCAAGGGCGTGGTGCCGCAGCCCAACGGGCGGTGGGGCGCCCAGATCTACGAGCGCCACGCCCGCGTCTGGCTC 
GGCACGTTCCCGGACGAAGACTCTGCGGCGCGCGCCTACGACGTGGCCGCGCTCCGGTACCGGGGCCGCGAGGCCGCCACCAACTTC 
CCGTGCGCGGCCGCCGAGGCGGAGCTCGCCTTCCTGGCGGCACACTCCAAGGCCGAGATCGTCGACATGCTCCGGAAGCACACCTAC 
ACCGACGAGCTCCGCCAGGGCCTGCGGCGCGGCCGCGGCATGGGGGCGCGCGCGCAGCCGACGCCGTCGTGGGCGCGGGAGCCCCTT 
TTCGAGAAGGCCGTGACCCCGAGCGACGTGGGCAAGCTCAACCGCCTCGTTGTGCCGAAGCAGCACGCCGAGAAGCACTTCCCCCTG 
AAACGCACGCCGGAGACGACAACGACCACCGGCAAGGGGGTGCTTCTCAACTTCGAGGATGGCGAGGGGAAAGTGTGGAGGTTCCGG 
TACTCGTATTGGAACAGCAGCCAGAGCTACGTGCTCACCAAGGGATGGAGCCGCTTCGTTCGGGAGAAGGGCCTCGGTGCCGGCGAC 
TCCATCGTGTTCTCCTGCTCGGCGTACGGTCAGGAGAAGCAGTTCTTCATCGACTGCAAGAAGAACAAGACGATGACGAGCTGCCCC 
GCCGATGACCGCGGCGCCGCAACAGCGTCGCCGCCAGTGTCAGAGCCAACAAAAGGAGAACAAGTCCGTGTTGTGAGGCTGTTCGGC 
GTCGACATCGCCGGAGAGAAGAGGGGGCGAGCGGCGCCGGTGGAGCAGGAGTTGTTCAAGAGGCAATGCGTGGCACACAGCCAGCAC 
TCTCCAGCCCTAGGTGCCTTCGTCTTATAG 

MLOC 56567 
Cover 42 % identity 59 % 

SEQ ID NO : 93 
MGVEILSSMVEHSFQYSSGASSATAESGAVGTPPRHLSLPVAIADESLTSRSASSRFKGVVPQPNGRWGAQIYERHARVWLGTFPDO 
DSAARAYDVASLRYRGGDAAFNFPCVVVEAELAFLAAHSKAEIVDMLRKQTYADELRQGLRRGRGMGVRAQPMPSWARVPLFEKAVT 
PSDVGKLNRLWVPKQHAEKHFPLKRSPETTTTTGNGVLLNFEDGQGKVWRFRYSYWNSSQSYVLTKGWSRFVREKGLGAGDSIMFSC 
SAYGQEKQFFIDCKKNTTVNGGKSASPLQVMEIAKAEQVRVRLFGVDIAGVKRERAATAEQGPQGWFKRQCMAHGQHSPALGDFAL 
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SEQ ID NO : 94 
ATGGGGGTGGAGATCCTGAGCTCCATGGTGGAGCACTCCTTCCAGTACTCTTCGGGCGCGTCCTCGGCCACCGCGGAGTCAGGCGCC 
GTCGGAACACCGCCGAGGCATCTGAGCCTACCTGTCGCCATCGCCGACGAGTCCCTGACCTCACGGTCGGCGTCGTCTCGGTTCAAG 
GGCGTGGTGCCGCAGCCCAACGGGCGGTGGGGCGCCCAGATCTACGAGCGCCACGCTCGCGTCTGGCTCGGCACGTTCCCAGACCAG 
GACTCGGCGGCGCGCGCCTACGACGTTGCCTCGCTCAGGTACCGCGGCGGCGACGCCGCCTTCAACTTCCCGTGCGTGGTGGTGGAG 
GCGGAGCTCGCCTTCCTGGCGGCGCACTCCAAGGCTGAGATCGTTGACATGCTCCGGAAGCAGACCTACGCCGATGAACTCCGCCAG 
GGACTACGGCGCGGCCGTGGCATGGGGGTGCGCGCGCAGCCGATGCCGTCGTGGGCGCGGGTTCCCCTTTTCGAGAAGGCCGTGACC 
CCTAGCGATGTCGGCAAGCTCAATCGCCTGGTGGTGCCGAAGCAGCACGCCGAGAAGCACTTCCCCCTGAAGCGCAGCCCGGAGACG 
ACGACCACCACCGGCAACGGCGTACTGCTCAACTTTGAGGACGGCCAGGGAAAAGTGTGGAGGTTCCGGTACTCATATTGGAACAGC 
AGCCAGAGCTACGTGCTCACCAAAGGCTGGAGCCGCTTCGTCCGGGAGAAGGGCCTCGGCGCCGGTGACTCCATCATGTTCTCCTGC 
TCGGCGTACGGGCAGGAGAAGCAGTTCTTCATCGACTGCAAGAAGAACACGACCGTGAACGGAGGCAAATCGGCGTCGCCGCTGCAG 
GTGATGGAGATTGCCAAAGCAGAACAAGTCCGCGTCGTTAGACTGTTCGGTGTCGACATCGCCGGGGTGAAGAGGGAGCGAGCGGCG 
ACGGCGGAGCAAGGCCCGCAGGGGTGGTTCAAGAGGCAATGCATGGCACACGGCCAGCACTCTCCTGCCCTAGGTGACTTCGCCTTA 
TAG 

MLOC 75135 
Cover 43 % identity 57 % 

SEQ ID NO : 95 
MGMEILSSTVEHCSQYSSSASTATTESGAAGRSTTALSLPVAITDESVTSRSASAQPASSRFKGVVPQPNGRWGSQIYERHARVWLG 
TFPDQDSAARAYDVASLRYRGRDAATNFPCAAAEAELAFLTAHSKAEIVDMLRKHTYADELRQGLRRGRGMGARAQPTPSWARVPLF 
EKAVTPSDVGKLNRLWVPKQHAEKHFPLKCTAETTTTTGNGVLLNFEDGEGKVWRFRYSYWNSSQSYVLTKGWSSFVREKGLGAGDS 
IVFSSSAYGQEKOLFINCKKNTTMNGGKTALPLPVVETAKGEQDHVVKLFGVDIAGVKRVRAATGELGPPELFKROSVAHGCGRMNY 
ICYSIGTIGPLMLN 

SEQ ID NO : 96 
ATGGGGATGGAAATCCTGAGCTCCACGGTGGAGCACTGCTCCCAGTACTCTTCCAGCGCGTCCACGGCCACAACGGAGTCAGGCGCC 
GCCGGAAGATCGACGACGGCTCTGAGCCTACCAGTTGCCATCACCGACGAGTCCGTTACCTCGCGGTCGGCATCGGCGCAGCCGGCG 
TCATCACGGTTCAAGGGCGTGGTGCCGCAGCCCAACGGGCGGTGGGGCTCCCAGATCTACGAGCGCCACGCTCGCGTCTGGCTCGGC 
ACCTTCCCGGATCAGGACTCGGCGGCGCGTGCCTACGACGTTGCCTCGCTCAGGTACCGGGGCCGCGATGCCGCCACCAACTTCCCG 
TGCGCCGCTGCGGAAGCGGAGCTCGCCTTCCTGACCGCGCACTCCAAGGCCGAGATCGTCGACATGCTCCGGAAGCACACCTACGCC 
GACGAACTCCGCCAGGGCCTGCGGCGCGGCCGCGGCATGGGTGCGCGCGCGCAGCCGACGCCGTCGTGGGCGCGGGTTCCCCTTTTC 
GAGAAGGCTGTGACCCCTAGCGATGTCGGCAAGCTCAATCGCCTGGTGGTGCCGAAGCAGCACGCCGAGAAGCACTTCCCCCTGAAG 
TGCACCGCAGAGACGACGACCACCACCGGCAACGGCGTGCTGCTAAACTTCGAGGATGGTGAGGGGAAGGTGTGGAGGTTCCGGTAC 
TCGTATTGGAACAGTAGCCAGAGCTACGTGCTCACCAAAGGCTGGAGCAGCTTCGTCCGGGAGAAGGGCCTCGGCGCAGGCGACTCC 
ATCGTCTTCTCCTCCTCGGCGTACGGGCAGGAGAAGCAGTTATTCATCAACTGCAAAAAGAACACGACTATGAACGGCGGCAAAACA 
GCGTTGCCGCTGCCAGTGGTGGAGACTGCCAAAGGAGAACAAGACCACGTCGTTAAGTTGTTCGGTGTTGACATCGCCGGTGTGAAG 
AGGGTGCGAGCGGCGACGGGGGAGCTAGGCCCGCCGGAGTTGTTCAAGAGACAATCCGTGGCACACGGATGCGGAAGGATGAACTAC 
ATTTGCTACTCCATAGGGACAATAGGACCTCTTATGCTCAACTGA 

MLOC 63261 
Cover 49 % identity 51 % 

SEQ ID NO : 97 
MASSKPTNPEVDNDMECSSPESGAEDAVESSSPVAAPSSRFKGVVPQPNGRWGAQIYEKHSRVWLGTFGDEEAAACAYDVAALRFRG 
RDAVTNHQRLPAAEGAGWSSTSELAFLADHSKAEIVDMLRKHTYDDELRQGLRRGHGRAQPTPAWAREFLFEKALTPSDVGKLNRLV 
VPKQHAEKHFPPTTAAAAGSDGKGLLLNFEDGQGKVWRFRYSYWNSSQSYVLTKGWSRFVQEKGLCAGDTVTFSRSAYVMNDTDEQL 
FIDYKOSSKNDEAADVATADENEAGHVAVKLFGVDIGWAGMAGSSGG 

SEQ ID NO : 98 
ATGGCGTCTAGCAAGCCGACAAACCCCGAGGTAGACAATGACATGGAGTGCTCCTCCCCGGAATCGGGTGCCGAGGACGCCGTGGAG 
TCGTCGTCGCCGGTGGCAGCGCCATCTTCGCGGTTCAAGGGCGTCGTGCCGCAGCCTAACGGGCGCTGGGGCGCGCAGATCTACGAG 
AAGCACTCGCGGGTGTGGCTTGGCACGTTCGGGGACGAGGAAGCCGCCGCGTGCGCCTACGACGTGGCCGCGCTCCGCTTCCGCGGC 
CGCGACGCCGTCACCAACCACCAGCGCCTGCCGGCGGCGGAGGGGGCCGGCTGGTCGTCCACGAGCGAGCTCGCCTTCCTCGCCGAC 
CACTCCAAGGCCGAGATCGTCGACATGCTCCGGAAGCACACCTACGACGACGAGCTCCGGCAGGGCCTGCGCCGCGGCCACGGGCGC 
GCGCAGCCCACGCCGGCGTGGGCGCGAGAGTTCCTCTTCGAGAAGGCCCTGACCCCGAGCGACGTCGGCAAGCTCAACCGCCTGGTC 
GTTCCGAAGCAGCACGCCGAGAAGCACTTCCCCCCGACGACGGCGGCGGCCGCCGGAAGCGACGGCAAGGGCTTGCTGCTCAACTTC 
GAGGACGGCCAAGGGAAGGTGTGGAGGTTCCGGTACTCATACTGGAACAGCAGCCAGAGCTACGTGCTCACCAAGGGCTGGAGCCGC 
TTCGTCCAAGAAAAGGGCCTCTGCGCCGGCGACACCGTGACGTTCTCCCGGTCGGCGTACGTGATGAATGACACGGATGAGCAGCTC 
TTCATCGACTACAAGCAGAGTAGCAAGAACGACGAAGCGGCCGACGTAGCCACTGCCGATGAGAATGAGGCCGGCCATGTCGCCGTG 
AAGCTCTTCGGGGTCGACATTGGCTGGGCTGGGATGGCGGGATCATCAGGTGGGTGA 

MLOC 64708 
Cover 49 % identity 51 % 

SEQ ID NO : 99 
MLFDSSVSASLGTMRPLVKKLDMLLAPARGYSTLCKRIKEVMHLLKHDVEEISSYLDELTEVEDPPPMAKCWMNEARDLSYDMEDYI 
DSLLFVPPGHFIKKKKKKKKKGKKKMVIKKRLKWCKQIVFTKOVSDHGIKTSKIIHVNVPRLPNKPKVAKIILQFRIYVQEAIERYD 
KYRLHHCSTLRRRLLSTGSMLSVPIPYEEAAQIVTDGRMNEFISSLAANNAADQQQLKVVSVLGSGCLGKTTLANVLYDRIGMQFEC 
RAFIRVSKKPDMKRLFRDLLSQFHQKQPLPTSCNELGISDNIIKHLQDKRYLIVIDDLWDLSVWDIIKYAFPKGNHGSRIIITTQIE 
DVALTCCCDHSEHVFEMKPLNIGHSRELFFNRLFGSESDCLEEFKRVSNEIVDICGGLPLATINIASHLANQETEVSLDLLTDTRDL 
LRSCLWSNSTSERTKQVLNLSYSNLPDYLKTCLLYLHMYPVGSIIWKDDLVKQLVAEGFIATREGKDQDQEMIEKAAGLCFDALIDR 
RFIQPIYTKYNNKVLSCTVHEVVHDLIAQKSAEENFIVVADHNRKNIALSHKVRRLSLIFGDTIYAKTPANITKSQIRSFRFFGLFE 
CMPCITEFKVLRVLNLQLSGHRGDNDPIDLTGISELFQLRYLKITSDVCIKLPNQMQKLQYLETLDIMDAPRVTAVPWDIINLPHLL 
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HLTLPVDTYLLDWISSMTDSVISLWTLGKLNYLQHLHLTSSSTRPSYHLERSVEALGYLIGGHGKLKTIVVAHVSSAQNTVVRGAPE 
VTISWDRMSPPPLLQRFECPHSCFI FYRIPKWVTELGNLCILKIAVKELHMICLGTLRGLHALTDLSLYVETAPIDKIIFDKAGFSV 
LKYCKLRFAAGIAWLKFEADAMPSLWKLMLVFNAIPRMDQNLVFFHHSRPAMHQRGGAVIIVEHMPGLRVISAKFGGAASDLEYASR 
TVVSNHPSNPTINMQLVCYSSNGKRSRKRKQQPYDVVKGQPDEYAKRLERPAEKRISTPTKSSLRLHVPEITPKPMQITDNNVCIRR 
EHMFDTVLTRGDVGMLNRLVVPKKHAEKYFPLDSSSTRTSKAIVLSFEDPAGKSWFFHYSYRSSSQNYVMFKGWTGFVKEKFLEAGD 
TVSFSRGVGEATRGRLFIDCONEQRYMFERVLTASDMESDGCSLMVPVNLVWPHPGLRKTIKGRHAVLQFEDGSGNGKVWPFQFEAS 
GQYYLMKGLNYFVNDRDLAAGYTVSFYRAGTRLFVDSGRKDDKVALGTRSRERIYPKIVRSO 

Brassica rapa 

LOC103849927 
Cover 99 % ident 80 % 

CDS SEQ ID NO : 100 
ATGTTGTTTGATAGTTCAGTGAGTGCTTCGTTGGGCACCATGAGACCACTTGTCAAGAAGCTCGACATGCTGCTAGCTCCTGCTCGG 
GGATACAGTACCTTGTGCAAGAGGATCAAGGAAGTGATGCACCTTCTCAAACATGATGTTGAAGAGATAAGCTCCTACCTTGATGAA 
CTTACAGAGGTGGAGGACCCTCCACCAATGGCCAAGTGCTGGATGAACGAGGCACGCGACCTGTCTTATGATATGGAGGATTACATT 
GATAGCTTGTTATTTGTGCCACCTGGCCATTTCATCAAGAAGAAGAAGAAGAAGAAGAAGAAGGGAAAGAAGAAGATGGTGATAAAG 
AAGAGGCTCAAGTGGTGCAAACAGATCGTATTCACAAAGCAAGTGTCAGACCATGGTATCAAGACCAGTAAAATCATTCATGTTAAT 
GTCCCTCGTCTTCCCAATAAGCCCAAGGTTGCAAAAATAATATTACAGTTCAGGATCTATGTCCAGGAGGCTATTGAACGGTATGAC 
AAGTATAGGCTTCACCATTGCAGCACCTTGAGGCGTAGATTGTTGTCCACTGGTAGTATGCTTTCAGTGCCAATACCCTATGAAGAA 
GCTGCCCAAATTGTAACTGATGGCCGGATGAATGAGTTTATCAGCTCACTGGCTGCTAATAATGCAGCAGATCAGCAGCAGCTCAAG 
GTGGTATCTGTTCTTGGATCTGGGTGTCTAGGTAAAACTACGCTTGCGAATGTGTTGTACGACAGAATTGGGATGCAATTCGAATGC 
AGAGCTTTCATTCGAGTGTCCAAAAAGCCTGATATGAAGAGACTTTTCCGTGACTTGCTCTCGCAATTCCACCAGAAGCAGCCACTG 
CCTACCAGTTGTAATGAGCTTGGCATAAGTGACAATATCATCAAACATCTGCAAGATAAAAGGTATCTAATTGTTATTGATGATTTG 
TGGGATTTATCAGTATGGGATATTATTAAATATGCTTTTCCAAAGGGAAACCATGGAAGCAGAATAATAATAACTACACAGATTGAA 
GATGTTGCATTAACTTGTTGCTGTGATCACTCGGAGCATGTTTTCGAGATGAAACCTCTCAACATTGGTCACTCAAGAGAGCTATTT 
TTTAATAGACTTTTTGGTTCTGAAAGTGACTGTCTTGAAGAATTCAAACGAGTTTCAAACGAAATTGTTGATATATGTGGTGGTTTA 
CCGCTAGCAACAATCAACATAGCTAGTCATTTGGCAAACCAGGAGACAGAAGTATCATTGGATTTGCTAACAGACACACGTGATTTG 
TTGAGGTCCTGTTTGTGGTCAAATTCTACTTCAGAAAGAACAAAACAAGTACTGAACCTCAGCTACAGTAATCTTCCTGATTATCTG 
AAGACATGTTTGCTGTATCTTCATATGTATCCAGTGGGCTCCATAATCTGGAAGGATGATCTGGTGAAGCAATTGGTGGCTGAAGGG 
TTTATTGCTACAAGAGAAGGGAAAGACCAAGACCAAGAAATGATAGAGAAAGCTGCAGGACTCTGTTTCGATGCACTTATTGATAGA 
AGATTCATCCAGCCTATATATACCAAGTACAACAATAAGGTGTTGTCCTGCACGGTTCATGAGGTGGTACATGATCTTATTGCCCAA 
AAGTCTGCTGAAGAGAATTTCATTGTGGTAGCAGACCACAATCGAAAGAATATAGCACTTTCTCATAAGGTTCGTCGACTATCTCTC 
ATCTTTGGCGACACAATATATGCCAAGACACCAGCAAACATCACAAAGTCACAAATTCGGTCATTCAGATTTTTTGGATTATTCGAG 
TGTATGCCTTGTATTACAGAGTTCAAGGTTCTCCGTGTTCTAAACCTTCAACTATCTGGTCATCGTGGGGACAATGACCCTATAGAC 
CTCACTGGGATTTCAGAACTGTTTCAGCTGAGATATTTAAAGATTACAAGTGATGTGTGCATAAAACTACCAAATCAAATGCAAAAA 
CTGCAATATTTGGAAACGTTGGACATTATGGATGCACCAAGAGTCACTGCTGTTCCATGGGATATTATAAATCTCCCACACCTGTTG 
CACCTGACTCTTCCTGTTGATACATATCTGCTGGATTGGATTAGCAGCATGACTGACTCCGTCATCAGTCTGTGGACCCTTGGCAAG 
CTGAACTACCTGCAGCATCTTCATCTTACTAGTTCTTCTACACGTCCTTCATACCATCTGGAGAGAAGTGTGGAGGCTCTGGGTTAT 
TTGATCGGAGGACATGGCAAGCTGAAAACTATAGTAGTCGCTCATGTCTCCTCTGCTCAAAATACTGTGGTTCGTGGCGCCCCAGAA 
GTAACCATTTCATGGGATCGTATGTCACCTCCCCCCCTTCTCCAGAGATTCGAATGCCCACACAGCTGCTTCATATTTTACCGAATT 
CCTAAGTGGGTTACAGAACTTGGCAACCTGTGCATTTTGAAGATTGCAGTGAAGGAGCTTCATATGATTTGTCTTGGTACTCTCAGA 
GGATTGCATGCCCTCACTGATCTGTCGCTGTATGTGGAGACAGCGCCCATTGACAAGATCATCTTTGACAAGGCCGGGTTCTCAGTT 
CTCAAGTACTGCAAATTGCGCTTCGCGGCTGGTATAGCTTGGCTGAAATTTGAGGCTGATGCAATGCCTAGTCTATGGAAACTGATG 
CTAGTTTTCAACGCCATCCCACGAATGGACCAAAATCTTGTTTTCTTTCACCACAGCCGACCGGCGATGCATCAACGTGGTGGTGCA 
GTAATCATTGTCGAGCATATGCCAGGGCTTAGAGTGATCTCCGCAAAATTTGGGGGCGCAGCTTCTGATCTAGAGTATGCTTCGAGG 
ACCGTCGTTAGTAACCATCCAAGCAATCCTACAATCAACATGCAATTGGTGTGTTATAGTTCCAATGGTAAGAGAAGCAGAAAAAGG 
AAACAACAACCTTACGACGTTGTGAAGGGACAACCAGATGAATACGCCAAGAGATTGGAGAGACCAGCTGAGAAAAGGATTTCAACG 
CCGACAAAGTCTTCTTTGCGTCTGCATGTTCCAGAAATTACACCAAAACCTATGCAGATTACAGACAACAATGTTCAGAGGAGGGAG 
CACATGTTCGATACGGTTCTGACTCGGGGGGACGTGGGGATGCTGAACCGGCTGGTGGTACCGAAGAAGCACGCGGAGAAGTACTTC 
CCGCTGGACAGTTCCTCCACCCGCACCAGCAAGGCCATCGTACTCAGCTTTGAGGACCCTGCTGGGAAGTCATGGTTCTTCCACTAC 
TCCTACCGGAGCAGCAGCCAGAACTACGTCATGTTCAAGGGGTGGACTGGCTTCGTCAAGGAGAAGTTTCTCGAAGCCGGCGACACC 
GTCTCCTTCAGCCGCGGCGTCGGGGAGGCCACGAGGGGGAGGCTCTTCATCGACTGTCAAAATGAGCAGAGGTACATGTTCGAGCGA 
GTGCTGACGGCGAGTGATATGGAGTCGGATGGCTGCTCGCTGATGGTCCCAGTGAACTTGGTGTGGCCGCACCCCGGCCTCCGCAAG 
ACGATCAAGGGGAGGCACGCCGTGCTGCAGTTTGAGGACGGCAGCGGCAACGGGAAGGTGTGGCCATTTCAGTTTGAGGCCTCCGGC 
CAATACTATCTCATGAAGGGCTTGAACTACTTTGTTAACGACCGCGACCTTGCGGCTGGCTATACCGTCTCCTTCTACCGCGCCGGC 
ACGCGGTTGTTCGTCGACTCCGGGCGTAAAGATGACAAAGTAGCCTTGGGAACCAGAAGCCGCGAAAGGATCTATCCTAAGATCGTG 
CGGTCGCAGTAG 

LOC103849927 

SEQ ID NO : 101 
msgnhysrdihhntpsvhhhqnyavvdreylfeksltpsdvgklnrlvipkqhaekhfplnnagddvaaaettekgmlltfedesgk 
cwkfrysywnssqsyvltkgwsryvkdkhlhagdvvfiqrhrfdlhrvfigwrkrgevssptavsvvsqearvnttaywsglttpyr 
qvhastssypnihqeyshygavaeiptvvtgssrtvrlfgvnlechgdvvetppcpdgyngqhfyyyst pdpmnisfageameqvgd 
grr 
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Bra034828 
Cover 100 % identity 79 % 

SEQ ID NO : 102 
MSVNHYSNTLSSHNHHNEHKESLFEKSLTPSDVGKLNRLVIPKQHAERYLPLNNCGGGGDVTAESTEKGVLLSFEDESGKSWKFRYS 
YWNSSQSYVLTKGWSRYVKDKHLNAGDVVLFORHRFDIHRLFIGWRRRGEASSSSAVSAVTODPRANTTAYWNGLTTPYRQVHASTS 
SYPNNIHQEYSHYGPVAETPTVAAGSSKTVRLFGVNLECHSDVVEPPPCPDAYNGQHIYYYSTPHPMNISFAGEAMEQVGDGRG 

CDS SEQ ID NO : 103 
ATGTCAGTCAACCATTACTCAAACACTCTCTCGTCGCACAATCACCACAACGAACATAAAGAGTCTTTGTTCGAGAAGTCACTCACG 
CCAAGCGATGTTGGAAAGCTAAACCGTTTAGTCATACCAAAACAACACGCCGAGAGATACCTCCCTCTCAATAATTGCGGCGGCGGC 
GGCGACGTGACGGCGGAGTCGACGGAGAAAGGGGTGCTTCTCAGCTTCGAGGACGAGTCGGGAAAATCTTGGAAATTCAGATACTCA 
TATTGGAACAGTAGTCAAAGCTACGTGTTGACCAAAGGATGGAGCAGGTACGTCAAAGACAAGCACCTCAACGCAGGGGACGTCGTT 
TTATTTCAACGGCACCGTTTTGATATTCATAGACTCTTCATTGGCTGGAGGAGACGCGGAGAGGCTTCTTCCTCTTCCGCCGTTTCC 
GCCGTGACTCAAGATCCTCGAGCTAACACGACGGCGTACTGGAACGGTTTGACTACACCTTATCGTCAAGTACACGCGTCAACTAGT 
TCTTACCCTAACAACATCCACCAAGAGTATTCACATTATGGCCCTGTTGCTGAGACACCGACGGTAGCTGCAGGGAGCTCGAAGACG 
GTGAGGCTATTTGGAGTTAACCTCGAATGTCACAGTGACGTTGTGGAGCCACCACCGTGTCCTGACGCCTACAACGGCCAACACATT 
TACTATTACTCAACTCCACATCCCATGAATATCTCATTTGCTGGAGAAGCAATGGAGCAGGTAGGAGATGGACGAGGTTGA 

Bra005886 
Cover 100 % identity 79 % 

SEQ ID NO : 104 
MSVNHYSTDHHQVHHHHTLFLONLHTTDTSEPTTTAATSLREDOKEYLFEKSLTPSDVGKLNRLVIPKQHAEKYFPLNTIISNNAEE 
KGMLLSFEDESGKCWRFRYSYWNSSQSYVLTKGWSRYVKDKQLDPADVVFFQRQRSDSRRLFIGWRRRGQGSSSAANTTSYSSSMTA 
PPYSNYSNRPAHSEYSHYGAAVATATETHFIPSSSAVGSSRTVRLFGVNLECOMDEDEGDDSVATAAAAECPRODSYYDQNMYNYYT 
PHSSAS 

CDS 105 
ATGTCAGTCAACCATTACTCCACGGACCACCACCAGGTCCACCACCACCACACTCTCTTCTTGCAGAACCTCCACACCACCGACACA 
TCGGAGCCAACCACAACCGCCGCCACATCACTCCGCGAAGACCAGAAAGAGTATCTCTTCGAGAAATCTCTCACACCAAGCGACGTT 
GGCAAACTCAACCGTCTCGTTATACCAAAACAGCACGCGGAGAAGTACTTCCCTCTCAACACCATCATCTCCAATAATGCTGAGGAG 
AAAGGGATGCTTCTAAGCTTCGAAGACGAGTCAGGCAAGTGCTGGAGGTTCAGATACTCTTACTGGAACAGCAGTCAAAGCTACGTG 
TTGACTAAAGGATGGAGCAGATACGTCAAAGACAAACAGCTCGACCCAGCCGATGTTGTTTTCTTCCAACGTCAACGTTCTGATTCC 
CGGAGACTCTTTATTGGCTGGCGTAGACGCGGTCAAGGCTCCTCCTCCGCCGCGAATACGACGTCGTATTCTAGTTCCATGACTGCT 
CCACCGTATAGTAATTACTCTAATCGTCCTGCTCACTCAGAGTATTCCCACTATGGCGCCGCCGTAGCAACAGCGACGGAGACGCAC 
TTCATACCATCGTCTTCCGCCGTCGGGAGCTCGAGGACGGTGAGGCTTTTTGGTGTGAATTTGGAGTGTCAAATGGATGAAGACGAA 
GGAGATGATTCGGTTGCCACGGCAGCCGCCGCTGAGTGTCCTCGTCAGGACAGCTACTACGACCAAAACATGTACAATTATTACACT 
CCTCACTCCTCAGCCTCATAA 

Bra005301 
Cover 100 % identity 58 % 

SEQ ID NO : 106 
MSINQYSSDFNYHSLMWQQQQHRHHHHONDVAEEKEALFEKPLTPSDVGKLNRLVIPKQHAERYFPLAAAAADAMEKGLLLCFEDEE 
GKPWRFRYSYWNSSQSYVLTKGWSRYVKEKQLDAGDVILFHRHRVDGGRFFIGWRRRGNSSSSSDSYRHLQSNASLQYYPHAGVQAV 
ESQRGNSKTLRLFGVNMECQLDSDLPDPSTPDGSTICPTSHDQFHLYPQQHYPPPYYMDISFTGDVHQTRSPQG 

CDS SEQ ID NO : 107 
ATGTCAATAAACCAATACTCAAGCGATTTCAACTACCACTCTCTCATGTGGCAACAACAGCAGCACCGCCACCACCACCATCAAAAC 
GACGTCGCGGAGGAAAAAGAAGCTCTTTTCGAGAAACCCTTAACCCCAAGTGACGTCGGAAAACTCAACCGCCTCGTCATCCCAAAA 
CAGCACGCCGAGAGATACTTCCCTCTCGCAGCAGCCGCCGCAGACGCGATGGAGAAGGGATTACTTCTCTGCTTCGAGGACGAGGAA 
GGTAAGCCATGGAGATTCAGATACTCGTATTGGAACAGTAGCCAGAGTTATGTCTTGACCAAAGGATGGAGCAGATACGTCAAGGAG 
AAGCAGCTCGACGCCGGTGACGTCATTCTCTTCCACCGCCACCGTGTTGACGGAGGAAGATTCTTCATTGGCTGGAGAAGACGCGGC 
AACTCTTCCTCCTCTTCCGACTCTTATCGCCATCTTCAGTCCAATGCCTCGCTCCAATATTATCCTCATGCAGGAGTTCAAGCGGTG 
GAGAGCCAGAGAGGGAATTCGAAGACATTAAGACTGTTCGGAGTGAACATGGAGTGTCAGCTAGACTCCGACTTGCCCGATCCATCT 
ACACCAGACGGTTCCACCATATGTCCGACCAGTCACGACCAGTTTCATCTCTACCCTCAACAACACTATCCTCCTCCGTACTACATG 
GACATAAGTTTCACAGGAGATGTGCACCAGACGAGAAGCCCACAAGGATAA 

Bra017262 
Cover 92 % identity 56 % 

SEQ ID NO : 108 
MSINQYSSEFYYHSLMWQQQQQHHHQNEVVEEKEALFEKPLTPSDVGKLNRLVIPKQHAERYFPLAAAAVDAVEKGLLLCFEDEEGK 
PWRFRYSYWNSSQSYVLTKGWSRYVKEKOLDAGDVVLFHRHRADGGRFFIGWRRRGDSSSSSDSYRNLQSNSSLQYYPHAGAQAVEN 
QRGNSKTLRLFGVNMECQIDSDWSEPSTPDGFTTCPTNHDQFPIYPEHFPPPYYMDVSFTGDVHQTSSQQG 

CDS SEQ ID NO : 109 
ATGTCAATAAATCAATATTCAAGCGAGTTCTACTACCATTCTCTCATGTGGCAACAACAGCAGCAACACCACCATCAAAACGAAGTC 
GTGGAGGAAAAAGAAGCTCTTTTCGAGAAACCCTTAACCCCAAGTGACGTCGGAAAACTAAACCGCCTAGTCATCCCTAAACAGCAC 
GCCGAGAGATACTTCCCTCTCGCCGCCGCCGCGGTAGACGCCGTGGAGAAGGGATTACTCCTCTGCTTCGAGGACGAGGAAGGTAAG 
CCATGGAGATTCAGATACTCTTATTGGAATAGTAGCCAGAGTTACGTCTTGACCAAAGGATGGAGCAGATATGTTAAAGAGAAGCAA 
CTTGACGCCGGCGACGTTGTTCTCTTTCATCGCCACCGTGCTGACGGTGGAAGATTCTTCATTGGCTGGAGAAGACGCGGCGACTCT 
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TCCTCCTCCTCCGACTCTTATCGCAATCTTCAATCTAATTCCTCGCTCCAATATTATCCTCATGCAGGGGCTCAAGCGGTGGAGAAC 
CAGAGAGGTAACTCCAAGACATTGAGACTTTTTGGAGTGAACATGGAGTGCCAGATAGACTCAGACTGGTCCGAGCCATCCACACCT 
GACGGTTTTACCACATGTCCAACCAATCACGACCAGTTTCCTATCTACCCTGAACACTTTCCTCCTCCGTACTACATGGACGTAAGT 
TTCACAGGAGATGTGCACCAGACGAGTAGCCAACAAGGATAG 

Bra000434 
Cover 96 % identity 47 % 

SEQ ID NO : 110 
MMTNLSLAREGEEEEEEAGAKKPTEEVEREHMFDKVVTPSDVGKLNRLVIPKQHAERYFPLDSSTNEKGLILNFEDLTGKSWRFRYS 
YWNSSQSYVMTKGWSRFVKDKKLDAGDIVSFLRCVGDTGRDSRLFIDWRRRPKVPDYTTSTSHFPAGAMFPRFYSFQTATTSTSYNP 
YNHQQPRHHHSGYCYPQIPREFGYGYVVRSVDQRAVVADPLVIESVPVMMHGGARVNQAAVGTAGKRLRLFGVDMECGESGGTNSTE 
EESSSSGGSLPRGGASPSSSMFQLRLGNSSEDDHLFKKGKSSLPFNLDO 

SEQ ID NO : 111 
ATGATGACAAATTTGTCTCTTGCAAGAGAAGGAGAAGAAGAAGAAGAAGAGGCAGGAGCAAAGAAGCCCACAGAAGAAGTGGAGAGA 
GAGCACATGTTCGACAAAGTGGTGACTCCAAGTGACGTCGGGAAACTAAACCGACTCGTGATCCCAAAGCAACACGCGGAGAGATAC 
TTCCCTTTAGATTCATCCACAAACGAGAAGGGTTTGATTCTAAACTTCGAAGATCTCACGGGAAAGTCATGGAGGTTCCGTTACTCT 
TACTGGAACAGCAGTCAGAGCTATGTCATGACTAAAGGTTGGAGCCGTTTCGTTAAAGACAAGAAGCTAGACGCTGGAGATATTGTC 
TCTTTCCTGAGATGTGTCGGAGACACAGGAAGGGACAGCCGCTTGTTTATCGATTGGAGGAGACGACCTAAAGTCCCTGACTACACG 
ACATCGACTTCTCACTTTCCTGCCGGAGCTATGTTCCCTAGGTTTTACAGTTTTCAGACAGCAACTACTTCCACAAGTTACAATCCC 
TATAATCATCAGCAGCCACGTCATCATCACAGTGGTTACTGTTATCCTCAAATCCCGAGAGAATTTGGATATGGGTATGTCGTTAGG 
TCAGTAGATCAGAGGGCGGTGGTGGCTGATCCGTTAGTGATCGAATCTGTGCCGGTGATGATGCACGGAGGAGCTCGAGTGAACCAG 
GCGGCTGTTGGAACGGCCGGGAAAAGGCTGAGGCTTTTTGGAGTCGATATGGAATGTGGCGAGAGTGGAGGAACAAACAGTACGGAG 
GAAGAATCTTCATCTTCCGGTGGGAGTTTGCCACGTGGCGGTGCTTCTCCGTCTTCCTCTATGTTTCAGCTGAGGCTTGGAAACAGC 
AGTGAAGATGATCACTTATTTAAGAAAGGAAAGTCTTCATTGCCTTTTAATTTGGATCAATAA 

Bra040478 
Cover 96 % identity 48 % 

SEQ ID NO : 112 
MMTNLSLAREGEAQVKKPIEEVEREHMFDKVVTPSDVGKLNRLVIPKQHAERYFPLDSSSNEKGLLLNFEDLTGKSWRFRYSYWNSS 
QSYVMTKGWSRFVKDKKLDAGDIVSFQRCVGDSRLFIDWRRRPKVPDYPTSTAHFAAGAMFPRFYSFPTATTSTCYDLYNHQPPRHH 
HIGYGYPCLIPREFGYGYFVRSVDQRAVVADPLVIESVPVMMRGGARVSQEVVGTAGKRLRLFGVDMEEESSSSGGSLPRAGGGGAS 
SSSSLFQLRLGSSCEDDHFSKKGKSSLPFDLDO 

SEQ ID NO : 113 
ATGATGACCAACTTGTCTCTTGCAAGGGAAGGAGAAGCACAAGTAAAGAAGCCCATAGAAGAAGTTGAGAGAGAGCACATGTTCGAC 
AAAGTGGTGACTCCAAGCGACGTAGGGAAACTAAACAGACTCGTGATCCCAAAGCAACACGCAGAGAGATACTTCCCTCTAGATTCA 
TCCTCAAACGAGAAAGGTTTGCTTCTAAACTTTGAAGATCTAACAGGAAAGTCATGGAGGTTCCGTTACTCTTACTGGAACAGTAGC 
CAGAGCTATGTCATGACTAAAGGTTGGAGTCGTTTCGTTAAAGACAAGAAGCTTGACGCCGGAGATATTGTCTCTTTCCAGAGATGT 
GTCGGAGACAGCCGCTTGTTTATCGATTGGAGGAGACGACCTAAAGTCCCTGACTATCCGACATCGACTGCTCACTTTGCTGCAGGA 
GCTATGTTCCCTAGGTTTTACAGTTTTCCGACAGCAACTACTTCGACATGTTACGATCTGTACAATCATCAGCCGCCACGTCATCAT 
CACATTGGTTACGGTTATCCACAGATTCCGAGAGAATTTGGATACGGGTATTTCGTTAGGTCAGTGGACCAGAGAGCGGTGGTGGCT 
GATCCGTTGGTGATCGAATCTGTGCCGGTGATGATGCGCGGAGGAGCTCGAGTTAGTCAGGAGGTTGTTGGAACGGCCGGGAAGAGG 
CTGAGGCTTTTTGGAGTCGATATGGAGGAAGAATCTTCATCTTCCGGTGGGAGTTTGCCGCGTGCCGGAGGTGGCGGTGCTTCTTCA 
TCTTCCTCTTTGTTTCAGCTGAGACTTGGGAGCAGCTGTGAAGATGATCACTTCTCTAAGAAAGGAAAGTCTTCATTGCCTTTTGAT 
TTGGATCAATAA 

Bra004501 
Cover 74 % identity 45 % 

SEQ ID NO : 114 
MMMTNLSLSREGEEEEEEEQEEAKKPMEEVEREHMFDKVVTPSDVGKLNRLVIPKQYAERYFPLDSSTNEKGLLLNFEDLAGKSWRF 
RYSYWNSSQS YVMTKGWSRFVKDKKLDAGDIVSFQRCVGDSGRDSRLFIDWRRRPKVPDHPTSIAHFAAGSMFPRFYSFPTATSYNL 
YNYQQPRHHHHSGYNYPQI PREFGYGYLVDQRAVVADPLVIESVPVMMHGGAQVSQAVVGTAGKRLRLFGVDMEEESSSSGGSLPRG 
DASPSSSLFQLRLGSSSEDDHFSKKGKSSLPFDLDO 

SEQ ID NO : 133 
ATGATGATGACAAACTTGTCTCTTTCAAGAGAAGGAGAAGAGGAGGAAGAAGAAGAACAAGAAGAGGCCAAGAAGCCCATGGAAGAA 
GTAGAGAGAGAGCACATGTTCGACAAAGTGGTGACTCCAAGCGATGTTGGTAAACTAAACCGGCTCGTGATCCCAAAGCAATACGCA 
GAGAGATACTTCCCTTTAGATTCATCCACAAACGAGAAAGGTTTGCTTCTAAACTTCGAAGATCTCGCAGGAAAGTCATGGAGGTTC 
CGTTACTCTTACTGGAACAGTAGTCAGAGCTATGTCATGACTAAAGGTTGGAGCCGTTTCGTTAAAGACAAAAAGCTAGACGCCGGA 
GATATTGTCTCTTTCCAGAGATGTGTCGGAGATTCAGGAAGAGACAGCCGCTTGTTTATTGATTGGAGGAGAAGACCTAAAGTTCCT 
GACCATCCGACATCGATTGCTCACTTTGCTGCCGGATCTATGTTTCCTAGGTTTTACAGTTTTCCGACAGCAACTAGTTACAATCTT 
TACAACTATCAGCAGCCACGTCATCATCATCACAGTGGTTATAATTATCCTCAAATTCCGAGAGAATTTGGATACGGGTACTTGGTG 
GATCAAAGAGCCGTGGTGGCTGATCCGTTGGTGATTGAATCTGTGCCGGTGATGATGCACGGAGGAGCTCAAGTTAGTCAGGCGGTT 
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GTTGGAACGGCCGGGAAGAGGCTGAGGCTTTTTGGAGTCGATATGGAGGAAGAATCTTCATCTTCCGGTGGGAGTTTGCCACGTGGT 
GACGCTTCTCCGTCTTCCTCTTTGTTTCAGCTGAGACTTGGAAGCAGCAGTGAAGATGATCACTTCTCTAAGAAAGGAAAGTCCTCA 
TTGCCTTTTGATTTGGATCAATAA 

Bra003482 
Cover 79 % identity 44 % 

SEQ ID NO : 115 
MNQEEENPVEKASSMEREHMFEKVVTPSDVGKLNRLVIPKQHAERYFPLDNNSDSSKGLLLNFEDRTGNSWRFRYSYWNSSQSYVMT 
KGWSRFVKDKKLDAGDIVSFORDPGNKDKLFIDWRRRPKI PDHHHQFAGAMFPRFYSFSHPONLYHRYQQDLGIGYYVSSMERNDPT 
AVIESVPLIMQRRAAHVAAIPSSRGEKRLRLFGVDMECGGGGGSVNSTEEESSSSGGGGGVSMASVGSLLQLRLVSSDDESLVAMEA 
ASVDEDHHLFTKKGKSSLSFDLDRK 

SEO ID NO : 116 
ATGAATCAAGAAGAAGAGAATCCTGTGGAAAAAGCCTCTTCAATGGAGAGAGAGCACATGTTTGAAAAAGTAGTAACACCAAGCGAC 
GTAGGCAAACTAAACCGACTCGTGATCCCAAAGCAACACGCGGAGAGATACTTCCCTTTAGACAACAATTCTGACAGCAGCAAAGGT 
TTGCTTCTAAACTTCGAAGACCGAACAGGAAACTCATGGAGATTCCGTTACTCTTACTGGAACAGTAGCCAGAGTTATGTCATGACA 
AAAGGTTGGAGCCGCTTCGTCAAAGACAAGAAGCTTGATGCTGGCGACATCGTTTCTTTTCAGAGAGATCCTGGTAATAAAGACAAG 
CTTTTCATTGATTGGAGGAGACGACCAAAGATTCCAGATCATCATCATCAATTCGCTGGAGCTATGTTCCCTAGGTTTTACTCTTTC 
TCTCATCCTCAGAACCTTTATCATCGATATCAACAAGATCTTGGAATTGGGTATTATGTGAGTTCAATGGAGAGAAATGATCCAACG 
GCTGTAATTGAATCTGTGCCGTTGATAATGCAAAGGAGAGCAGCACACGTGGCTGCTATACCTTCATCAAGAGGAGAGAAGAGGTTA 
AGGCTGTTTGGAGTGGACATGGAGTGCGGCGGCGGCGGAGGAAGTGTGAATAGCACGGAGGAAGAGTCGTCGTCTTCCGGTGGTGGC 
GGCGGCGTTTCTATGGCTAGTGTTGGTTCTCTTCTCCAATTGAGGCTAGTGAGCAGTGATGATGAGTCTTTGGTAGCAATGGAAGCT 
GCAAGTGTCGATGAGGATCATCACTTGTTTACAAAGAAAGGAAAGTCTTCTTTGTCTTTCGATTTGGATAGAAAATGA 

Bra007646 
Cover 74 % identity 45 % 

SEQ ID NO : 117 
MNQENKKPLEEASTSMERENMFDKVVTPSDVGKLNRLVIPKQHAERYFPLDNSSTNNKGLLLDFEDRTGSSWRFRYSYWNSSQSYVM 
TKGWSRFVKDKKLDAGDIVSFORDPCNKDKLYIDWRRRPKIPDHHQFAGAMFPRFYSFPHPQMPTSFESSHNLYHHRFQRDLGIGYY 
PTAVIESVPVIMORREAQVANMASSRGEKRLRLFGVDVECGGGGGGSVNSTEEESSSSGGSMSRGGVSMAGVGSLLQLRLVSSDDES 
LVAMEGATVDEDHHLFTTKKGKSSLSFDLDI 

CDS SEQ ID NO : 118 
ATGAATCAAGAAAACAAGAAGCCTTTGGAAGAAGCTTCGACTTCAATGGAGAGAGAGAACATGTTCGACAAAGTAGTAACACCAAGC 
GACGTAGGGAAACTAAACCGACTCGTGATCCCAAAGCAACACGCAGAGAGATACTTCCCTTTAGACAACTCCTCAACAAACAACAAA 
GGGTTGCTTCTAGACTTCGAAGACCGTACAGGAAGCTCATGGAGATTCCGTTACTCTTACTGGAACAGTAGCCAAAGTTATGTCATG 
ACAAAAGGTTGGAGCCGTTTTGTCAAAGACAAGAAGCTTGATGCTGGTGACATCGTGTCTTTTCAAAGAGATCCCTGTAATAAAGAC 
AAGCTTTACATAGATTGGAGGAGACGACCAAAGATTCCAGATCATCATCAGTTCGCCGGAGCTATGTTCCCTAGGTTTTACTCTTTC 
CCTCACCCTCAGATGCCGACAAGTTTTGAAAGTAGTCACAACCTTTATCATCATCGGTTTCAACGAGATCTTGGAATTGGGTATTAT 
CCAACGGCTGTGATTGAATCTGTGCCGGTGATAATGCAAAGGAGAGAAGCACAAGTGGCTAATATGGCTTCATCAAGAGGAGAGAAG 
AGGTTAAGGCTGTTTGGAGTGGACGTGGAGTGCGGCGGCGGAGGAGGAGGAAGTGTGAATAGCACGGAGGAAGAGTCGTCGTCTTCC 
GGTGGTAGTATGTCACGTGGCGGCGTTTCTATGGCTGGTGTTGGTTCTCTCCTTCAGTTGAGGTTAGTGAGCAGTGATGATGAGTCT 
TTAGTAGCGATGGAAGGTGCTACTGTCGATGAGGATCATCACTTGTTTACAACTAAGAAAGGAAAGTCTTCTTTGTCTTTCGATTTG 
GATATATGA 

Bra014415 
Cover 48 % identity 60 % 

SEQ ID NO : 119 
MERKSNDLERSENIDSQNKKMNLEEERPVQEASSMEREHMFDKVVTPSDVGKLNRLVIPKQHAERYFPLDNNSSDNNKGLLLNFEDR 
IGILWSFRYSYWNSSQSYVMTKGWSRFVKDKKLDAGDIVSFHRGSCNKDKLFIDWKRRPKIPDHQVVGAMF PRFYSYPYPQIQASYE 
RHNLYHRYQRDIGIGYYVRSMERYDPTAVIESVPVIMQRRAHVATMASSRGEKRLRLFGVDMECVRGGRGGGGSVNSTEEESSTSGG 
SISRGGVSMAGVGSPLQLRLVSSDGDDQSLVARGAARVDEDHHLFTKKGKSSLSFDLDK 

CDS SEQ ID NO : 120 
ATGGAGAGGAAGTCCAATGATCTTGAGAGATCTGAGAATATTGATTCTCAAAACAAGAAGATGAATCTAGAAGAAGAGAGGCCTGTA 
CAAGAAGCTTCTTCGATGGAGAGAGAGCACATGTTCGACAAAGTAGTAACACCAAGCGACGTTGGGAAACTAAACCGGCTGGTGATC 
CCAAAGCAACACGCAGAGCGATACTTCCCTTTAGACAATAATTCCTCAGACAACAACAAAGGTTTGCTTCTAAACTTCGAAGATCGA 
ATAGGAATCTTATGGAGTTTCCGTTACTCCTACTGGAACAGTAGCCAAAGTTATGTAATGACTAAAGGCTGGAGCCGTTTCGTCAAA 
GACAAGAAGCTTGATGCTGGCGACATAGTTTCTTTTCATAGAGGTTCTTGTAATAAAGACAAGCTTTTCATTGATTGGAAGAGACGA 
CCAAAGATTCCTGATCACCAAGTCGTCGGAGCTATGTTCCCTAGGTTTTACTCTTACCCTTATCCTCAGATACAGGCTAGTTATGAA 
CGTCACAACCTTTATCATCGATATCAACGAGATATAGGAATTGGGTATTATGTGAGGTCAATGGAGAGATATGATCCAACGGCTGTA 
ATTGAATCTGTGCCGGTGATAATGCAAAGGAGAGCACATGTGGCTACTATGGCTTCATCAAGAGGAGAGAAGAGGTTAAGGCTTTTT 
GGAGTGGATATGGAGTGCGTCAGAGGCGGCCGAGGAGGAGGAGGAAGTGTGAATAGCACGGAGGAAGAGTCTTCGACTTCCGGTGGT 
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AGTATCTCACGTGGCGGCGTTTCTATGGCTGGTGTTGGCTCTCCACTCCAGTTGAGGTTAGTGAGCAGTGACGGTGATGATCAGTCT 
CTAGTAGCTAGGGGAGCTGCTAGGGTTGATGAGGATCATCACTTGTTTACAAAGAAAGGAAAGTCTTCTTTGTCTTTCGATTTGGAT 
AAATGA 

Bra038346 
Cover 51 % identity 57 % 

SEQ ID NO : 121 
MVFSCIDESSSTSESFSPATATATATATKFSAPPLPPLRLNRMRSGGSNVVLDSKNGVDIDSRKLSSSKYKGVVPQPNGRWGAQIYV 
KHQRVWLGTFCDEEEAAHSYDIAARKFRGRDAVVNFKTFLASEDDNGELCFLEAHS KAEIVDMLRKHTYADELAQSNKRSGANTNTN 
TTQSHTVSRTREVLFEKVVTPSDVGKLNRLVIPKQHAEKYFPLPSLSVTKGVLINFEDVTGKVWRFRYSYWNSSQSYVLTKGWSRFV 
KEKNLRAGDVVTFERSTGSDROLYIDWKIRSGPSKNPVQVVVRLFGVDIFNVTSAKPSNVVDACGGKRSRDVDMFALRCSKKHAIIN 
AL 

CDS SEQ ID NO : 122 
ATGGTATTCAGTTGCATAGACGAGAGCTCTTCCACTTCAGAATCTTTTTCACCCGCAACCGCAACCGCAACCGCAACCGCCACAAAG 
TTCTCTGCTCCTCCGCTTCCACCGTTACGCCTCAACCGGATGAGAAGCGGTGGAAGCAACGTCGTGTTGGATTCAAAGAATGGCGTA 
GATATTGATTCACGGAAGCTATCGTCGTCAAAGTACAAAGGCGTGGTTCCTCAGCCCAACGGAAGATGGGGAGCTCAGATTTACGTG 
AAGCACCAGCGAGTTTGGCTGGGCACTTTCTGCGATGAAGAGGAAGCTGCTCACTCCTACGACATAGCCGCCCGTAAATTCCGTGGC 
CGTGACGCCGTTGTCAACTTCAAAACCTTCCTCGCCTCAGAGGACGACAACGGCGAGTTATGTTTCCTTGAAGCTCACTCCAAGGCC 
GAGATCGTCGACATGTTGAGGAAACACACTTACGCTGACGAGCTTGCGCAGAGCAATAAACGCAGCGGAGCGAATACGAATACGAAT 
ACGACTCAAAGCCACACCGTTTCGAGAACACGTGAAGTGCTTTTCGAGAAGGTTGTCACGCCTAGCGACGTTGGTAAGCTAAACCGC 
CTCGTGATACCTAAACAGCACGCGGAGAAATATTTTCCGTTACCGTCACTGTCGGTGACTAAAGGCGTTCTGATCAACTTCGAAGAC 
GTGACGGGTAAGGTGTGGCGGTTCCGTTACTCATACTGGAACAGTAGTCAAAGTTACGTGTTGACCAAGGGATGGAGTCGGTTCGTT 
AAGGAGAAGAATCTCCGAGCCGGTGATGTCGTTACTTTCGAGAGATCGACCGGTTCAGACCGGCAGCTTTATATTGATTGGAAAATC 
CGGTCTGGTCCGAGCAAAAACCCTGTTCAGGTTGTGGTTAGGCTTTTCGGAGTTGACATCTTCAACGTGACAAGCGCGAAGCCGAGC 
AACGTTGTAGACGCGTGCGGTGGAAAGAGATCTCGGGATGTTGATATGTTTGCGCTACGGTGTTCCAAAAAACACGCTATAATCAAT 
GCTTTGTGA 

Zea mays 

GRMZM2 G053008 
Cover 74 % identity 47 % 

SEO ID NO : 123 
MAASPSSPLTAPPEPVTPPSPWTITDGAISGTLPAAEAFAVHYPGYPSSPARAARTLGGLPGLAKVRSSDPGARLELRFRPEDPYCH 
PAFGQSRASTGLLLRLSKRKGAAAPCAHVVARVRTAYYFEGMADFQHVVPVHAAQTRKRKHSDSQNDNENFGSDKTGHDEADGDVMM 
LVPPLFSVKDRPTKIALVPSSNAISKTMHRGVVQERWEMNVGPTLALPFNTQVVPEKINWEDHIRKNSVEWGWQMAVCKLFDERPVW 
PROSLYERFLDDNVHVSQNQFKRLLFRAGYYFSTGPFGKFWIRRGYDPRKDSESQIYQRIDFRMPPELRYLLRLKNSESRKWADMCK 
LETMPSQSFIYLQLYELKDDFIQAEIRKPSYQSVCSRSTGWFSKPMIKTLRLOVSIRLLSLLHNEEAKNLLRNAHELIERSKKQEAL 
SRSELSIEYNDADQVSAAHTGTEDQVGPNNSDSEDVDDEEEEEELEGYDSPPMADDIHEFTLGDSYAFGEGFSNGYLEEVLRSLPLO 
EDGQKKLCDAPINADASD 

CDS SEQ ID NO : 124 
ATGGCCGCCTCGCCCTCTTCACCCTTGACAGCGCCGCCAGAGCCGGTGACCCCGCCGTCCCCATGGACCATCACAGACGGAGCCATC 
TCTGGCACGCTCCCAGCAGCCGAGGCCTTCGCAGTGCACTACCCGGGCTACCCCTCCTCTCCCGCCCGCGCCGCCCGCACCCTCGGC 
GGTCTCCCCGGCCTCGCCAAGGTCCGGAGTTCCGATCCCGGCGCCCGCCTCGAGCTCCGCTTCCGCCCCGAGGACCCCTACTGCCAT 
CCAGCCTTTGGCCAGTCCCGCGCCTCCACTGGCCTTCTGCTGCGCCTCTCCAAGCGCAAAGGAGCTGCGGCACCTTGTGCCCATGTG 
GTCGCTCGTGTCCGGACTGCTTACTACTTCGAAGGTATGGCAGATTTTCAACATGTTGTTCCAGTGCATGCTGCACAAACAAGAAAA 
AGAAAACACTCAGATTCTCAAAATGATAATGAGAATTTTGGTAGTGATAAGACAGGACATGATGAAGCAGATGGAGATGTCATGATG 
TTGGTACCCCCTCTCTTTTCAGTGAAGGATAGGCCAACAAAGATAGCGCTTGTACCATCGTCCAATGCCATATCTAAAACCATGCAC 
AGGGGAGTTGTACAAGAACGGTGGGAGATGAATGTTGGACCAACTCTGGCGCTTCCGTTCAACACTCAAGTTGTCCCGGAGAAGATT 
AATTGGGAAGACCACATTAGAAAGAATTCTGTAGAATGGGGTTGGCAAATGGCTGTTTGCAAATTGTTTGATGAGCGCCCTGTGTGG 
CCAAGGCAATCACTTTATGAGCGGTTCCTTGATGATAATGTGCATGTCTCTCAAAACCAATTCAAAAGGCTTCTGTTTAGAGCTGGA 
TACTACTTCTCTACTGGACCCTTTGGAAAATTTTGGATCAGAAGAGGATATGACCCTCGTAAAGACTCTGAGTCACAAATATATCAG 
AGAATTGATTTTCGCATGCCTCCCGAGCTACGATATCTTCTAAGGCTGAAGAATTCTGAGTCTCGAAAGTGGGCAGATATGTGCAAG 
CTTGAAACAATGCCATCACAGAGTTTCATCTACCTGCAATTATATGAACTGAAGGATGATTTTATTCAAGCAGAAATTCGAAAACCT 
TCTTATCAATCAGTTTGTTCACGTTCTACAGGATGGTTTTCTAAGCCAATGATCAAAACCCTGAGGTTGCAAGTGAGCATAAGGCTC 
CTCTCTTTATTGCATAATGAAGAGGCTAAAAACTTGTTGAGGAATGCCCATGAGCTTATTGAAAGGTCCAAGAAGCAGGAAGCCCTT 
TCGAGATCTGAGCTGTCAATAGAATATAATGATGCTGATCAAGTTTCTGCCGCACATACTGGAACTGAGGATCAAGTCGGCCCTAAC 
AACTCTGATAGTGAAGATGTGGATGATGAAGAAGAGGAAGAGGAATTGGAGGGTTATGATTCTCCACCTATGGCAGATGATATTCAT 
GAGTTCACCTTAGGTGATTCCTATGCATTTGGTGAAGGCTTCTCGAATGGATACCTCGAAGAAGTACTGCGCAGCTTGCCATTGCAG 
GAAGACGGCCAAAAGAAATTATGTGATGCTCCTATCAACGCTGATGCAAGTGATGGAGAGTTTGAAATTTACGAACAGCCCAGTGAT 
GATGAAGATTCTGATGGCTAG 

GRMZM2G102059 T01 
Cover 47 % identity 62 % 

SEQ ID NO : 125 
MEFASSSSRFSREEDEEEEQEEEEEEEEASPREIPFMTAAATADTGAAASSSSPSAAASSGPAAAPRSSDGAGASGSGGGGSDDVQV 
IEKEHMFDKVVTPSDVGKLNRLVIPKQHAEKYFPLDAAANEKGQLLSFEDRAGKLWRFRYSYWNSSQSYVMTKGWSRFVKEKRLDAG 
DTVSFCRGAGDTARDRLFIDWKRRADSRDPHRMPRLPLPMAPVASPYGPWGGGGGGGAGGFFMPPAPPATLYEHHRFRQALDFRNIN 
AAAAPARQLLFFGSAGMPPRASMPQQQQPPPPPHPPLHSIMLVOPSPAPPTASVPMLLDSVPLVNSPTAASKRVRLFGVNLDNPQPG 
TSAESSQDANALSLRTPGWQRPGPLRFFESPQRGAESSAASSPSSSSSSKREAHSSLDLDL 
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CDS SEQ ID NO : 126 
ATGGAGTTCGCGAGCTCTTCGAGTAGGTTTTCCAGGGAGGAGGACGAGGAGGAAGAGCAGGAGGAAGAGGAGGAGGAGGAGGAGGCG 
TCTCCGCGCGAGATCCCCTTCATGACAGCGGCAGCGACGGCCGACACCGGAGCCGCCGCCTCCTCGTCCTCGCCTTCCGCGGCGGCC 
TCATCGGGTCCTGCTGCTGCCCCCCGCTCGAGCGACGGCGCCGGGGCGTCCGGGAGCGGCGGCGGCGGGAGCGACGACGTGCAGGTG 
ATCGAGAAGGAGCACATGTTCGACAAGGTGGTGACGCCCAGCGACGTGGGGAAGCTCAACCGGCTGGTGATCCCGAAGCAGCACGCG 
GAGAAGTACTTCCCGCTGGACGCGGCGGCCAACGAGAAGGGCCAGCTGCTCAGCTTCGAGGACCGCGCCGGTAAGCTCTGGCGCTTC 
CGCTACTCCTACTGGAACAGCAGCCAGAGCTACGTCATGACCAAGGGCTGGAGCCGCTTCGTCAAGGAGAAGCGCCTCGACGCCGGC 
GACACCGTCTCCTTCTGCCGCGGCGCCGGCGACACCGCGCGGGACCGCCTCTTCATCGACTGGAAGCGCCGCGCCGACTCCCGCGAC 
CCGCACCGCATGCCGCGCCTCCCGCTCCCCATGGCGCCCGTCGCGTCGCCCTACGGCCCCTGGGGCGGCGGCGGCGGCGGCGGCGCG 
GGCGGTTTCTTCATGCCGCCCGCGCCGCCCGCCACACTCTACGAGCACCACCGCTTCCGCCAGGCCCTCGACTTCCGCAACATCAAC 
GCCGCGGCCGCGCCGGCCAGGCAGCTCCTCTTCTTCGGCTCAGCCGGCATGCCCCCGCGCGCGTCCATGCCGCAGCAGCAGCAGCCG 
CCTCCGCCCCCGCACCCGCCTCTGCACAGCATTATGTTGGTGCAACCCAGCCCCGCGCCGCCCACGGCCAGCGTGCCCATGCTTCTC 
GACTCGGTACCGCTCGTCAACAGCCCAACGGCAGCGTCGAAGCGCGTCCGCCTGTTTGGGGTCAACCTCGACAACCCGCAACCAGGC 
ACAAGTGCGGAGTCAAGCCAAGATGCCAACGCATTGTCGCTGAGGACACCGGGATGGCAAAGGCCGGGGCCGTTGAGGTTCTTCGAA 
TCGCCTCAACGCGGCGCCGAGTCATCTGCAGCCTCCTCGCCGTCGTCATCGTCGTCCTCCAAGAGAGAAGCGCACTCGTCCTTGGAT 
CTCGATCTGTGA 

GRMZM2G098443 T01 
Cover 47 % identity 63 % 

SEQ ID NO : 127 
MEFTTPPPATRSGGGEERAAAEHNQHHQQQHATVEKEHMFDKVVTPSDVGKLNRLVIPKQHAEKYFPLDAAANEKGLLLSFEDRTGK 
PWRFRYSYWNSSQSYVMTKGWSRFVKEKRLDAGDTVSFGRGISEAARDRLFIDWRCRPDPPVVHHQYHHRLPLPSAVVPYAPWAAHA 
HHHHYPADGHTEPVTPCLCATLVATEMRASSSQLSLTRSNLSRPPQPRIARVDGAQPRPSSSPROPOSLWCRSCQPQPRRTADVP 

CDS SEQ ID NO : 128 
ATGGAGTTCACCACTCCCCCGCCCGCGACCCGGTCGGGCGGCGGAGAGGAGAGGGCGGCTGCTGAGCACAACCAGCACCACCAGCAG 
CAGCATGCGACGGTGGAGAAGGAGCACATGTTCGACAAGGTGGTGACGCCGAGCGACGTCGGGAAGCTGAACCGGCTGGTGATCCCG 
AAGCAGCACGCGGAGAAGTACTTCCCGCTGGACGCGGCGGCGAACGAGAAGGGCCTCCTGCTCAGCTTCGAGGACCGCACGGGGAAG 
CCCTGGCGCTTCCGCTACTCCTACTGGAACAGTAGCCAGAGCTACGTGATGACCAAGGGCTGGAGCCGCTTCGTCAAGGAGAAGCGC 
CTCGACGCCGGGGACACAGTCTCCTTCGGCCGCGGCATCAGCGAGGCGGCGCGCGACAGGCTTTTCATCGACTGGCGGTGCCGACCC 
GACCCGCCCGTCGTGCACCACCAGTACCACCACCGCCTCCCTCTCCCCTCCGCCGTCGTCCCCTACGCGCCGTGGGCGGCGCACGCG 
CACCACCACCACTACCCAGCAGATGGGCACACGGAACCAGTAACACCTTGCCTGTGCGCCACACTCGTTGCCACTGAAATGAGAGCA 
TCATCTTCGCAACTGTCACTCACACGCTCCAACCTCTCCAGGCCGCCACAACCTAAATAGCCAGAGTCGATGGCGCCCAGCCACGG 
CCGTCGTCGTCACCACGCCAGCCACAGTCGTTGTGGTGCCGGTCGTGCCAACCGCAACCACGGCGAACGGCCGACGTTCCTTGA 

GRMZM2 G082227 T01 
Cover 45 % identity 64 % 

SEQ ID NO : 129 
MEFTAPPPATRSGGGEERAAAEHHQQQQQATVEKEHMFDKVVTPSDVGKLNRLVIPKQHAERYFPLDAAANDKGLLLSFEDRAGKPW 
RFRYSYWNSSQSYVMTKGWSRFVKEKRLDAGDTVSFGRGVGEAARGRLFIDWRRRPDPPVVHHQYHHHRLPLPSAVVPYAPWAAAAH 
AHHHHYPAAGVGAARTTTTTTTTVLHHLPPSPSPLYLDTRRRHVGYDAYGAGTROLLFYRPHOOPSTTVMLDSVPVRLPPTPGQHAE 
PPPPAVASSASKRVRLFGVNLDCAAAAGSEEENVGGWRTSAPPTQQASSSSSYSSGKARCSLNLDL 

CDS SEQ ID NO : 130 
ATGGAGTTCACCGCTCCCCCGCCCGCGACCCGGTCGGGCGGCGGCGAGGAGAGGGCGGCTGCTGAGCACCACCAGCAGCAGCAGCAG 
GCGACGGTGGAGAAGGAGCACATGTTCGACAAGGTGGTGACGCCGAGCGACGTCGGGAAGCTGAACCGGCTGGTGATCCCGAAGCAG 
CACGCGGAGAGGTACTTCCCGCTGGACGCGGCGGCGAACGACAAGGGCCTGCTGCTCAGCTTCGAGGACCGCGCGGGGAAGCCCTGG 
CGCTTCCGCTACTCCTACTGGAACAGCAGCCAGAGCTACGTGATGACCAAGGGCTGGAGCCGCTTCGTCAAGGAGAAGCGCCTCGAC 
GCCGGGGACACCGTCTCCTTCGGCCGCGGCGTCGGCGAGGCGGCGCGCGGCAGGCTCTTCATCGACTGGCGGCGCCGACCCGACCCG 
CCCGTCGTGCACCACCAGTACCACCACCACCGCCTCCCTCTCCCCTCCGCCGTCGTCCCCTACGCGCCGTGGGCGGCGGCGGCGCAC 
GCGCACCACCACCACTACCCAGCAGCTGGGGTCGGTGCCGCCAGGACGACGACGACGACGACGACGACGGTGCTCCACCACCTGCCG 
CCCTCGCCCTCCCCGCTCTACCTTGACACCCGCCGCCGCCACGTCGGCTACGACGCCTACGGGGCCGGCACCAGGCAACTTCTCTTC 
TACAGGCCGCACCAGCAGCCCTCCACGACGGTGATGCTGGACTCCGTGCCGGTACGGTTACCGCCAACGCCAGGGCAGCACGCCGAG 
CCGCCGCCCCCCGCCGTGGCGTCGTCAGCCTCGAAGCGGGTGCGCCTGTTCGGGGTGAACCTCGACTGCGCCGCCGCCGCCGGCTCA 
GAGGAGGAGAACGTCGGCGGGTGGAGGACTAGTGCGCCGCCGACGCAGCAGGCGTCCTCCTCCTCATCCTACTCTTCCGGGAAAGCG 
AGGTGCTCCTTGAACCTTGACTTGTGA 

GRMZM2GO 24948_T01 
Cover 46 % identity 63 % 

SEQ ID NO : 131 
MDOFAASGRFSREEEADEEQEDASNSMREISFMPPAAASSSSAAASASASASTSASACASGSSSAPFRSASASGDAAGASGSGGPAD 
ADAEAEAVEKEHMFDKVVTPSDVGKLNRLVIPKQYAEKYFPLDAAANEKGLLLSFEDSAGKHWRFRYSYWNSSQSYVMTKGWSRFVK 
EKRLVAGDTVSFSRAAAEDARHRLFIDWKRRVDTRGPLRFSGLALPMPLPSSHYGGPHHYSPWGFGGGGGGGGGFFMPPSPPATLYE 
HRLRQGLDFRSMTTTYPAPTVGRQLLFFGSARMPPHHAPPPQPRPFSLPLHHYTVQPSAAGVTAASRPVLLDSVPVIESPTTAAKRV 
RLFGVNLDNNPDGGGEASHQGDALSLQMPGWOQRTPTLRLLELPRHGGESSAASSPSSSSSSKREARSALDLDL 

CDS SEQ ID NO : 132 
ATGGACCAGTTCGCCGCGAGCGGGAGGTTCTCTAGAGAGGAGGAGGCGGACGAGGAGCAGGAGGATGCGTCCAATTCCATGCGCGAG 
ATCTCCTTCATGCCGCCGGCTGCGGCCTCGTCATCTTCGGCGGCTGCTTCCGCGTCCGCGTCCGCCTCCACCAGCGCATCCGCGTGT 
GCATCGGGAAGCAGCAGCGCCCCCTTCCGCTCCGCCTCCGCGTCGGGGGATGCCGCCGGAGCGTCGGGGAGCGGCGGCCCAGCGGAC 
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GCGGACGCGGAGGCGGAGGCGGTGGAGAAGGAGCACATGTTCGACAAGGTGGTCACGCCGAGCGACGTGGGGAAGCTCAACCGGCTG 
GTGATCCCGAAGCAGTACGCGGAGAAGTACTTCCCGCTGGACGCGGCGGCCAACGAGAAGGGCCTCCTCCTCAGCTTCGAGGACAGC 
GCCGGCAAGCACTGGCGCTTCCGCTACTCCTACTGGAACAGCAGCCAGAGCTACGTCATGACCAAGGGCTGGAGCCGCTTCGTCAAG 
GAGAAGCGCCTCGTCGCCGGGGACACCGTCTCCTTCTCCCGCGCCGCCGCCGAGGACGCGCGCCACCGCCTCTTCATCGACTGGAAG 
CGCCGGGTCGACACCCGCGGCCCGCTTCGTTTCTCCGGCCTCGCGCTGCCGATGCCGCTGCCGTCGTCGCACTACGGCGGGCCCCAC 
CACTACAGCCCGTGGGGCTTCGGCGGCGGCGGCGGCGGCGGCGGCGGATTCTTCATGCCGCCCTCGCCGCCCGCCACGCTCTACGAG 
CACCGCCTCAGACAGGGCCTCGACTTCCGCAGCATGACGACGACCTACCCCGCGCCGACCGTGGGGAGGCAGCTCCTGTTTTTCGGC 
TCGGCCAGGATGCCTCCTCATCACGCGCCGCCGCCCCAGCCGCGCCCGTTCTCGCTGCCGCTGCATCACTACACGGTGCAACCGAGC 
GCCGCCGGCGTCACCGCCGCGTCACGGCCGGTCCTTCTTGACTCGGTGCCGGTCATCGAGAGCCCGACGACCGCCGCGAAGCGCGTG 
CGGCTGTTCGGCGTCAACCTGGACAACAACCCAGATGGCGGCGGCGAGGCTAGCCATCAGGGCGATGCATTGTCATTGCAGATGCCC 
GGGTGGCAGCAAAGGACTCCAACTCTAAGGCTACTAGAATTGCCTCGCCATGGCGGGGAGTCCTCCGCGGCGTCGTCTCCGTCGTCG 
TCGTCTTCCTCCAAGAGGGAGGCGCGTTCAGCTTTGGATCTCGATCTGTGA 

GRMZM2G328742 T01 
Cover 55 % identity 64 % 

SEQ ID NO : 134 
MATNHLSQGQHQHPQAWPWGVAMYTNLHYHHQQHHHYEKEHLFEKPLTPSDVGKLNRLVIPKQHAERYFPLSSSGAGDKGLILCFED 
DDDDEAAAANKPWRFRYSYWTSSQSYVLTKGWSRYVKEKOLDAGDVVRFORMRGFGMPDRLFISHSRRGETTATAATTVPPAAAAVR 
VVVAPAQSAGADHQQQQQPSPWSPMCYSTSGSYSYPTSSPANSQHAYHRHSADHDHSNNMQHAGESQSDRDNRSCSAASAPPPPSRR 
LRLFGVNLDCGPGPEPETPTAMYGYMHQSPYAYNNWGSPYQHDEEI 

CDS 135 
ATGGCCACGAACCATCTCTCCCAAGGGCAGCACCAGCACCCGCAGGCCTGGCCCTGGGGCGTGGCCATGTACACCAACCTACACTAC 
CACCACCAGCAGCACCACCACTACGAGAAGGAGCACCTGTTCGAGAAGCCGCTGACGCCGAGCGACGTGGGCAAGCTCAACAGGCTG 
GTGATCCCCAAGCAGCACGCCGAGAGGTACTTCCCTCTCAGCAGCAGCGGCGCCGGCGACAAAGGCCTCATCCTGTGCTTCGAGGAC 
GACGACGACGACGAGGCTGCCGCCGCCAACAAGCCGTGGCGGTTCCGCTACTCGTACTGGACCAGCAGCCAGAGCTACGTGCTCACC 
AAGGGCTGGAGCCGCTACGTCAAGGAGAAGCAGCTTGACGCCGGCGACGTCGTGCGCTTCCAGAGGATGCGTGGTTTCGGCATGCCC 
GACCGCCTGTTCATCAGCCACAGCCGCCGCGGCGAGACTACTGCTACTGCTGCAACAACAGTGCCCCCCGCTGCTGCTGCCGTGCGC 
GTAGTAGTGGCACCTGCACAGAGCGCTGGCGCAGACCACCAGCAGCAGCAGCAGCCGTCGCCTTGGAGCCCAATGTGCTACAGCACA 
TCAGGCTCGTACTCGTACCCCACCAGCAGCCCAGCCAATTCCCAGCATGCCTACCACCGCCACTCAGCTGACCATGACCACAGCAAC 
AACATGCAACATGCAGGAGAATCTCAGTCCGACAGAGACAACAGGAGCTGCAGTGCAGCTTCGGCACCGCCGCCACCGTCGCGGCGG 
CTCCGGCTGTTCGGCGTAAACCTCGACTGCGGCCCGGGGCCGGAGCCGGAGACACCAACGGCGATGTACGGCTACATGCACCAAAGC 
CCCTACGCTTACAACAACTGGGGCAGTCCATACCAGCATGACGAGGAGATTTAA 

GRMZM2 G142999 T01 
Cover 44 % identity 64 % 

SEO ID NO : 136 
MEFTPAHAHARVVEDSERPRGGVAWVEKEHMFEKVVTPSDVGKLNRLVIPKQHAERYFPALDASSAAAAAAAAAAGGGKGLVLSFED 
RAGKAWRFRYSYWNSSQSYVMTKGWSRFVKEKRLGAGDTVLFARGAGGARGRFFIDFRRRRQDLAFLQPTLASAQRLLPLPSVPICP 
WODYGASAPAPNRHVLFLRPQVPAAVVLKSVPVHVAASAVEATMS KRVRLFGVNLDCPPDAEDSATVPRGRAASTTLLQLPSPSSST 
SSSTAGKDVCCLDLGL 

CDS SEQ ID NO : 137 
ATGGAGTTCACGCCCGCGCATGCGCATGCCCGTGTCGTTGAGGATTCCGAGAGGCCTCGCGGCGGCGTGGCCTGGGTGGAGAAGGAG 
CACATGTTCGAGAAGGTGGTCACCCCGAGCGACGTGGGGAAGCTCAATCGCCTGGTCATCCCAAAGCAGCACGCGGAGCGCTACTTC 
CCCGCGCTGGACGCCTCGTCCGCCGCGGCGGCGGCGGCGGCAGCAGCCGCGGGAGGCGGGAAGGGGCTGGTGCTCAGCTTCGAGGAC 
CGGGCGGGGAAGGCGTGGCGCTTCCGCTACTCGTACTGGAACAGCAGCCAGAGCTACGTGATGACCAAAGGTTGGAGCCGCTTCGTG 
AAGGAGAAGCGCCTCGGTGCCGGGGACACAGTCTTGTTCGCGCGCGGCGCGGGCGGCGCGCGCGGCCGCTTCTTCATCGATTTCCGC 
CGCCGTCGCCAGGATCTCGCGTTCCTGCAGCCGACGCTGGCGTCTGCGCAGCGACTCCTGCCGCTGCCGTCGGTGCCCATCTGCCCG 
TGGCAGGACTACGGCGCCTCGGCTCCGGCGCCCAACCGGCACGTGCTGTTCCTGCGGCCGCAGGTGCCGGCCGCCGTAGTGCTCAAG 
TCGGTCCCCGTGCACGTTGCTGCATCCGCGGTGGAGGCGACCATGTCGAAGCGCGTCCGCCTGTTCGGGGTGAACCTCGACTGCCCG 
CCGGACGCCGAAGACAGCGCCACAGTCCCCCGGGGCCGGGCGGCGTCGACGACGCTTCTGCAACTGCCCTCGCCATCGTCGTCAACA 
TCCTCCTCGACGGCAGGGAAGGACGTGTGCTGTTTGGATCTTGGACTGTGA 

GRMZM2 G125095 T01 
Cover 85 % identity 40 % 

SEQ ID NO : 138 
MEFRPAHARVFEDSERPRGGVAWLEKEHMFEKVVTPSDVGKLNRLVIPKQHAERYFPALDASAAAASASASAGGGKAGLVLSFEDRA 
GKAWRFRYSYWNSSQSYVMTKGWSRFVKEKRLGAGDTVLFARGAGATRGRFFIDFRRRRHELAFLOPPLASAQRLLPLPSVPICPWQ 
GYGASAPAPSRHVLFLRPOVPAAVVLTSVPVRVAASAVEEATRSKRVRLFGVNLDCPPDAEDGATATRTPSTLLQLPSPSSSTSSST 
GGKDVRSLDLGL 

CDS SEQ ID NO : 139 
ATGGAGTTCAGGCCCGCGCATGCCCGTGTCTTCGAGGATTCCGAGAGGCCTCGCGGCGGCGTGGCGTGGCTGGAGAAGGAGCACATG 
TTCGAGAAAGTGGTCACCCCGAGCGACGTGGGGAAGCTCAATCGCCTGGTCATCCCGAAGCAGCACGCCGAGCGCTACTTCCCCGCG 
CTGGACGCCTCGGCCGCCGCGGCGTCGGCATCGGCGTCGGCGGGCGGCGGGAAGGCGGGGCTGGTGCTCAGCTTCGAGGACCGGGCG 
GGGAAGGCGTGGCGCTTCCGCTACTCGTACTGGAACAGCAGCCAGAGCTACGTGATGACCAAGGGATGGAGCCGCTTCGTGAAAGAG 
AAGCGCCTCGGTGCCGGGGACACGGTATTGTTCGCGCGCGGCGCGGGCGCCACGCGCGGCCGCTTCTTCATCGATTTCCGCCGCCGC 
CGCCACGAGCTCGCGTTCCTGCAGCCGCCGCTGGCGTCTGCGCAGCGCCTCCTGCCGCTCCCGTCGGTGCCCATCTGCCCGTGGCAG 
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GGCTACGGCGCCTCCGCTCCGGCGCCAAGCCGGCACGTGCTGTTCCTGCGGCCGCAGGTGCCGGCCGCCGTAGTGCTCACGTCGGTG 
CCCGTGCGCGTCGCCGCATCCGCGGTGGAGGAGGCGACGAGGTCGAAGCGCGTCCGCCTGTTCGGGGTGAACCTCGACTGCCCGCCG 
GACGCCGAAGACGGTGCCACAGCCACCCGGACGCCGTCGACGCTTCTGCAGCTGCCCTCGCCATCGTCGTCAACATCCTCCTCCACG 
GGAGGCAAGGATGTGCGTTCTTTGGATCTTGGACTTTGA 

Tricum aeseirum 

TRAES3BF098300010CFD ti 
Cover : 42 % ident 60 % 

SEQ ID NO : 140 
MGVEILSSMVEHSFQYSSGVSTATTESGTAGTPPRPLSLPVAIADESVTSRSASSRFKGVVPQPNGRWGAQIYERHARVWLGTFPDO 
DSAARAYDVASLRYRGRDVAFNFPCAAVEGELAFLAAHSKAEIVDMLRKQTYADELRQGLRRGRGMGARAQPTPSWAREPLFEKAVT 
PSDVGKLNRLVVPKQHAEKHFPLKRTPETPTTTGKGVLLNFEDGEGKVWRFRYSYWNSSQSYVLTKGWSRFVREKGLGAGDSILFSC 
SLYEQEKQFFIDCKKNTSMNGGKSASPLPVGVTTKGEQVRVVRLFGVDISGVKRGRAATATAEQGLQELFKRQCVAPGQHSPALGAF 
AL 

CDS SEO ID NO : 141 
ATGGGGGTGGAAATCCTGAGCTCCATGGTGGAGCACTCCTTCCAGTACTCTTCCGGCGTGTCCACGGCCACGACGGAGTCAGGCACC 
GCCGGAACACCGCCGAGGCCTTTGAGCCTACCTGTCGCCATCGCCGACGAGTCCGTGACCTCGCGGTCGGCGTCGTCTCGGTTCAAG 
GGCGTGGTGCCGCAGCCAAACGGGCGATGGGGCGCCCAGATCTACGAGCGCCACGCTCGCGTCTGGCTCGGCACGTTCCCAGACCAG 
GACTCGGCGGCGCGCGCCTACGACGTAGCCTCGCTCAGGTACCGCGGCCGCGACGTCGCCTTCAACTTCCCGTGCGCGGCCGTGGAG 
GGGGAGCTCGCCTTCCTGGCGGCGCACTCCAAGGCTGAGATAGTGGACATGCTCCGGAAGCAGACCTACGCCGATGAACTCCGCCAG 
GGCCTGCGGCGCGGCCGTGGCATGGGGGCGCGCGCGCAGCCGACGCCGTCGTGGGCGCGGGAGCCCCTTTTCGAGAAGGCCGTGACC 
CCTAGCGATGTCGGCAAGCTCAATCGCCTCGTAGTGCCGAAGCAGCACGCCGAGAAGCACTTCCCCCTGAAGCGCACGCCGGAGACG 
CCGACCACCACCGGCAAGGGCGTGCTGCTCAACTTCGAGGACGGCGAGGGGAAGGTGTGGAGGTTCCGGTACTCGTACTGGAACAGC 
AGCCAGAGCTACGTGCTCACCAAAGGCTGGAGCCGCTTCGTCCGGGAGAAGGGCCTAGGTGCCGGCGACTCCATCCTATTCTCGTGC 
TCGCTGTACGAACAGGAGAAGCAGTTCTTCATCGACTGCAAGAAGAACACTAGCATGAACGGAGGCAAATCGGCGTCGCCGCTGCCA 
GTGGGGGTGACTACCAAAGGAGAACAAGTTCGCGTCGTTAGGCTATTCGGTGTCGACATCTCGGGAGTGAAGAGGGGGCGAGCGGCG 
ACGGCAACGGCGGAGCAAGGCCTGCAGGAGTTGTTCAAGAGGCAATGCGTGGCACCCGGCCAGCACTCTCCTGCCCTAGGTGCCTTC 
GCCTTATAG 

TRAES3BF062700040CFD ti 
Cover 47 % ident 55 % 

SEQ ID NO : 142 
MASGKPTNHGMEDDNDMEYSSAESGAEDAAEPSSSPVLAPPRAAPSSRFKGVVPQPNGRWGAQIYEKHSRVWLGTFPDEDAAVRAYD 
VAALRFRGPDAVINHQRPTAAEEAGSSSSRSELDPELGFLADHSKAEIVDMLRKHTYDDELRQGLRRGRGRAQPTPAWARELLFEKA 
VTPSDVGKLNRLVVPKQQAEKHFPPTTAAATGSNGKGVLLNFEDGEGKVWRFRYSYWNSSQSYVLTKGWSRFVKETGLRAGDTVAFY 
RSAYGNDTEDQLFIDYKKMNKNDDAADAAISDENETGHVAVKLFGVDIAGGGMAGSSGG 

CDS SEQ ID NO : 143 
ATGGCATCTGGCAAGCCGACAAACCACGGGATGGAGGACGACAACGACATGGAGTACTCCTCCGCGGAATCGGGGGCCGAGGACGCG 
GCGGAGCCGTCGTCGTCGCCGGTGCTGGCGCCGCCCCGGGCGGCTCCATCGTCGCGGTTCAAGGGCGTCGTGCCGCAGCCCAACGGG 
CGGTGGGGAGCGCAGATCTACGAGAAGCACTCGCGGGTGTGGCTCGGAACGTTCCCCGACGAGGACGCCGCCGTGCGCGCCTACGAC 
GTGGCCGCGCTCCGCTTCCGCGGCCCGGACGCCGTCATCAACCACCAGCGACCGACGGCCGCGGAGGAGGCCGGCTCGTCGTCGTCC 
AGGAGCGAGCTGGATCCAGAGCTCGGCTTCCTTGCCGACCACTCCAAGGCCGAGATCGTCGACATGCTCCGGAAGCACACCTACGAC 
GACGAGCTCCGTCAGGGCCTGCGCCGCGGCCGCGGGCGCGCGCAGCCGACGCCGGCGTGGGCACGAGAGCTCCTCTTCGAGAAGGCC 
GTGACCCCGAGCGACGTCGGCAAGCTCAACCGCCTCGTGGTGCCGAAGCAGCAGGCCGAGAAGCACTTCCCTCCGACCACTGCGGCG 
GCCACCGGCAGCAACGGCAAGGGCGTGCTGCTCAACTTCGAGGACGGCGAAGGGAAGGTGTGGCGCTTCCGGTACTCGTACTGGAAC 
AGCAGCCAGAGCTACGTGCTCACCAAGGGCTGGAGCCGCTTCGTCAAGGAGACGGGCCTCCGCGCCGGCGACACCGTGGCGTTCTAC 
CGGTCGGCGTACGGGAATGACACGGAGGATCAGCTCTTCATCGACTACAAGAAGATGAACAAGAATGACGATGCTGCGGACGCGGCG 
ATTTCCGATGAGAATGAGACAGGCCATGTCGCCGTCAAGCTCTTCGGCGTTGACATTGCCGGTGGAGGGATGGCGGGATCATCAGGT 
GGCTGA 

TRAES3BF062600010CFD ti 
Cover 43 % ident 58 % 

SEQ ID NO : 144 
MASGKPTNHGMEDDNDMEYSSAESGAEDAAEPSSSPVLAPPRAAPSSRFKGVVPQPNGRWGAQIYEKHSRVWLGTFPDEDAAARAYD 
VAALRFRGPDAVINHQRPTAAEEAGSSSSRSELDPELGFLADHSKAEIVDMLRKHTYDDELROGLRRGRGRAQPTPAWARELLFEKA 
VTPSDVGKLNRLVVPKQQAEKHFPPTTAAATGSNGKGVLLNFEDGEGKVWRFRYSYWNSSQSYVLTKGWSRFVKETGLRAGDTVAFY 
RSAYGNDTEDQLFIDYKKMNKNDDAADAAISDENETGHVAVKLFGVDIAGGGMAGSSGG 

CDS SEQ ID NO : 145 
ATGGCATCTGGCAAGCCGACAAACCACGGGATGGAGGACGACAACGACATGGAGTACTCCTCCGCGGAATCGGGGGCCGAGGACGCG 
GCGGAGCCGTCGTCGTCGCCGGTGCTGGCGCCGCCCCGGGCGGCTCCATCGTCGCGGTTCAAGGGCGTCGTGCCGCAGCCCAACGGG 
CGGTGGGGAGCGCAGATCTACGAGAAGCACTCGCGGGTGTGGCTCGGAACGTTCCCCGACGAGGACGCCGCCGCGCGCGCCTACGAC 
GTGGCCGCGCTCCGCTTCCGCGGCCCGGACGCCGTCATCAACCACCAGCGACCGACGGCCGCGGAGGAGGCCGGCTCGTCGTCGTCC 
AGGAGCGAGCTGGATCCAGAGCTCGGCTTCCTCGCCGACCACTCCAAGGCCGAGATCGTCGACATGCTCCGGAAGCACACCTACGAC 
GACGAGCTCCGTCAGGGCCTGCGCCGCGGCCGCGGGCGCGCGCAGCCGACGCCGGCGTGGGCACGAGAGCTCCTCTTCGAGAAGGCC 
GTGACCCCGAGCGACGTCGGCAAGCTCAACCGCCTCGTGGTGCCGAAGCAGCAGGCCGAGAAGCACTTCCCTCCGACCACTGCGGCG 
GCCACCGGCAGCAACGGCAAGGGCGTGCTGCTCAACTTCGAGGACGGCGAAGGGAAGGTGTGGCGCTTCCGGTACTCGTACTGGAAC 
AGCAGCCAGAGCTACGTGCTCACCAAGGGCTGGAGCCGCTTCGTCAAGGAGACGGGCCTCCGCGCCGGCGACACCGTGGCGTTCTAC 
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CGGTCGGCGTACGGGAATGACACGGAGGATCAGCTCTTCATCGACTACAAGAAGATGAACAAGAATGACGATGCTGCGGACGCGGCG 
ATTTCCGATGAGAATGAGACAGGCCATGTCGCCGTCAAGCTCTTCGGCGTTGACATTGCCGGTGGAGGGATGGCGGGATCATCAGGT 
GGCTGA 

SEQUENCE LISTING 

< 160 > NUMBER OF SEQ ID NOS : 272 

< 210 > SEQ ID NO 1 
< 211 > LENGTH : 804 
< 212 > TYPE : DNA 
< 213 > ORGANISM : Artificial Sequence 
< 220 > FEATURE : 
< 223 > OTHER INFORMATION : cDNA 

< 400 > SEQUENCE : 1 

atgtcagtca accattacca caacactctc tcgttgcatc atcaccacca aaacgacgta 60 

gctatagcac aacgagagtc tttgttcgag aaatcactca caccaagcga cgtcggaaag 120 

ctaaaccgct tagtcatacc aaaacaacac gccgagaaat acttccctct caataataat 180 

aataataatg goggcagcgg agatgacgtg gcgacgacgg agaaagggat gottcttage 240 

ttcgaggatg agtcaggcaa gtgttggaaa ttcagatact cttattggaa cagtagccaa 300 

agctacgtgt tgaccaaagg atggagcagg tacgtcaaag acaaacacct cgacgcaggc 360 

gacgttgttt tctttcaacg tcaccgtttt gatctccata gactcttcat tggctggcgg 420 

agacgcggtg aagcttcttc ctctcccgct gtctccgttg tgtctcaaga agctctagtt 480 

aatacgacgg cgtattggag cggcttgact acaccttatc gtcaagtaca cgcgtcaact 540 

acttacccta atattcacca agagtattca cactatggcg ccgtcgttga tcatgctcag 600 

tcgataccac cggtggtcgc aggtagctcg aggacggtga ggctttttgg cgtgaacctc 660 

gaatgtcatg gtgatgccgt cgagccacca ccgcgtcctg atgtctataa tgaccaacac 720 

atttactatt actcaactcc tcatcccatg aatatatcat ttgctgggga agcattggag 780 

caggtaggag atggacgagg ttga 804 

< 210 > SEQ ID NO 2 
< 211 > LENGTH : 4285 
< 212 > TYPE : DNA 
< 213 > ORGANISM : Arabidopsis thaliana 

< 400 > SEQUENCE : 2 

ttgtttcggc tatttgttat actattgtta taacagtcac aagacttgac ctcaacgaaa 60 

acttttacaa aacgtgaatt ggaaattttt acaaaatatg ctcttaatcg ttaatgcttc 120 

ccaattaggt gagttaaatt gtgagaggaa ccatttctta gaggaaatgg ttcatgaaaa 180 

caaatatgaa atagtatcac tagtcttagt tttgcgagaa aattaggaaa aatagaaacg 240 

tgtaagcacc aatgatattc ctgaaagcac gtgacagata tttcatgatc ctataattaa 300 

caagtgataa agatattaaa taaaattaac gatacttgag aaattcgtca aataaaatag 360 

aagaggacca ctcacgtaac catttgcacg tcccattgat ttttgtggta gacttggtat 420 

gttatattac ttatattcac agaattatat acgaaactca cgacttaaga tgcacggtaa 480 

taactacaga tggaaattta cccatcaaac aagaaaacaa catttactca agcatctagc 540 
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tagaccaaaa tgtttgttta cttgttgact tgcgatccat agatatatta gttagaactt 600 

tttcttctac aattgatcaa atgtttcaca ctgttctcaa tttctcatct agattcatga 660 

cttatatgtt tggtcaaata tcacagcttg atgagcatta aatagcgtcg aagtatagga 720 

tggttacgtt gttcaatatt gtaaaggaaa aaaagagaaa gagtgccaaa aggtcaagtc 780 

gatttcacaa ataaatcttg aagtctttat ccctctcgat tataaaatga ttaggaaaag 840 

aaaaagagag aataaaatgt agataaagag aaagagaaag agagagagga acataaggga 900 

tggtatgaag tagaagtgaa gatgcatgcg atggtgtgtc ggaaaggcaa agcacatgct 960 

acacaacttg agcttctcac ttgcgtcagg gataagtatc ctctgtacct tcttactttt 1020 

gcgtaatatg taccacctca cttctcaacc gtttgatott taatccttca ttatttcttc 1080 

attaccttct ctttttgttt ttgttttcgt tttcaatttc tcatagattc atttacaaac 1140 

taaatatcat aggaaggtgt tatctctagt taatttctta tcctacttta acaaaattta 1200 

attgtcaaaa gattattttt acgtttatag acaaaagata ctgacacatc aattccacga 1260 

accaaatggt tgagaaaaac aaaacgacta tctttgtctt gcaaataaat taatggcagt 1320 

tagtaagatt ctcagctgaa aattcataca agagtaaatg atcaaataac catttatgag 1380 

agaaatttaa tccttcagaa accaatgagg atctgatcaa gtaattgcaa accacatgag 1440 

tccatgataa aggattgttt gacttacgca atccacatat ttatggctgc ttgatatgta 1500 

aggtttatct gotttgacag tctatagaat cttgctaatc aatacgtcat atccggtgaa 1560 

tactgaaact tttttaatta agaaaacaca aatcatcttt tctccggagg atttcgaatt 1620 

tagttccggc aatgctgaaa taacatatgt tgaacttata acattccaag acatcaaatt 1680 

ttactaatat ataaataatt acatattctt cttctacatg atcaaaacct tttcaacttt 1740 

aattaaaggg ttacgtcgcg gcgttttgtg tggcttactc tttttttaca ctataactat 1800 

agaacastcg tggatccaat gccgtttagg acaagatttt atcagacgag aaaaaaaaaa 1860 

acaataccac atttttaaat atatatggat tatggactgc aacaacaata tagaaaagaa 1920 

gagaaaaaaa taaaaataat gattgaaagg aaatatcatc acgcaaaacc ttaaaagtac 1980 

tatcggtatc gtgtcgtcct ctcctcatca aatagttccc acagttttca catcaattta 2040 

accattttca atttttttca ctctctgtct ctctcctttg tataatacta tattagtacc 2100 

attacccatc tctctttcac caccaaacca acacctgcaa atcctctctc tctctctcac 2160 

tocaagaaac caaaaaaaaa gatgtcagtc aaccattacc acaacactct ctcgttgcat 2220 

catcaccacc aaaacgacgt agctatagca caacgagagt ctttgttega gaaatcactc 2280 

acaccaagcg acgtcggaaa gotaaaccgc ttagtcatac caaaacaaca cgccgagaaa 2340 

tacttccctctcaataataa taataataat ggcggcagcg gagatgacgt ggcgacgacg 2400 

gagaaaggga tgcttcttag cttcgaggat gagtcaggca agtgttggaa attcagatac 2460 

tcttattgga acagtagcca aagctacgtg ttgaccaaag gatggagcag gtacgtcaaa 2520 

gacaaacacc tcgacgcagg cgacgttgtt ttctttcaac gtcaccgttt tgatctccat 2580 

agactcttca ttggctggcg gagacgcggt gaagcttctt cctctcccgc tgtctccgtt 2640 

gtgtctcaag aagctctagt taa gacg gcgtattgga ggcttgac tacaccttat 2700 

cgtcaagtac acgcgtcaac tacttaccct aatattcacc aagagtattc acactatggt 2760 

aaattcaaac cctttatttc ctcttttgtt ttttctttct ctcttatcta tatgtcagat 2820 



US 2020/0354735 A1 Nov. 12. 2020 
42 

- continued 

ttatactcct ctctgttctc ttttaagatt tgtctttttc ataaaaatag atgattogta 2880 

atttgtattg catatttaca tgttctctta aaaaaagtaa tagagattaa tattttatgc 2940 

atggtatttt agattatctg cctactttat atggtagtaa acaagaacat tcatctttat 3000 

ttggttttat aaacaaaata tgagaatttt taaaggttag ggcaagcact tggaaagctc 3060 

aaccatttta gttagctggt ggaatatott tcttataaaa agcaaatgag ttatctaaaa 3120 

ctatatgaca attattttag ttgcgtgtgt aatgtatata aaataacaac atgaaataac 3180 

attttgtctt ttatttttgt cattcttatt atttaatttt ggacccgaca atttcaaata 3240 

atcttctcca agttgtaact aatccgttac atgcgcgtga ggagaaccgt ccaatccact 3300 

tagactaacg tgccctttat ttcttccttt taattctatg ttaaaaaaac aatttaacta 3360 

aaagatgcgc acgtgtcttg acggtggaaa aaaattgtag gcgccgtcgt tgatcatgct 3420 

cagtcgatac caccggtggt cgcaggtagc tcgaggacgg tgaggctttt tggcgtgaac 3480 

ctcgaatgtc atggtgatgc cgtcgagcca ccaccgcgtc ctgatgtcta taatgaccaa 3540 

cacatttact attactcaac tcctcatccc atggtaaata tttttttttt ttacattttt 3600 

gtcagattca aatttttgct tacgtatgat ataattatta aacagatgtc gtggctgttt 3660 

ctcgagacga gacagatgaa aattagtaat tttaaaatag acctgaaaga gatttttatg 3720 

tttaataaat tatataaagg aggaatcaga gagaataata ctatacactt gactgtaaaa 3780 

ccacatggcc aatttggttt ttatttgatt actttgattt gttttgttta ctcttttgtc 3840 

tctgtagcct ccttttgttc attaattaat atcagccgta agtatatagt ttcctgtgaa 3900 

aacagtctct attttggttt tactattcta atttgttagg caccgtcagt tttttttgtg 3960 

aaaccaaatt attgactaat aagctggaaa gcaaaactga ctaaaagcat tacaaactta 4020 

tcaatgacat aagttttgaa tttattacca tgttttgtaa tgttcagata taatttgaaa 4080 

tgcttagaat tatatatttg tatacttaaa ttaatgaaat aaagtgaata ctaaagatag 4140 

ttttattttt catattatto tatacaattc ggtgtacaat ttgtttttga tgataataaa 4200 

aataataaaa ttgcgtgttg gaattgtgaa acagaatata tcatttgctg gggaagcatt 426 

ggagcaggta ggagatggac gaggt 4285 

< 210 > SEQ ID NO 3 
< 211 > LENGTH : 267 
< 212 > TYPE : PRT 
< 213 > ORGANISM : Arabidopsis thaliana 

< 400 > SEQUENCE : 3 

Met Ser Val Asn His Tyr His Asn Thr Leu Ser Leu His His His His 
1 5 10 15 

Gin Asn Asp Val Ala Ile Ala Gln Arg Glu Ser Leu Phe Glu Lys Ser 
20 25 30 

Leu Thr Pro Ser Asp Val Gly Lys Leu Asn Arg Leu Val Ile Pro Lys 
40 45 35 

Gln His Ala Glu Lys Tyr Phe Pro Leu Asn Asn Asn Asn Asn Asn Gly 
50 55 60 

Gly Ser Gly Asp Asp Val Ala Thr Thr Glu Lys Gly Met Leu Leu Ser 
65 70 75 80 

Phe Glu Asp Glu Ser Gly Lys Cys Trp Lys Phe Arg Tyr Ser Tyr Trp 
85 90 95 
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Asn Ser Ser Gin Ser Tyr Val Leu Thr Lys Gly Trp Ser Arg Tyr Val 
100 105 110 

Lys Asp Lys His Leu Asp Ala Gly Asp Val Val Phe Phe Gin Arg His 
115 120 125 

Arg Phe Asp Leu His Arg Leu Phe Ile Gly Trp Arg Arg Arg Gly Glu 
130 135 140 

Ala Ser Ser Ser Pro Ala Val Ser Val Val Ser Gln Glu Ala Leu Val 
145 150 155 160 

Asn Thr Thr Ala Tyr Trp Ser Gly Leu Thr Thr Pro Tyr Arg Gin Val 
165 170 175 

His Ala Ser Thr Thr Tyr Pro Asn Ile His Gin Glu Tyr Ser His Tyr 
180 185 190 

Gly Ala Val Val Asp His Ala Gln Ser Ile Pro Pro Val Val Ala Gly 
195 200 205 

Ser Ser Arg Thr Val Arg Leu Phe Gly Val Asn Leu Glu Cys His Gly 
210 215 220 

Asp Ala Val Glu Pro Pro Pro Arg Pro Asp Val Tyr Asn Asp Gln His 
225 230 235 240 

Ile Tyr Tyr Tyr Ser Thr Pro His Pro Met Asn Ile Ser Phe Ala Gly 
245 250 255 

Glu Ala Leu Glu Gin Val Gly Asp Gly Arg Gly 
260 265 

< 210 > SEQ ID NO 4 
< 211 > LENGTH : 849 
< 212 > TYPE : DNA 
< 213 > ORGANISM : Artificial Sequence 
< 220 > FEATURE : 
< 223 > OTHER INFORMATION : cDNA 

< 400 > SEQUENCE : 4 

atgtcagtca accattactc cacagaccac caccacactc tcttgtggca gcaacagcaa 60 

caccgccaca ccaccgacac atcggagaca accaccaccg ccacatggct ccacgacgac 120 

ctaaaagagt cactcttoga gaagtctctc acaccaagcg acgtcgggaa actcaaccgc 180 

ctcgtcatac caaaacaaca cgcagagaaa tacttccctc tcaatgccgt cctagtctcc 240 

tctgctgctg ctgacacgtc atcttcggag aaagggatgc ttctaagctt tgaagacgag 300 

tcaggcaagt catggaggtt cagatactct tactggaaca gcagtcaaag ctatgtcttg 360 

actaaaggat ggagcagatt tgtcaaagac aaacagctcg atccaggcga cgttgttttc 420 

ttccaacgac accgttctga ttctaggaga ctcttcattg gctggcgcag acgtggacaa 480 

ggctcctcat cctccgtcgc ggccactaac tccgccgtga atacgagtto tatgggagct 540 

ctttcttatc atcaaatcca cgccactagt aattactcta atcctccctc tcactcagag 600 

tattcccact atggagccgc cgtagcaaca gcggctgaga ctcacagcac accgtcgtct 660 

tccgtcgtcg ggagctcaag gacggtgagg cttttcggtg tgaatctgga gtgtcaaatg 720 

gatgaaaacg acggagatga ttctgttgca gttgccacca ccgttgaatc tcccgacggt 780 

tactacggcc aaaacatgta ctattattac tctcatcctc ataacatggt aattttaact 840 

cttttataa 849 

< 210 > SEQ ID NO 5 
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< 211 > LENGTH : 282 
< 212 > TYPE : PRT 
< 213 > ORGANISM : Arabidopsis thaliana 

< 400 > SEQUENCE : 5 

Met Ser Val Asn His Tyr Ser Thr Asp His His His Thr Leu Leu Trp 
1 5 10 15 

Gin Gin Gin Gin His Arg His Thr Thr Asp Thr Ser Glu Thr Thr Thr 
20 25 30 

Thr Ala Thr Trp Leu His Asp Asp Leu Lys Glu Ser Leu Phe Glu Lys 
35 40 45 

Ser Leu Thr Pro Ser Asp Val Gly Lys Leu Asn Arg Leu Val Ile Pro 
50 55 60 

Lys Gin His Ala Glu Lys Tyr Phe Pro Leu Asn Ala Val Leu Val Ser 
65 70 75 80 

Ser Ala Ala Ala Asp Thr Ser Ser Ser Glu Lys Gly Met Leu Leu Ser 
85 90 95 

Phe Glu Asp Glu Ser Gly Lys Ser Trp Arg Phe Arg Tyr Ser Tyr Trp 
100 105 110 

Asn Ser Ser Gin Ser Tyr Val Leu Thr Lys Gly Trp Ser Arg Phe Val 
115 120 125 

Lys Asp Lys Gin Leu Asp Pro Gly Asp Val Val Phe Phe Gin Arg His 
130 135 140 

Arg Ser Asp Ser Arg Arg Leu Phe Ile Gly Trp Arg Arg Arg Gly Gln 
145 150 155 160 

Gly Ser Ser Ser Ser Val Ala Ala Thr Asn Ser Ala Val Asn Thr Ser 
165 170 175 

Ser Met Gly Ala Leu Ser Tyr His Gin Ile His Ala Thr Ser Asn Tyr 
180 185 190 

Ser Asn Pro Pro Ser His Ser Glu Tyr Ser His Tyr Gly Ala Ala Val 
195 200 205 

Ala Thr Ala Ala Glu Thr His Ser Thr Pro Ser Ser Ser Val Val Gly 
210 215 220 

Ser Ser Arg Thr Val Arg Leu Phe Gly Val Asn Leu Glu Cys Gln Met 
225 230 235 240 

Asp Glu Asn Asp Gly Asp Asp Ser Val Ala Val Ala Thr Thr Val Glu 
245 250 255 

Ser Pro Asp Gly Tyr Tyr Gly Gin Asn Met Tyr Tyr Tyr Tyr Ser His 
260 265 270 

Pro His Asn Met Val Ile Leu Thr Leu Leu 
275 280 

< 210 > SEQ ID NO 6 
< 211 > LENGTH : 33 
< 212 > TYPE : PRT 
< 213 > ORGANISM : Artificial Sequence 
< 220 > FEATURE : 
< 223 > OTHER INFORMATION : domain 

< 400 > SEQUENCE : 6 

Ser Asn Asn Asn Asn Asn Asn Gly Gly Ser Gly Asp Asp Val Ala Cys 
1 5 10 15 

His Phe Gin Arg Phe Asp Leu His Arg Leu Phe Ile Gly Trp Arg Gly 
20 25 30 
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Glu 

< 210 > SEQ ID NO 7 
< 211 > LENGTH : 9 
< 212 > TYPE : PRT 
< 213 > ORGANISM : Artificial Sequence 
< 220 > FEATURE : 
< 223 > OTHER INFORMATION : domain 

< 400 > SEQUENCE : 7 

Val Arg Leu Phe Gly Val Asn Leu Glu 
1 5 

< 210 > SEQ ID NO 8 
< 211 > LENGTH : 21 
< 212 > TYPE : DNA 
< 213 > ORGANISM : Artificial Sequence 
< 220 > FEATURE : 
< 223 > OTHER INFORMATION : primer 

< 400 > SEQUENCE : 8 

accatgacat tcgaggttca c 21 

< 210 > SEQ ID NO 9 
< 211 > LENGTH : 21 
< 212 > TYPE : DNA 
< 213 > ORGANISM : Artificial Sequence 
< 220 > FEATURE : 
< 223 > OTHER INFORMATION : primer 

< 400 > SEQUENCE : 9 

atcaccacca aaacgacgta g 21 

< 210 > SEQ ID NO 10 
< 211 > LENGTH : 21 
< 212 > TYPE : DNA 
< 213 > ORGANISM : Artificial Sequence 
< 220 > FEATURE : 
< 223 > OTHER INFORMATION : primer 

< 400 > SEQUENCE : 10 

tacgtcatgc ttcaaatcgt g 21 

< 210 > SEQ ID NO 11 
< 211 > LENGTH : 21 
< 212 > TYPE : DNA 
< 213 > ORGANISM : Artificial Sequence 
< 220 > FEATURE : 
< 223 > OTHER INFORMATION : primer 

< 400 > SEQUENCE : 11 

aggacacgaa caattcattc g 21 

< 210 > SEQ ID NO 12 
< 211 > LENGTH : 29 
< 212 > TYPE : DNA 
< 213 > ORGANISM : Artificial Sequence 
< 220 > FEATURE : 
< 223 > OTHER INFORMATION : primer 

< 400 > SEQUENCE : 12 

tacgaataag agcgtccatt ttagagtga 29 



US 2020/0354735 A1 Nov. 12. 2020 
46 

- continued 

< 210 > SEQ ID NO 13 
< 211 > LENGTH : 21 
< 212 > TYPE : DNA 
< 213 > ORGANISM : Artificial Sequence 
< 220 > FEATURE : 
< 223 > OTHER INFORMATION : primer 

< 400 > SEQUENCE : 13 

acccaaagaa cagcaatcat g 21 

< 210 > SEQ ID NO 14 
< 211 > LENGTH : 21 
< 212 > TYPE : DNA 
< 213 > ORGANISM : Artificial Sequence 
< 220 > FEATURE : 
< 223 > OTHER INFORMATION : primer 

< 400 > SEQUENCE : 14 

aaaacactcc gccattaaacc 21 

< 210 > SEQ ID NO 15 
< 211 > LENGTH : 24 
< 212 > TYPE : DNA 
< 213 > ORGANISM : Artificial Sequence 
< 220 > FEATURE : 
< 223 > OTHER INFORMATION : primer 

< 400 > SEQUENCE : 15 

cgagtatcaa tggaaactta accg 24 

< 210 > SEQ ID NO 16 
< 211 > LENGTH : 20 
< 212 > TYPE : DNA 
< 213 > ORGANISM : Artificial Sequence 
< 220 > FEATURE : 
< 223 > OTHER INFORMATION : primer 

< 400 > SEQUENCE : 16 

aacggagagt ggcttgagat 20 

< 210 > SEQ ID NO 17 
< 211 > LENGTH : 20 
< 212 > TYPE : DNA 
< 213 > ORGANISM : Artificial Sequence 
< 220 > FEATURE : 
< 223 > OTHER INFORMATION : primer 

< 400 > SEQUENCE : 17 

tggcccttat ggtttctgca 20 

< 210 > SEQ ID NO 18 
< 211 > LENGTH : 15 
< 212 > TYPE : DNA 
< 213 > ORGANISM : Artificial Sequence 
< 220 > FEATURE : 
< 223 > OTHER INFORMATION : primer 
< 220 > FEATURE : 
< 221 > NAME / KEY : misc_feature 
< 222 > LOCATION : ( 1 ) .. ( 1 ) 
< 223 > OTHER INFORMATION : n is a , c , g , or t 

< 220 > FEATURE : 
< 221 > NAME / KEY : misc_feature 
< 222 > LOCATION : ( 6 ) .. ( 6 ) 
< 223 > OTHER INFORMATION : n is a , C , g , or t 
< 220 > FEATURE : 
< 221 > NAME / KEY : misc_feature 
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C , 9 , or t 
< 222 > LOCATION : ( 8 ) .. ( 8 ) 
< 223 > OTHER INFORMATION : n is a , 
< 220 > FEATURE : 
< 221 > NAME / KEY : misc_feature 
< 222 > LOCATION : ( 10 ) .. ( 10 ) 
< 223 > OTHER INFORMATION : n is a , 
< 220 > FEATURE : 
< 221 > NAME / KEY : misc_feature 
< 222 > LOCATION : ( 12 ) .. ( 12 ) 
< 223 > OTHER INFORMATION : n is a , 

c , g , or t 

c , g , or t 

< 400 > SEQUENCE : 18 

ntcgantntn gngtt 15 

< 210 > SEQ ID NO 19 
< 211 > LENGTH : 21 
< 212 > TYPE : DNA 
< 213 > ORGANISM : Artificial Sequence 
< 220 > FEATURE : 
< 223 > OTHER INFORMATION : primer 

< 400 > SEQUENCE : 19 

atgtcagtca accattacca c 21 

< 210 > SEQ ID NO 20 
< 211 > LENGTH : 24 
< 212 > TYPE : DNA 
< 213 > ORGANISM : Artificial Sequence 
< 220 > FEATURE : 
< 223 > OTHER INFORMATION : primer 

< 400 > SEQUENCE : 20 

caggtaggag atggacgagg ttga 24 

< 210 > SEQ ID NO 21 
< 211 > LENGTH : 23 
< 212 > TYPE : DNA 
< 213 > ORGANISM : Artificial Sequence 
< 220 > FEATURE : 
< 223 > OTHER INFORMATION : primer 

< 400 > SEQUENCE : 21 

tgagaggaac catttcttag agg 23 

< 210 > SEQ ID NO 22 
< 211 > LENGTH : 22 
< 212 > TYPE : DNA 
< 213 > ORGANISM : Artificial Sequence 
< 220 > FEATURE : 
< 223 > OTHER INFORMATION : primer 

< 400 > SEQUENCE : 22 

acctcgtcca tctcctacct go 22 

< 210 > SEQ ID NO 23 
< 211 > LENGTH : 22 
< 212 > TYPE : DNA 
< 213 > ORGANISM : Artificial Sequence 
< 220 > FEATURE : 
< 223 > OTHER INFORMATION : primer 

< 400 > SEQUENCE : 23 

aaacacgtca aatataacga at 22 
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< 210 > SEQ ID NO 24 
< 211 > LENGTH : 33 
< 212 > TYPE : DNA 
< 213 > ORGANISM : Artificial Sequence 
< 220 > FEATURE : 
< 223 > OTHER INFORMATION : primer 

< 400 > SEQUENCE : 24 

cttttttttg gtttcttgga gtgagagaga gag 33 

< 210 > SEQ ID NO 25 
< 211 > LENGTH : 29 
< 212 > TYPE : DNA 
< 213 > ORGANISM : Artificial Sequence 
< 220 > FEATURE : 
< 223 > OTHER INFORMATION : primer 

< 400 > SEQUENCE : 25 

agtctgggcc catgtcagtc aaccattac 29 

< 210 > SEQ ID NO 26 
< 211 > LENGTH : 29 
< 212 > TYPE : DNA 
< 213 > ORGANISM : Artificial Sequence 
< 220 > FEATURE : 
< 223 > OTHER INFORMATION : primer 

< 400 > SEQUENCE : 26 

gcgactagtt tataaaagag ttaaaatta 29 

< 210 > SEQ ID NO 27 
< 211 > LENGTH : 24 
< 212 > TYPE : DNA 
< 213 > ORGANISM : Artificial Sequence 
< 220 > FEATURE : 
< 223 > OTHER INFORMATION : primer 

< 400 > SEQUENCE : 27 

cgggatcctc agtcaaccat tacc 24 

< 210 > SEQ ID NO 28 
< 211 > LENGTH : 28 
< 212 > TYPE : DNA 
< 213 > ORGANISM : Artificial Sequence 
< 220 > FEATURE : 
< 223 > OTHER INFORMATION : primer 

< 400 > SEQUENCE : 28 

actagtcgac tcaacctcgt ccatctcc 28 

< 210 > SEQ ID NO 29 
< 211 > LENGTH : 20 
< 212 > TYPE : DNA 
< 213 > ORGANISM : Artificial Sequence 
< 220 > FEATURE : 
< 223 > OTHER INFORMATION : primer 

< 400 > SEQUENCE : 29 

gaaatcacag cacttgcacc 20 

< 210 > SEQ ID NO 30 
< 211 > LENGTH : 20 
< 212 > TYPE : DNA 
< 213 > ORGANISM : Artificial Sequence 
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< 220 > FEATURE : 
< 223 > OTHER INFORMATION : primer 

< 400 > SEQUENCE : 30 

aagcctttga tcttgagago 20 

< 210 > SEQ ID NO 31 
< 211 > LENGTH : 18 
< 212 > TYPE : DNA 
< 213 > ORGANISM : Artificial Sequence 
< 220 > FEATURE : 
< 223 > OTHER INFORMATION : primer 

< 400 > SEQUENCE : 31 

gcgacgacgg agaaaggg 18 

< 210 > SEQ ID NO 32 
< 211 > LENGTH : 18 
< 212 > TYPE : DNA 
< 213 > ORGANISM : Artificial Sequence 
< 220 > FEATURE : 
< 223 > OTHER INFORMATION : primer 

< 400 > SEQUENCE : 32 

acgacggcgc catagtgt 18 

< 210 > SEQ ID NO 33 
< 211 > LENGTH : 22 
< 212 > TYPE : DNA 
< 213 > ORGANISM : Artificial Sequence 
< 220 > FEATURE : 
< 223 > OTHER INFORMATION : primer 

< 400 > SEQUENCE : 33 

tttgaagacg agtcaggcaa gt 22 

< 210 > SEQ ID NO 34 
< 211 > LENGTH : 20 
< 212 > TYPE : DNA 
< 213 > ORGANISM : Artificial Sequence 
< 220 > FEATURE : 
< 223 > OTHER INFORMATION : primer 

< 400 > SEQUENCE : 34 

tacggcggct ccatagtggg 20 

< 210 > SEQ ID NO 35 
< 211 > LENGTH : 24 
< 212 > TYPE : DNA 
< 213 > ORGANISM : Artificial Sequence 
< 220 > FEATURE : 
< 223 > OTHER INFORMATION : primer 

< 400 > SEQUENCE : 35 

gtattggagc ggcttgacta cacc 24 

< 210 > SEQ ID NO 36 
< 211 > LENGTH : 22 
< 212 > TYPE : DNA 
< 213 > ORGANISM : Artificial Sequence 
< 220 > FEATURE : 
< 223 > OTHER INFORMATION : primer 

< 400 > SEQUENCE : 36 
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gacggcatca ccatgacatt cg 22 

< 210 > SEQ ID NO 37 
< 211 > LENGTH : 24 
< 212 > TYPE : DNA 
< 213 > ORGANISM : Artificial Sequence 
< 220 > FEATURE : 
< 223 > OTHER INFORMATION : primer 

< 400 > SEQUENCE : 37 

tgattctgac atgattgctg ttct 24 

< 210 > SEQ ID NO 38 
< 211 > LENGTH : 23 
< 212 > TYPE : DNA 
< 213 > ORGANISM : Artificial Sequence 
< 220 > FEATURE : 
< 223 > OTHER INFORMATION : primer 

< 400 > SEQUENCE : 38 

tcgcaactgt atctgtccct cta 23 

< 210 > SEQ ID NO 39 
< 211 > LENGTH : 25 
< 212 > TYPE : DNA 
< 213 > ORGANISM : Artificial Sequence 
< 220 > FEATURE : 
< 223 > OTHER INFORMATION : primer 

< 400 > SEQUENCE : 39 

cgtttcgctt tccttagtgt tagct 25 

< 210 > SEQ ID NO 40 
< 211 > LENGTH : 27 
< 212 > TYPE : DNA 
< 213 > ORGANISM : Artificial Sequence 
< 220 > FEATURE : 
< 223 > OTHER INFORMATION : primer 

< 400 > SEQUENCE : 40 

agcgaacgga tctagagact caccttg 27 

< 210 > SEQ ID NO 41 
< 211 > LENGTH : 23 
< 212 > TYPE : DNA 
< 213 > ORGANISM : Artificial Sequence 
< 220 > FEATURE : 
< 223 > OTHER INFORMATION : primer 

< 400 > SEQUENCE : 41 

caggcctaag cctaacagta gac 23 

< 210 > SEQ ID NO 42 
< 211 > LENGTH : 23 
< 212 > TYPE : DNA 
< 213 > ORGANISM : Artificial Sequence 
< 220 > FEATURE : 
< 223 > OTHER INFORMATION : primer 

< 400 > SEQUENCE : 42 

tgtactagga tttatttacg tag 23 
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< 210 > SEQ ID NO 43 
< 211 > LENGTH : 24 
< 212 > TYPE : DNA 
< 213 > ORGANISM : Artificial Sequence 
< 220 > FEATURE : 
< 223 > OTHER INFORMATION : primer 

< 400 > SEQUENCE : 43 

tattgttcat agaaaccctg caaa 24 

< 210 > SEQ ID NO 44 
< 211 > LENGTH : 24 
< 212 > TYPE : DNA 
< 213 > ORGANISM : Artificial Sequence 
< 220 > FEATURE : 
< 223 > OTHER INFORMATION : primer 

< 400 > SEQUENCE : 44 

agtcaatggt ttaatggcgg agtg 24 

< 210 > SEQ ID NO 45 
< 211 > LENGTH : 23 
< 212 > TYPE : DNA 
< 213 > ORGANISM : Artificial Sequence 
< 220 > FEATURE : 
< 223 > OTHER INFORMATION : primer 

< 400 > SEQUENCE : 45 

ttctactaca cttgctctct gta 23 

< 210 > SEQ ID NO 46 
< 211 > LENGTH : 23 
< 212 > TYPE : DNA 
< 213 > ORGANISM : Artificial Sequence 
< 220 > FEATURE : 
< 223 > OTHER INFORMATION : primer 

< 400 > SEQUENCE : 46 

tacagagage aagtgtagta gaa 23 

< 210 > SEQ ID NO 47 
< 211 > LENGTH : 23 
< 212 > TYPE : DNA 
< 213 > ORGANISM : Artificial Sequence 
< 220 > FEATURE : 
< 223 > OTHER INFORMATION : primer 

< 400 > SEQUENCE : 47 

ttctactaac acctctctct gta 23 

< 210 > SEQ ID NO 48 
< 211 > LENGTH : 23 
< 212 > TYPE : DNA 
< 213 > ORGANISM : Artificial Sequence 
< 220 > FEATURE : 
< 223 > OTHER INFORMATION : primer 

< 400 > SEQUENCE : 48 

tacagagaga ggtgttagta gaa 23 

< 210 > SEQ ID NO 49 
< 211 > LENGTH : 192 
< 212 > TYPE : PRT 
< 213 > ORGANISM : Oryza sativa 
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< 400 > SEQUENCE : 49 

Met Ala Met His Ala Gly His Ala Trp Trp Gly Val Ala Met Tyr Thr 
1 5 10 15 

Asn His Tyr His His His Tyr Arg His Lys Thr Ser Asp Val Gly Lys 
20 25 30 

Asn Arg Val Lys His Ala Arg Tyr Gly Gly Gly Asp Ser Gly Lys Gly 
35 40 45 

Ser Asp Ser Gly Lys Trp Arg Arg Tyr Ser Tyr Trp Thr Ser Ser Ser 
50 55 60 

Tyr Val Thr Lys Gly Trp Ser Arg Tyr Val Lys Lys Arg Asp Ala Gly 
65 70 75 80 

Asp Val Val His Arg Val Arg Gly Gly Ala Ala Asp Arg Gly Cys Arg 
85 90 95 

Arg Arg Gly Ser Ala Ala Ala Val Arg Val Thr Ala Asn Gly Gly Trp 
100 105 110 

Ser Met Cys Tyr Ser Thr Ser Gly Ser Ser Tyr Asp Thr Ser Ala Asn 
115 120 125 

Ser Tyr Ala Tyr His Arg Ser Val Asp Asp His Ser Asp His Ala Gly 
130 135 140 

Ser Arg Ala Asp Ala Lys Ser Ser Ser Ala Ala Ser Ala Ser Arg Arg 
145 150 155 160 

Arg Gly Val Asn Asp Cys Gly Ala Asp Ala Thr Ala Met Tyr Gly Tyr 
165 170 175 

Met His His Ser Tyr Ala Ala Val Ser Thr Val Asn Tyr Trp Ser Val 
180 185 190 

< 210 > SEQ ID NO 50 
< 211 > LENGTH : 834 
< 212 > TYPE : DNA 
< 213 > ORGANISM : Oryza sativa 

< 400 > SEQUENCE : 50 

atggccatgc accctctcgc ccaggggcac ccccaggcgt ggccatgggg tgtagccatg 60 

tacaccaacc tgcactacca ccaccactac gagagggagc acctgttcga gaagccgctg 120 

acgccgagcg acgtcggcaa gctcaacagg ctggtgatcc ccaagcagca cgccgagagg 180 

tacttcccgc tcggcggcgg cgactccggt gagaagggcc tcctcctctc cttcgaggac 240 

gagtccggca agccatggcg gttccgctac tcctactgga ccagcagcca gagctacgtg 300 

ctcaccaagg gctggagccg ctacgtcaag gagaagcgcc tcgacgccgg cgacgtcgtc 360 

cacttcgagc gcgtccgcgg cctcggcgcc gccgaccgcc tcttcatcgg ctgcaggcgc 420 

cgcggcgaga gcgcgcccgc gccgccgccc gccgttcgcg tcacgccgca gccgcctgcc 480 

ctcaacggcg gcgagcagca gccgtggage ccaatgtgtt acagcacgtc gggctcgtcc 540 

tacgacccta ccagccctgc caattcatat gcctaccatc gctccgtaga ccaagatcac 600 

agcgacatac tacacgcagg agagtcgcag agagaagcag acgccaagag cagcagcgcg 660 

gcgtcggcgc cgccgccgtc gaggcggctc aggctgttcg gcgttaacct cgactgeggc 720 

?? gccgg ago ca ggcgacggca atgtacggct ac gcacca ccagagcccc 780 

tacgccgcag tgtctacagt gccaaattac tggtcagtat tttttcagtt ttaa 834 



US 2020/0354735 A1 Nov. 12. 2020 
53 

- continued 

< 210 > SEQ ID NO 51 
< 211 > LENGTH : 279 
< 212 > TYPE : PRT 
< 213 > ORGANISM : Oryza sativa 

< 400 > SEQUENCE : 51 

Met Ala Met Asn His Pro Leu Phe Ser Gin Glu Gin Pro Gln Ser Trp 
1 5 10 15 

Pro Trp Gly Val Ala Met Tyr Ala Asn Phe His Tyr His His His Tyr 
20 25 30 

Glu Lys Glu His Met Phe Glu Lys Pro Leu Thr Pro Ser Asp Val Gly 
35 40 45 

Lys Leu Asn Arg Leu Val Ile Pro Lys Gin His Ala Glu Arg Tyr Phe 
50 55 60 

Pro Leu Gly Ala Gly Asp Ala Ala Asp Lys Gly Leu Ile Leu Ser Phe 
65 70 75 80 

Glu Asp Glu Ala Gly Ala Pro Trp Arg Phe Arg Tyr Ser Tyr Trp Thr 
85 90 95 

Ser Ser Gln Ser Tyr Val Leu Thr Lys Gly Trp Ser Arg Tyr Val Lys 
100 105 110 

Glu Lys Arg Leu Asp Ala Gly Asp Val Val His Phe Glu Arg Val Arg 
115 120 125 

Gly Ser Phe Gly Val Gly Asp Arg Leu Phe Ile Gly Cys Arg Arg Arg 
130 135 140 

Gly Asp Ala Ala Ala Ala Gin Thr Pro Ala Pro Pro Pro Ala Val Arg 
145 150 155 160 

Val Ala Pro Ala Ala Gln Asn Ala Gly Glu Gin Gin Pro Trp Ser Pro 
165 170 175 

Met Cys Tyr Ser Thr Ser Gly Gly Gly Ser Tyr Pro Thr Ser Pro Ala 
180 185 190 

Asn Ser Tyr Ala Tyr Arg Arg Ala Ala Asp His Asp His Gly Asp Met 
195 200 205 

His His Ala Asp Glu Ser Pro Arg Asp Thr Asp Ser Pro Ser Phe Ser 
210 215 220 

Ala Gly Ser Ala Pro Ser Arg Arg Leu Arg Leu Phe Gly Val Asn Leu 
225 230 235 240 

Asp Cys Gly Pro Glu Pro Glu Ala Asp Thr Thr Ala Ala Ala Thr Met 
245 250 255 

Tyr Gly Tyr Met His Gin Gin Ser Ser Tyr Ala Ala Met Ser Ala Val 
260 265 270 

Pro Ser Tyr Trp Gly Asn Ser 
275 

< 210 > SEQ ID NO 52 
< 211 > LENGTH : 840 
< 212 > TYPE : DNA 
< 213 > ORGANISM : Oryza sativa 

< 400 > SEQUENCE : 52 

atggccatga accaccctct cttctcccag gagcaacccc agtcctggcc atggggtgtg 60 

gc tacg ccaacttcca ctaccaccac cactacgaga aggagcacat gtt gaag 120 

cccctgacgc ccagtgacgt ggggaagctg aaccggctgg tgatccccaa gcagcacgcc 180 

gagaggtact tccccctcgg cgccggcgac gccgccgaca agggcctgat cctgtcgttc 240 
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gaggacgagg ccggcgcgcc gtggcggttc aggtactcct actggacgag cagccagagc 300 

tacgtgctca ccaagggctg gagccgctac gtcaaggaga agcgcctcga cgccggcgac 360 

gtcgtgcact tcgagagggt gcgcggctcc ttcggcgtcg gcgaccgtct cttcatcggc 420 

tgcaggcgcc gcggcgacgc cgccgccgcg caaacacccg caccgccgcc cgccgtgcgc 480 

gtcgccccgg ctgcacagaa cgccggcgag cagcagccgt ggagcccaat gtgttacagc 540 

acgtcgggcg goggctcata ccctaccago ccagccaact cctacgccta ccgccgcgca 600 

gcagatcatg atcacgggga catgcaccat gcagacgagt ctccgcgcga cacggacago 660 

ccaagcttca gtgcaggctc ggcgccatcg aggcggctca ggctgttcgg cgtcaacctc 720 

gactgcgggc cagagccgga ggcagacacc acggcagcgg caacaatgta cggctacatg 780 

caccagcaga gctcctatgc toccatgtct gcagtaccca gttactgggg caattcataa 840 

< 210 > SEQ ID NO 53 
< 211 > LENGTH : 412 
< 212 > TYPE : PRT 
< 213 > ORGANISM : Oryza sativa 

< 400 > SEQUENCE : 53 

Met Glu Phe Thr Thr Ser Ser Arg Phe Ser Lys Glu Glu Glu Asp Glu 
1 5 10 15 

Glu Gln Asp Glu Ala Gly Arg Arg Glu Ile Pro Phe Met Thr Ala Thr 
20 25 30 

Ala Glu Ala Ala Pro Ala Pro Thr Ser Ser Ser Ser Ser Pro Ala His 
35 40 45 

His Ala Ala Ser Ala Ser Ala Ser Ala Ser Ala Ser Gly Ser Ser Thr 
50 55 60 

Pro Phe Arg Ser Asp Asp Gly Ala Gly Ala Ser Gly Ser Gly Gly Gly 
75 80 65 70 

Gly Gly Gly Gly Gly Glu Ala Glu Val Val Glu Lys Glu His Met Phe 
85 90 95 

Asp Lys Val Val Thr Pro Ser Asp Val Gly Lys Leu Asn Arg Leu Val 
100 105 110 

Ile Pro Lys Gin Tyr Ala Glu Lys Tyr Phe Pro Leu Asp Ala Ala Ala 
115 120 125 

Asn Glu Lys Gly Leu Leu Leu Asn Phe Glu Asp Arg Ala Gly Lys Pro 
130 135 140 

Trp Arg Phe Arg Tyr Ser Tyr Trp Asn Ser Ser Gin Ser Tyr Val Met 
145 150 155 160 

Thr Lys Gly Trp Ser Arg Phe Val Lys Glu Lys Arg Leu Asp Ala Gly 
165 170 175 

Asp Thr Val Ser Phe Ser Arg Gly Ile Gly Asp Glu Ala Ala Arg His 
180 185 190 

Arg Leu Phe Ile Asp Trp Lys Arg Arg Ala Asp Thr Arg Asp Pro Leu 
195 200 205 

Arg Leu Pro Arg Gly Leu Pro Leu Pro Met Pro Leu Thr Ser His Tyr 
210 215 220 

Ala Pro Trp Gly Ile Gly Gly Gly Gly Gly Phe Phe Val Gin Pro Ser 
225 230 235 240 

Pro Pro Ala Thr Leu Tyr Glu His Arg Leu Arg Gin Gly Leu Asp Phe 
245 250 255 
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Arg Ala Phe Asn Pro Ala Ala Ala Met Gly Arg Gin Val Leu Leu Phe 
260 265 270 

Gly Ser Ala Arg Ile Pro Pro Gln Ala Pro Leu Leu Ala Arg Ala Pro 
275 280 285 

Ser Pro Leu His His His Tyr Thr Leu Gin Pro Ser Gly Asp Gly Val 
290 295 300 

Arg Ala Ala Gly Ser Pro Val Val Leu Asp Ser Val Pro Val Ile Glu 
305 310 315 320 

Ser Pro Thr Thr Ala Ala Lys Arg Val Arg Leu Phe Gly Val Asn Leu 
325 330 335 

Asp Asn Pro His Ala Gly Gly Gly Gly Gly Ala Ala Ala Gly Glu Ser 
340 345 350 

Ser Asn His Gly Asn Ala Leu Ser Leu Gin Thr Pro Ala Trp Met Arg 
355 360 365 

Arg Asp Pro Thr Leu Arg Leu Leu Glu Leu Pro Pro His His His His 
370 375 380 

Gly Ala Glu Ser Ser Ala Ala Ser Ser Pro Ser Ser Ser Ser Ser Ser 
385 390 395 400 

Lys Arg Asp Ala His Ser Ala Leu Asp Leu Asp Leu 
405 410 

< 210 > SEQ ID NO 54 
< 211 > LENGTH : 1239 
< 212 > TYPE : DNA 
< 213 > ORGANISM : Oryza sativa 

< 400 > SEQUENCE : 54 

atggagttca ctacaagcag taggttttct aaagaagagg aggacgagga gcaggatgag 60 

gcgggaaggc gagagatccc cttcatgacg gccacggccg aagccgcgcc tgcgcccacg 120 

tcgtcgtcgt cgtctcctgc tcatcacgcg gottccgcgt cggcgtcggc gtctgcgtca 180 

gggagcagca ctccctttcg ctccgacgat ggcgccgggg cgtctgggag cggcggcggc 240 

ggcggcggcg goggagaagc ggaggtggtg gagaaggagc acatgttega caaggtggtg 300 

acgccgagcg acgttgggaa gotgaaccgg ctggtgatcc cgaagcagta cgccgagaag 360 

tacttcccgc tggacgcggc ggcgaacgag aagggcctcc tgctcaactt cgaggaccgc 420 

gcggggaagc catggcggtt ccgctactcc tactggaaca gcagccagag ctacgtgatg 480 

accaaggggt ggagccgctt cgtcaaggag aagcgcctcg acgccgggga caccgtctcc 540 

ttctcccgcg gcatcggcga cgaggcggcg cggcaccgcc tcttcatcga ctggaagcgc 600 

cgcgccgaca cccgcgaccc gctccggctg ccccgcgggc tgccgctccc gatgccgctc 660 

acgtcgcact acgccccgtg ggggatcggc ggcggagggg gattcttcgt gcagccctcg 720 

ccgccggcca cgctctacga gcaccgcctc aggcaaggcc tcgacttccg cgccttcaac 780 

cccgccgccg cgatggggag gcaggtcctc ctgttcggct cggcgaggat tcctccgcaa 840 

gcaccactgc tggcgcgcgc gccgtcgccg ctgcaccacc actacacgct gcagccgagc 900 

ggcgatggtg taagggcggc gggctcaccg gtggtgctcg actcggttcc ggtcatcgag 960 

agccccacga cggccgcgaa gcgcgtgcgg ctg cggcg tgaacctcga caacccgcat 1020 

gccggcggcg goggcggcgc cgccgccggc gagtcgagca atcatggcaa tgcactgtca 1080 

ttgcagacgc ccgcgtggat gaggagggat ccaacactgc ggctgctgga attgcctcct 1140 
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caccaccacc atggcgccga gtcgtccgct gcatcgtctc cgtcgtcgtc gtcttcctcc 1200 

aagagggacg cgcattcggc cttogatctc gatctgtag 1239 

< 210 > SEQ ID NO 55 
< 211 > LENGTH : 951 
< 212 > TYPE : DNA 
< 213 > ORGANISM : Oryza sativa 

< 400 > SEQUENCE : 55 

atggagtttg ctacaacgag tagtaggttt tccaaggaag aggaggagga ggaggaaggg 60 

gaacaggaga tggagcagga gcaggatgaa gaggaggagg aggcggaggc ctcgccccgc 120 

gagatcccct tcatgacgtc ggcggcggcg goggccaccg cctcatcgtc ctccccgaca 180 

tcggtctccc cttccgccac cgcttccgcg goggcgtcca cgtcggcgtc gggctctccc 240 

ttccggtcga gcgacggtgc gggagcgtcg gggagtggcg goggcggtgg cggcgaggac 300 

gtggaggtga togagaagga gcacatgttc gacaaggtgg tgacgccgag cgacgtgggg 360 

aagctgaacc ggctggtgat cccgaagcag cacgccgaga agtacttccc gctggactcg 420 

gcggcgaacg agaagggcct tctcctcagc ttcgaggacc gaaccggcaa gotatggcgc 480 

ttccgctact cctactggaa cagcagccag agctacgtca tgaccaaggg ttggagccgc 540 

ttcgtcaagg agaagcgcct cgacgccggg gacaccgtct ccttctgccg cggcgccgcc 600 

gaggccaccc gcgaccgcct cttcatcgac tggaagcgcc gcgccgacgt ccgcgacccg 660 

caccgcttcc agcgcctacc gctccccatg acctcgccct acggcccgtg gggcggcggc 720 

gcgggcgctt cttcatgccg cccgcgccgc ccgccacgct ctacgagcat caccgctttc 780 

gccagggctt cgacttccgc aacatcaaccccgctgtgcc ggcgaggcag ctcgtcttct 840 

tcggctcccc agggacgggg attcatcagc acccgccctt gccaccgccg ccgtcgccac 900 

ctccgcctcc tcaccaactc cacattacgg tgcaccaccc gagccccgta g 951 

< 210 > SEQ ID NO 56 
< 211 > LENGTH : 316 
< 212 > TYPE : PRT 
< 213 > ORGANISM : Oryza sativa 

< 400 > SEQUENCE : 56 

Met Glu Phe Ala Thr Thr Ser Ser Arg Phe Ser Lys Glu Glu Glu Glu 
1 5 10 15 

Glu lu Glu Gly Glu Gin Glu Met Glu Gin Glu Gin Asp Glu Glu Glu 
20 25 30 

Glu Glu Ala Glu Ala Ser Pro Arg Glu Ile Pro Phe Met Thr Ser Ala 
35 40 45 

Ala Ala Ala Ala Thr Ala Ser Ser Ser Ser Pro Thr Ser Val Ser Pro 
50 55 60 

Ser Ala Thr Ala Ser Ala Ala Ala Ser Thr Ser Ala Ser Gly Ser Pro 
65 70 75 80 

Phe Arg Ser Ser Asp Gly Ala Gly Ala Ser Gly Ser Gly Gly Gly Gly 
85 90 95 

Gly Gly Glu Asp Val Glu Val Ile Glu Lys Glu His Met Phe Asp Lys 
100 105 110 

Val Val Thr Pro Ser Asp Val Gly Lys Leu Asn Arg Leu Val Ile Pro 
115 120 125 
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Lys Gin His Ala Glu Lys Tyr Phe Pro Leu Asp Ser Ala Ala Asn Glu 
130 135 140 

Lys Gly Leu Leu Leu Ser Phe Glu Asp Arg Thr Gly Lys Leu Trp Arg 
145 150 155 160 

Phe Arg Tyr Ser Tyr Trp Asn Ser Ser Gin Ser Tyr Val Met Thr Lys 
165 170 175 

Gly Trp Ser Arg Phe Val Lys Glu Lys Arg Leu Asp Ala Gly Asp Thr 
180 185 190 

Val Ser Phe Cys Arg Gly Ala Ala Glu Ala Thr Arg Asp Arg Leu Phe 
195 200 205 

Ile Asp Trp Lys Arg Arg Ala Asp Val Arg Asp Pro His Arg Phe Gin 
210 215 220 

Arg Leu Pro Leu Pro Met Thr Ser Pro Tyr Gly Pro Trp Gly Gly Gly 
225 230 235 240 

Ala Gly Ala Ser Ser Cys Arg Pro Arg Arg Pro Pro Arg Ser Thr Ser 
245 250 255 

Ile Thr Ala Phe Ala Arg Ala Ser Thr Ser Ala Thr Ser Thr Pro Leu 
260 265 270 

Cys Arg Arg Gly Ser Ser Ser Ser Ser Ala Pro Gin Gly Arg Gly Phe 
275 280 285 

Ile Ser Thr Arg Pro Cys His Arg Arg Arg Arg His Leu Arg Leu Leu 
290 295 300 

Thr Asn Ser Thr Leu Arg Cys Thr Thr Arg Ala Pro 
305 310 315 

< 210 > SEQ ID NO 57 
< 211 > LENGTH : 936 
< 212 > TYPE : DNA 
< 213 > ORGANISM : Oryza sativa 

< 400 > SEQUENCE : 57 

atggagttca tcacgccaat cgtgaggccg gcatcggcgg cggcgggcgg cggcgaggtg 60 

caggagagtg gtgggaggag cttggcggcg gtggagaagg agcacatgtt cgacaaggtg 120 

gtgacgccga gcgacgtggg gaagctgaac cggctggtga tcccgaagca gcacgcggag 180 

aagtacttcc cgctggacgc ggcgtccaac gagaaggggc tcctgctcag cttcgaggac 240 

cgcacgggga agccatggcg gttccgctac tcctactgga acagcagcca gagctacgtg 300 

atgaccaagg ggtggagccg cttcgtcaag gagaagcgac tcgacgccgg ggacaccgtc 360 

tccttcggcc gcggcgtcgg cgaggccgcg cgcgggaggc tcttcatcga ctggcgccgc 420 

cgccccgacg tcgtcgccgc gctccagccg cccacgcacc gottcgccca ccacctccct 480 

tcctccatcc ccttcgctcc ctgggcgcac caccacggac acggagccgc cgccgccgcc 540 

gccgccgccg ccggcgccag gtttctcctg cctccctcct cgactcccat ctacgaccac 600 

caccgccgac acgcccacgc cgtcgggtac gacgcgtacg ccgcggccac cagcaggcag 660 

gtgctgttct accggccgtt gccgccgcag cagcagcatc atcccgcggt ggtgctggag 720 

tcggtgccgg tgcgcatgac ggcggggcac gcggagccgc cgtcggctcc gtcgaagcga 780 

gttcggctgt tcggggtg cctcgad gcg ttccg aac ??? gccgg 840 

gtcgggaaga cggcgccgcc gccgctgcca tcgccgccgt catcatcgtc atcttcctcc 900 

gggaaagcga ggtgctcctt gaaccttgac ttgtga 936 
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< 210 > SEQ ID NO 58 
< 211 > LENGTH : 311 
< 212 > TYPE : PRT 
< 213 > ORGANISM : Oryza sativa 

< 400 > SEQUENCE : 58 

Met Glu Phe Ile Thr Pro Ile Val Arg Pro Ala Ser Ala Ala Ala Gly 
1 5 10 15 

Gly Gly Glu Val Gin Glu Ser Gly Gly Arg Ser Leu Ala Ala Val Glu 
20 25 30 

Lys Glu His Met Phe Asp Lys Val Val Thr Pro Ser Asp Val Gly Lys 
35 40 45 

Leu Asn Arg Leu Val Ile Pro Lys Gin His Ala Glu Lys Tyr Phe Pro 
50 55 60 

Leu Asp Ala Ala Ser Asn Glu Lys Gly Leu Leu Leu Ser Phe Glu Asp 
65 70 75 80 

Arg Thr Gly Lys Pro Trp Arg Phe Arg Tyr Ser Tyr Trp Asn Ser Ser 
85 90 95 

Gin Ser Tyr Val Met Thr Lys Gly Trp Ser Arg Phe Val Lys Glu Lys 
100 105 110 

Arg Leu Asp Ala Gly Asp Thr Val Ser Phe Gly Arg Gly Val Gly Glu 
115 120 125 

Ala Ala Arg Gly Arg Leu Phe Ile Asp Trp Arg Arg Arg Pro Asp Val 
130 135 140 

Val Ala Ala Leu Gin Pro Pro Thr His Arg Phe Ala His His Leu Pro 
145 150 155 160 

Ser Ser Ile Pro Phe Ala Pro Trp Ala His His His Gly His Gly Ala 
165 170 175 

Ala Ala Ala Ala Ala Ala Ala Ala Gly Ala Arg Phe Leu Leu Pro Pro 
180 185 190 

Ser Ser Thr Pro Ile Tyr Asp His His Arg Arg His Ala His Ala Val 
195 200 205 

Gly Tyr Asp Ala Tyr Ala Ala Ala Thr Ser Arg Gin Val Leu Phe Tyr 
210 215 220 

Arg Pro Leu Pro Pro Gin Gin Gln His His Pro Ala Val Val Leu Glu 
225 230 235 240 

Ser Val Pro Val Arg Met Thr Ala Gly His Ala Glu Pro Pro Ser Ala 
245 250 255 

Pro Ser Lys Arg Val Arg Leu Phe Gly Val Asn Leu Asp Cys Ala Asn 
260 265 270 

Ser Glu in Asp His Ala Gly Val Val Gly Lys Thr Ala Pro Pro Pro 
275 280 285 

Leu Pro Ser Pro Pro Ser Ser Ser Ser Ser Ser Ser Gly Lys Ala Arg 
290 295 300 

Cys Ser Leu Asn Leu Asp Leu 
305 310 

< 210 > SEQ ID NO 59 
< 211 > LENGTH : 1182 
< 212 > TYPE : DNA 
< 213 > ORGANISM : Oryza sativa 

< 400 > SEQUENCE : 59 
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atggacagct ccagctgcct ggtggatgat accaacagcg goggctcgtc cacggacaag 60 

ctgagggcgt tggccgccgc ggcggcggag acggcgccgc tggagcgcat ggggagcggg 120 

gcgagcgcgg tggtggacgc ggccgagcct ggcgcggagg cggactccgg gtccggggga 180 

cgtgtgtgcg goggcggcgg cggcggtgcc ggcggtgcgg gagggaagct gccgtcgtcc 240 

aagttcaagg gcgtcgtgcc gcagcccaac gggaggtggg gcgcgcagat ctacgagcgg 300 

caccagcggg tgtggctcgg cacgttcgcc ggggaggacg acgccgcgcgcgcctacgac 360 

gtcgccgcgc agcgcttccg cggccgcgac gccgtcacca acttccgccc gctcgccgag 420 

gccgacccgg acgccgccgc cgagcttcgc ttcctcgcca cgcgctccaa ggccgaggtc 480 

gtcgacatgc tccgcaagca cacctacttc gacgagctcg cgcagagcaa gcgcaccttc 540 

gccgcctcca cgccgtcggc cgcgaccacc accgcctccc tctccaacgg ccacctctcg 600 

tcgccccgct cccccttcgc gcccgccgcg gcgcgcgacc acctgttega caagacggtc 660 

accccgagcg acgtgggcaa gctgaacagg ctcgtcatac cgaagcagca cgccgagaag 720 

cacttcccgc tacagctccc gtccgccggc ggcgagagca agggtgtcct cctcaacttc 780 

gaggacgccg ccggcaaggt gtggcggttc cggtactcgt actggaacag cagccagagc 840 

tacgtgctaa ccaagggctg gagccgcttc gtcaaggaga agggtctcca cgccggcgac 900 

gtcgtcggct tctaccgctc cgccgccagt gccggcgacg acggcaagct cttcatcgac 960 

tgcaagttag tacggtcgac cggcgccgcc ctcgcgtcgc ccgctgatca gccagcgccg 1020 

tcgccggtga aggccgtcag gctcttcggc gtggacctgc tcacggcgcc ggcgccggtc 1080 

gaacagatgg ccgggtgcaa gagagccagg gacttggcgg cgacgacgcctccacaagcg 1140 

gcggcgttca agaagcaatg catagagctg gcactagtat ag 1182 

< 210 > SEQ ID NO 60 
< 211 > LENGTH : 393 
< 212 > TYPE : PRT 
< 213 > ORGANISM : Oryza sativa 

< 400 > SEQUENCE : 60 

Met Asp Ser Ser Ser Cys Leu Val Asp Asp Thr Asn Ser Gly Gly Ser 
1 5 10 15 

Ser Thr Asp Lys Leu Arg Ala Leu Ala Ala Ala Ala Ala Glu Thr Ala 
20 25 30 

Pro Leu Glu Arg Met Gly Ser Gly Ala Ser Ala Val Val Asp Ala Ala 
35 40 45 

Glu Pro Gly Ala Glu Ala Asp Ser Gly Ser Gly Gly Arg Val Cys Gly 
50 55 60 

Gly Gly Gly Gly Gly Ala Gly Gly Ala Gly Gly Lys Leu Pro Ser Ser 
80 65 70 75 

Lys Phe Lys Gly Val Val Pro Gin Pro Asn Gly Arg Trp Gly Ala Gin 
85 90 95 

Ile Tyr Glu Arg His Gin Arg Val Trp Leu Gly Thr Phe Ala Gly Glu 
100 105 110 

Asp Asp Ala Ala Arg Ala Tyr Asp Val Ala Ala Gin Arg Phe Arg Gly 
115 120 125 

Arg Asp Ala Val Thr Asn Phe Arg Pro Leu Ala Glu Ala Asp Pro Asp 
130 135 140 
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Ala Ala Ala Glu Leu Arg Phe Leu Ala Thr Arg Ser Lys Ala Glu Val 
145 150 155 160 

Val Asp Met Leu Arg Lys His Thr Tyr Phe Asp Glu Leu Ala Gin Ser 
165 170 175 

Lys Arg Thr Phe Ala Ala Ser Thr Pro Ser Ala Ala Thr Thr Thr Ala 
180 185 190 

Ser Leu Ser Asn Gly His Leu Ser Ser Pro Arg Ser Pro Phe Ala Pro 
195 200 205 

Ala Ala Ala Arg Asp His Leu Phe Asp Lys Thr Val Thr Pro Ser Asp 
210 215 220 

Val Gly Lys Leu Asn Arg Leu Val Ile Pro Lys Gin His Ala Glu Lys 
225 230 235 240 

His Phe Pro Leu Gin Leu Pro Ser Ala Gly Gly Glu Ser Lys Gly Val 
245 250 255 

Leu Leu Asn Phe Glu Asp Ala Ala Gly Lys Val Trp Arg Phe Arg Tyr 
260 265 270 

Ser Tyr Trp Asn Ser Ser Gin Ser Tyr Val Leu Thr Lys Gly Trp Ser 
275 280 285 

Arg Phe Val Lys Glu Lys Gly Leu His Ala Gly Asp Val Val Gly Phe 
290 295 300 

Tyr Arg Ser Ala Ala Ser Ala Gly Asp Asp Gly Lys Leu Phe Ile Asp 
305 310 315 320 

Cys Lys Leu Val Arg Ser Thr Gly Ala Ala Leu Ala Ser Pro Ala Asp 
325 330 335 

Gin Pro Ala Pro Ser Pro Val Lys Ala Val Arg Leu Phe Gly Val Asp 
340 345 350 

Leu Leu Thr Ala Pro Ala Pro Val Glu Gln Met Ala Gly Cys Lys Arg 
355 360 365 

Ala Arg Asp Leu Ala Ala Thr Thr Pro Pro Gin Ala Ala Ala Phe Lys 
370 375 380 

Lys Gln Cys Ile Glu Leu Ala Leu Val 
385 390 

< 210 > SEQ ID NO 61 
< 211 > LENGTH : 939 
< 212 > TYPE : DNA 
< 213 > ORGANISM : Oryza sativa 

< 400 > SEQUENCE : 61 

atggagttca ccccaatttc gccgccgacg agggtcgccg gcggtgagga ggattccgag 60 

aggggggcgg cggcgtgggc ggtggtggag aaggagcaca tgtttgagaa ggtcgtgacg 120 

ccgagcgacg tggggaagct gaaccgattg gtcatcccca agcagcacgc cgagaggtac 180 

ttcccgctcg acgccgcggc gggcgccggc ggcggcggtg gtggcggcgg tggcggcggc 240 

ggggggaagg ggctggtgct gagcttcgag gacaggacgg ggaaggcgtg gaggttccgg 300 

tactcgtact ggaacagcag ccagagctac gtgatgacca aagggtggag ccgcttcgtc 360 

aaggagaagc gcctcggcgc cggcgacacc gtgtcgttcg gccgcggcct cggcgacgcc 420 

gcccgcggcc gcctcttcat cgacttccgc cgccgccgcc aggacgccgg cagcttcatg 480 

ttcccgccga cggcggcgcc gccgtcgcac tcgcaccacc atcatcagcg acaccacccg 540 

ccgctcccgt ccgtgcccct ttgcccgtgg cgagactaca ccaccgccta tggcggcggc 600 
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tacggctacg gctacggcgg cggctccacc ccggcgtcca gccgccacgt gctgttcctc 660 

cggccgcagg tgccggccgc tgtggtgctc aagtcggtgc cggtgcacgt cgcggccacc 720 

tcggcggtgc aggaggcggc gacgacgaca aggccgaagc gtgtccggct gttcggggtg 780 

aacctcgact gcccggcggc catggacgac gacgacgaca tcgccggagc ggcgagccgg 840 

acggcagcgt cgtctctcct gcagctcccc tcgccgtcgt cctcgacgtc gtcgtcgacg 900 

gcggggaaga agatgtgctc cttggatott gggttgtga 939 

< 210 > SEQ ID NO 62 
< 211 > LENGTH : 312 
< 212 > TYPE : PRT 
< 213 > ORGANISM : Oryza sativa 

< 400 > SEQUENCE : 62 

Met Glu Phe Thr Pro Ile Ser Pro Pro Thr Arg Val Ala Gly Gly Glu 
1 5 10 15 

Glu Asp Ser Glu Arg Gly Ala Ala Ala Trp Ala Val Val Glu Lys Glu 
20 25 30 

His Met Phe Glu Lys Val Val Thr Pro Ser Asp Val Gly Lys Leu Asn 
35 40 45 

Arg Leu Val Ile Pro Lys Gin His Ala Glu Arg Tyr Phe Pro Leu Asp 
50 55 60 

Ala Ala Ala Gly Ala Gly Gly Gly Gly Gly Gly Gly Gly Gly Gly Gly 
65 70 75 80 

Gly Gly Lys Gly Leu Val Leu Ser Phe Glu Asp Arg Thr Gly Lys Ala 
85 90 95 

Trp Arg Phe Arg Tyr Ser Tyr Trp Asn Ser Ser Gin Ser Tyr Val Met 
100 105 110 

Thr Lys Gly Trp Ser Arg Phe Val Lys Glu Lys Arg Leu Gly Ala Gly 
115 120 125 

Asp Thr Val Ser Phe Gly Arg Gly Leu Gly Asp Ala Ala Arg Gly Arg 
130 135 140 

Met Leu Phe Ile Asp Phe Arg Arg Arg Arg Gin Asp Ala Gly Ser Phe 
145 150 155 160 

Phe Pro Pro Thr Ala Ala Pro Pro Ser His Ser His His His His Gin 
165 170 175 

Arg His His Pro Pro Leu Pro Ser Val Pro Leu Cys Pro Trp Arg Asp 
180 185 190 

Tyr Thr Thr Ala Tyr Gly Gly Gly Tyr Gly Tyr Gly Tyr Gly Gly Gly 
195 200 205 

Ser Thr Pro Ala Ser Ser Arg His Val Leu Phe Leu Arg Pro Gln Val 
210 215 220 

Pro Ala Ala Val Val Leu Lys Ser Val Pro Val His Val Ala Ala Thr 
225 230 235 240 

Ser Ala Val Gin Glu Ala Ala Thr Thr Thr Arg Pro Lys Arg Val Arg 
245 250 255 

Leu Phe Gly Val Asn Leu Asp Cys Pro Ala Ala Met Asp Asp Asp Asp 
260 265 270 

Asp Ile Ala Gly Ala Ala Ser Arg Thr Ala Ala Ser Ser Leu Leu Gin 
275 280 285 

Leu Pro Ser Pro Ser Ser Ser Thr Ser Ser Ser Thr Ala Gly Lys Lys 
290 295 300 
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Met Cys Ser Leu Asp Leu Gly Leu 
305 310 

< 210 > SEQ ID NO 63 
< 211 > LENGTH : 337 
< 212 > TYPE : PRT 
< 213 > ORGANISM : Glycine max 

< 400 > SEQUENCE : 63 

Met Ser Ile Asn His Tyr Ser Met Asp Leu Pro Glu Pro Thr Leu Trp 
1 5 10 15 

Trp Pro His Pro His His Gin Gin Gin Gin Leu Thr Leu Met Asp Pro 
20 25 30 

Asp Pro Leu Arg Leu Asn Leu Asn Ser Asp Asp Gly Asn Gly Asn Asp 
35 40 45 

Asn Asp Asn Asp Glu Asn Gin Thr Thr Thr Thr Gly Gly Glu Gln Glu 
50 55 60 

Ile Leu Asp Asp Lys Glu Pro Met Phe Glu Lys Pro Leu Thr Pro Ser 
65 70 75 80 

Asp Val Gly Lys Leu Asn Arg Leu Val Ile Pro Lys Gin His Ala Glu 
85 90 95 

Lys Tyr Phe Pro Leu Ser Gly Asp Ser Gly Gly Ser Glu Cys Lys Gly 
100 105 110 

Leu Leu Leu Ser Phe Glu Asp Glu Ser Gly Lys Cys Trp Arg Phe Arg 
115 120 125 

Tyr Ser Tyr Trp Asn Ser Ser Gin Ser Tyr Val Leu Thr Lys Gly Trp 
130 135 140 

Ser Arg Tyr Val Lys Asp Lys Arg Leu Asp Ala Gly Asp Val Val Leu 
145 150 155 160 

Phe Glu Arg His Arg Val Asp Ala Gin Arg Leu Phe Ile Gly Trp Arg 
165 170 175 

Arg Arg Arg Gin Ser Asp Ala Ala Leu Pro Pro Ala His Val Ser Ser 
180 185 190 

Arg Lys Ser Gly Gly Gly Asp Gly Asn Ser Asn Lys Asn Glu Gly Trp 
195 200 205 

Thr Arg Gly Phe Tyr Ser Ala His His Pro Tyr Pro Thr His His Leu 
210 215 220 

His His His Gin Pro Ser Pro Tyr Gin Gin Gin His Asp Cys Leu His 
225 230 235 240 

Ala Gly Arg Gly Ser Gin Gly Gln Asn Gin Arg Met Arg Pro Val Gly 
245 250 255 

Asn Asn Ser Ser Ser Ser Ser Ser Ser Ser Arg Val Leu Arg Leu Phe 
260 265 270 

Gly Val Asp Met Glu Cys Gin Pro Glu His Asp Asp Ser Gly Pro Ser 
275 280 285 

Thr Pro Gln Cys Ser Tyr Asn Ser Asn Asn Met Leu Pro Ser Thr Gln 
290 295 300 

Gly Thr Asp His Ser His His Asn Phe Tyr Gin Gin Gin Pro Ser Asn 
305 310 315 320 

Ser Asn Pro Ser Pro His His Met Met Val His His Gin Pro Tyr Tyr 
325 330 335 

Tyr 
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< 210 > SEQ ID NO 64 
< 211 > LENGTH : 1014 
< 212 > TYPE : DNA 
< 213 > ORGANISM : Glycine max 

< 400 > SEQUENCE : 64 

atgtccataa accactactc catggacctt cccgaaccga cactctggtg gccacaccca 60 
caccaccaac aacaacaact aaccttaatg gatcctgacc ctctccgtct caacctcaat 120 

agcgacgatg gcaatggcaa tgacaacgac aacgacgaaa atcaaacaac cacaacagga 180 

ggagaacaag aaatattaga cgataaagaa ccgatgttcg agaagccctt aaccccgagc 240 

gacgtgggga agctgaaccg tctcgtaatc ccgaagcagc acgcggagaa gtacttccca 300 

ctgagtggtg actcgggcgg gagcgagtgc aaggggctgt tactgagttt cgaggacgag 360 

tcggggaagt gttggcgctt ccgctactcg tactggaaca gcagccagag ctacgtgctc 420 

accaaagggt ggagccgcta cgtcaaggac aagcgccttg acgcgggcga cgtcgttttg 480 

ttcgagcgtc accgcgtcga cgcgcagcgc ctcttcatcg ggtggaggcg caggcggcag 540 

agcgatgccg ccttgccgcc tgcgcacgtt agcagtagga agagtggtgg tggtgatggg 600 

aatagtaata agaatgaggg gtggaccaga gggttctatt ctgcgcatca tccttatcct 660 

acgcatcatc ttcatcatca tcagccctcg ccataccaac aacaacatga ctgtcttcat 720 

gcaggtagag ggtcccaagg t?agaaccaa aggatgagac cagtgggaaa caacagttct 780 

agctctagtt cgagttcaag ggtacttagg ctgttcgggg togacatgga atgccaaccc 840 

gaacatgatg attctggtcc ctccacaccc caatgctcct acaatagtaa caacatgttg 900 

ccatcaacac agggcacaga tcattcccat cacaatttct accaacagca accttctaat 960 

tccaatcctt cccctcatca catgatggta catcaccaac catactacta ctag 1014 

< 210 > SEQ ID NO 65 
< 211 > LENGTH : 344 
< 212 > TYPE : PRT 
< 213 > ORGANISM : Glycine max 

< 400 > SEQUENCE : 65 

Met Ser Thr Asn His Tyr Thr Met Asp Leu Pro Glu Pro Thr Leu Trp 
1 5 10 15 

Trp Pro His Pro His Gin Gin Gin Leu Thr Leu Ile Asp Pro Asp Pro 
20 25 30 

Leu Pro Leu Asn Leu Asn Asn Asp Asp Asn Asp Asn Gly Asp Asp Asn 
35 40 45 

Asp Asn Asp Glu Asn Gin Thr Val Thr Thr Thr Thr Thr Gly Gly Glu 
50 60 55 

Glu Glu Ile Ile Asn Asn Lys Glu Pro Met Phe Glu Lys Pro Leu Thr 
65 70 75 80 

Pro Ser Asp Val Gly Lys Leu Asn Arg Leu Val Ile Pro Lys Gln His 
85 90 95 

Ala Glu Lys Tyr Phe Pro Leu Ser Gly Gly Asp Ser Gly Ser Ser Glu 
100 105 110 

Cys Lys Gly Leu Leu Leu Ser Phe Glu Asp Glu Ser Gly Lys Cys Trp 
115 120 125 

Arg Phe Arg Tyr Ser Tyr Trp Asn Ser Ser Gin Ser Tyr Val Leu Thr 
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130 135 140 

Lys Gly Trp Ser Arg Tyr Val Lys Asp Lys Arg Leu Asp Ala Gly Asp 
145 150 155 160 

Val Val Leu Phe Gin Arg His Arg Ala Asp Ala Gin Arg Leu Phe Ile 
165 170 175 

Gly Trp Arg Arg Arg Arg Gln Ser Asp Ala Leu Pro Pro Pro Ala His 
180 185 190 

Val Ser Ser Arg Lys Ser Gly Gly Asp Gly Asn Ser Ser Lys Asn Glu 
195 200 205 

Gly Asp Val Gly Val Gly Trp Thr Arg Gly Phe Tyr Pro Ala His His 
210 215 220 

Pro Tyr Pro Thr His His His His Pro Ser Pro Tyr His His Gin Gin 
225 230 235 240 

Asp Asp Ser Leu His Ala Val Arg Gly Ser Gin Gly Gin Asn Gln Arg 
245 250 255 

Thr Arg Pro Val Gly Asn Ser Ser Ser Ser Ser Ser Ser Ser Ser Arg 
260 265 270 

Val Leu Arg Leu Phe Gly Val Asn Met Glu Cys Gin Pro Glu His Asp 
275 280 285 

Asp Ser Gly Pro Ser Thr Pro Gin Cys Ser Tyr Asn Thr Asn Asn Ile 
290 295 300 

Leu Pro Ser Thr in Gly Thr Asp Ile His Ser His Leu Asn Phe Tyr 
305 310 315 320 

Gin Gin Gin Gin Thr Ser Asn Ser Lys Pro Pro Pro His His Met Met 
325 330 335 

Ile Arg His Gin Pro Tyr Tyr Tyr 
340 

< 210 > SEQ ID NO 66 
< 211 > LENGTH : 1035 
< 212 > TYPE : DNA 
< 213 > ORGANISM : Glycine max 

< 400 > SEQUENCE : 66 

atgtcgacaa accactacac catggacctt cccgaaccaa cactctggtg gccacaccca 60 

caccaacaac aactaacctt aatagatcca gaccctctcc ctctgaacct caacaacgac 120 

gacaacgaca atggcgacga caacgacaac gacgaaaacc aaacagttac aacaaccaca 180 

acaggaggag aagaagaaat aataaacaat aaagaaccga tgttcgagaa gccgctaacc 240 

ccgagcgacg tggggaagct gaaccgcctc gtaatcccga agcagcacgc tgagaagtac 300 

tttccactga gtggtggtga ctcgggcagt agcgagtgca aggggctgtt actgagtttc 360 

gaggacgagt cggggaagtg ctggcgcttc cgctactcgt actggaacag cagccagagc 420 

tacgtgctca ccaaagggtg gagccgttac gtgaaggaca agcgcctcga tgcgggagat 480 

gtcgttttat tccagcgcca ccgcgccgac gcgcagcgcc tcttcatcgg ctggaggcgc 540 

aggcggcaga gcgacgccct gccgccgcct gcgcacgtta gcagcaggaa gagtggtggt 600 

gatgggaata gtagtaagaa tgagggtgat gtgggcgtgg gctggaccag agggttctat 660 

cctgcgcatc atccttatcc tacgcatcat catcatccct cgccat cca tcaccaacaa 720 

gatgactctc ttcatgcagt tagagggtcc caaggtcaga accaaaggac gagaccagtg 780 

ggaaacagca gttctagttc gagttegagt tcaagggtac ttaggctatt cggggtcaac 840 



US 2020/0354735 A1 Nov. 12. 2020 
65 

- continued 

atggaatgcc aacccgaaca tgatgattct ggaccctcca caccccaatg ctcctacaat 900 

actaacaaca tattgccatc cacacagggc acagatattc attcccatct caatttctac 960 

caacaacaac aaacttctaa ttccaagcct ccccctcatc acatgatgat acgtcaccaa 1020 

ccatactact actag 1035 

< 210 > SEQ ID NO 67 
< 211 > LENGTH : 288 
< 212 > TYPE : PRT 
< 213 > ORGANISM : Glycine max 

< 400 > SEQUENCE : 67 

Met Ser Ser Ile Asn His Tyr Ser Pro Glu Thr Thr Leu Tyr Trp Thr 
1 5 10 15 

Asn Asp Gin Gin Gin Gln Ala Ala Met Trp Leu Ser Asn Ser His Thr 
20 25 30 

Pro Arg Phe Asn Leu Asn Asp Glu Glu Glu Glu Glu Glu Asp Asp Val 
35 40 45 

Ile Val Ser Asp Lys Ala Thr Asn Asn Leu Thr Gln Glu lu Glu Lys 
50 55 60 

Val Ala Met Phe Glu Lys Pro Leu Thr Pro Ser Asp Val Gly Lys Leu 
65 70 75 80 

Asn Arg Leu Val Ile Pro Lys Gln His Ala Glu Lys His Phe Pro Leu 
85 90 95 

Asp Ser Ser Ala Ala Lys Gly Leu Leu Leu Ser Phe Glu Asp Glu Ser 
100 105 110 

Gly Lys Cys Trp Arg Phe Arg Tyr Ser Tyr Trp Asn Ser Ser Gin Ser 
115 120 125 

Tyr Val Leu Thr Lys Gly Trp Ser Arg Tyr Val Lys Asp Lys Arg Leu 
130 135 140 

His Ala Gly Asp Val Val Leu Phe His Arg His Arg Ser Leu Pro Gin 
145 150 155 160 

Arg Phe Phe Ile Ser Cys Ser Arg Arg Gin Pro Asn Pro Val Pro Ala 
165 170 175 

His Val Ser Thr Thr Arg Ser Ser Ala Ser Phe Tyr Ser Ala His Pro 
180 185 190 

Pro Tyr Pro Ala His His Phe Pro Phe Pro Tyr Gin Pro His Ser Leu 
195 200 205 

His Ala Pro Gly Gly Gly Ser Gin Gly Gin Asn Glu Thr Thr Pro Gly 
210 215 220 

Gly Asn Ser Ser Ser Ser Gly Ser Gly Arg Val Leu Arg Leu Phe Gly 
225 230 235 240 

Val Asn Met Glu Cys Gin Pro Asp Asn His Asn Asp Ser Gin Asn Ser 
245 250 255 

Thr Pro Glu Cys Ser Tyr Thr His Leu Tyr His His Gin Thr Ser Ser 
260 265 270 

Tyr Ser Ser Ser Ser Asn Pro His His His Met Val Pro Gin Gin Pro 
275 280 285 

< 210 > SEQ ID NO 68 
< 211 > LENGTH : 867 
< 212 > TYPE : DNA 
< 213 > ORGANISM : Glycine max 
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< 400 > SEQUENCE : 68 

atgtcatcga taaaccacta ttcaccggaa acaacactat actggaccaa cgaccaacag 60 

caacaagccg ccatgtggct gagtaattcc cacaccccgc gtttcaatct gaacgacgag 120 

gaggaggagg aggaagacga cgttatcgtt tcggacaagg ctactaataa cttgacgcaa 180 

gaggaggaga aggtagccat gttcgagaag ccgttgacgc cgagcgacgt cgggaagctg 240 

aaccggctcg tgattccgaa acagcacgcg gagaagcact tccctctcga ctcgtcggcg 300 

gcgaaggggc tgttgctgag tttcgaggac gagtccggga agtgttggcg cttccgttac 360 

tcttattgga acagtagcca gagttacgtt ttgaccaaag gatggagccg ttacgtcaaa 420 

gacaaacgcctccacgctgg cgacgtcgtt ttgttccaca gacaccgctc cctccctcaa 480 

cgcttcttca tctcctgcag ccgccgccaa cccaacccgg tccccgctca cgttagcacc 540 

accagatcct ccgcttcctt ctactctgcg cacccacctt atcctgcgca ccacttcccc 600 

ttcccatacc aacctcactc tcttcatgca ccaggtggag ggtcccaagg acagaacgaa 660 

acgacaccgg gagggaacag tagttcaagt ggcagtggca gggtgctgag gctctttggt 720 

gtgaacatgg aatgccaacc tgataatcat aatgattccc agaactccac accagaatgc 780 

tcctacacoc acttatacca ccatcaaacc tcttcttatt cttcttcttc aaaccctcac 840 

catcacatgg tacctcaaca accataa 867 

< 210 > SEQ ID NO 69 
< 211 > LENGTH : 420 
< 212 > TYPE : PRT 
< 213 > ORGANISM : Glycine max 

< 400 > SEQUENCE : 69 

Met Glu Leu Met Gin Gin Val Lys Gly Asn Tyr Ser Asp Ser Arg Glu 
5 10 15 1 

Glu Glu Glu Glu Glu Glu Ala Ala Ala Ile Thr Arg Glu Ser Glu Ser 
20 25 30 

Ser Arg Leu 
35 

Gin Gin Asp Thr Ala Ser Asn Phe Gly Lys Lys Leu 
40 45 

Asp Leu Met Asp Leu Ser Leu Gly Ser Ser Lys Glu Glu Glu Glu Glu 
50 55 60 

Gly Asn Leu Gin Gin Gly Gly Gly Gly Val Val His His Ala His Gin 
65 70 75 80 

Val Val Glu Lys Glu His Met Phe Glu Lys Val Ala Thr Pro Ser Asp 
85 90 95 

Val Gly Lys Leu Asn Arg Leu Val Ile Pro Lys Gin His Ala Glu Lys 
100 105 110 

Tyr Phe Pro Leu Asp Ser Ser Thr Asn Glu Lys Gly Leu Leu Leu Asn 
115 120 125 

Phe Glu Asp Arg Asn Gly Lys Val Trp Arg Phe Arg Tyr Ser Tyr Trp 
130 135 140 

Asn Ser Ser Gin Ser Tyr Val Met Thr Lys Gly Trp Ser Arg Phe Val 
145 150 155 160 

Lys Glu Lys Lys Leu Asp Ala Gly Asp Ile Val Ser Phe Gin Arg Gly 
165 170 175 

Leu Gly Asp Leu Tyr Arg His Arg Leu Tyr Ile Asp Trp Lys Arg Arg 
180 185 190 
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Pro Asp His Ala His Ala His Pro Pro His His His Asp Pro Leu Phe 
195 200 205 

Leu Pro Ser Ile Arg Leu Tyr Ser Leu Pro Pro Thr Met Pro Pro Arg 
210 215 220 

Tyr His His Asp His His Phe His His His Leu Asn Tyr Asn Asn Leu 
225 230 235 240 

Phe Thr Phe Gin Gin His Gin Tyr Gin Gin Leu Gly Ala Ala Thr Thr 
245 250 255 

Thr His His Asn Asn Tyr Gly Tyr Gln Asn Ser Gly Ser Gly Ser Leu 
260 265 270 

Tyr Tyr Leu Arg Ser Ser Met Ser Met Gly Gly Gly Asp Gln Asn Leu 
275 280 285 

Gin Gly Arg Gly Ser Asn Ile Val Pro Met Ile Ile Asp Ser Val Pro 
290 295 300 

Val Asn Val Ala His His Asn Asn Asn Arg His Gly Asn Gly Gly Ile 
305 310 315 320 

Thr Ser Gly Gly Thr Asn cys Ser Gly Lys Arg Leu Arg Leu Phe Gly 
325 330 335 

Val Asn Met Glu Cys Ala Ser Ser Ala Glu Asp Ser Lys Glu Leu Ser 
340 345 350 

Ser Gly Ser Ala Ala His Val Thr Thr Ala Ala Ser Ser Ser Ser Leu 
355 360 365 

His His Gln Arg Leu Arg Val Pro Val Pro Val Pro Leu Glu Asp Pro 
370 375 380 

Leu Ser Ser Ser Ala Ala Ala Ala Ala Arg Phe Gly Asp His Lys Gly 
385 390 395 400 

Ala Ser Thr Gly Thr Ser Leu Leu Phe Asp Leu Asp Pro Ser Leu Gin 
405 410 415 

Tyr His Arg His 
420 

< 210 > SEQ ID NO 70 
< 211 > LENGTH : 1263 
< 212 > TYPE : DNA 
< 213 > ORGANISM : Glycine max 

< 400 > SEQUENCE : 70 

atggagttga tgcaacaagt taaaggtaat tattctgata gcagggagga agaggaggaa 60 

gaggaagctg cagcaatcac aagggaatca gaaagcagca ggttacacca acaagataca 120 

gcatccaatt ttggaaagaa gotagacttg atggacttgt cactagggag cagcaaggaa 180 

gaggaagagg aagggaattt gcaacaagga ggaggaggag tggttcatca tgctcaccaa 240 

gtagtggaga aagaacacat gtttgagaaa gtggcgacac cgagcgacgt agggaagctg 300 

aacaggctgg tgataccgaa gcagcacgcg gagaagtact tcccccttga ctcctcaacc 360 

aacgagaagg gtctgctcct gaatttcgag gacaggaatg ggaaggtgtg gcgattcagg 420 

tattcctatt ggaacagcag ccagagctat gtgatgacaa aagggtggag ccgctttgtt 480 

aaggagaaga agctggatgc cggtgacatt gtctccttcc agcgtggcct tggggatttg 540 

tatagacatc ggttgtatat agattggaag agaaggcccg atcatgctca tgctcatcca 600 

cctcatcatc acgatccttt gtttcttccc tctatcagat tgtactctct ccctcccacc 660 
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atgccacctc gctaccacca cgatcatcac tttcaccacc atctcaatta caacaacctc 720 

ttcacttttc agcaacacca gtaccagcag cttggtgctg ccactaccac tcatcacaac 780 

aactatggtt accagaattc gggatctggt tcactctatt acctaaggtc ctctatgtca 840 

atgggtggtg gtgatcaaaa cttgcaaggg agagggagca acattgtccc catgatcatt 900 

gattctgtgc cggttaacgt tgctcatcac aacaacaatc gccatgggaa tgggggcatc 960 

acgagtggtg gtactaattg tagtggaaaa cgactaaggc tatttggggt gaacatggaa 1020 

tgcgcttctt cggcagaaga ttccaaagaa ttgtcctcgg gttcggcagc acacgtgacg 1080 

acagctgctt cttcttcttc tcttcatcat cagcgcttga gggtgccagt gccagtgcca 1140 

cttgaagatc cactttcgtc gtcagcagca gcagcagcaa ggtttgggga tcacaaaggg 1200 

gccagtactg ggacttcgct gctgtttgat ttggatccct ctttgcagta tcatcgccac 1260 

tga 1263 

< 210 > SEQ ID NO 71 
< 211 > LENGTH : 384 
< 212 > TYPE : PRT 
< 213 > ORGANISM : Glycine max 

< 400 > SEQUENCE : 71 

Met Asp Ala Ile Ser Cys Leu Asp Glu Ser Thr Thr Thr Glu Ser Leu 
1 5 10 15 

Ser Ile Ser Gin Ala Lys Pro Ser Ser Thr Ile Met Ser Ser Glu Lys 
20 25 30 

Ala Ser Pro Ser Pro Pro Pro Pro Asn Arg Leu Cys Arg Val Gly Ser 
35 40 45 

Gly Ala Ser Ala Val Val Asp Ser Asp Gly Gly Gly Gly Gly Gly Ser 
60 50 55 

Thr Glu Val Glu Ser Arg Lys Leu Pro Ser Ser Lys Tyr Lys Gly Val 
65 70 75 80 

Val Pro Gln Pro Asn Gly Arg Trp Gly Ser Gin Ile Tyr Glu Lys His 
85 90 95 

Gln Arg Val Trp Leu Gly Thr Phe Asn Glu Glu Asp Glu Ala Ala Arg 
100 105 110 

Ala Tyr Asp Val Ala Val Gin Arg Phe Arg Gly Lys Asp Ala Val Thr 
115 120 125 

Asn Phe Lys Pro Leu Ser Gly Thr Asp Asp Asp Asp Gly Glu Ser Glu 
130 135 140 

Phe Leu Asn Ser His Ser Lys Ser Glu Ile Val Asp Met Leu Arg Lys 
145 150 155 160 

His Thr Tyr Asn Asp Glu Leu Glu Gin Ser Lys Arg Ser Arg Gly Phe 
165 170 175 

Val Arg Arg Arg Gly Ser Ala Ala Gly Ala Gly Asn Gly Asn Ser Ile 
180 185 190 

Ser Gly Ala Cys Val Met Lys Ala Arg Glu Gln Leu Phe Gln Lys Ala 
195 200 205 

Val Thr Pro Ser Asp Val Gly Lys Leu Asn Arg Leu Val Ile Pro Lys 
210 215 220 

Gln His Ala Glu Lys His Phe Pro Leu Gin Ser Ala Ala Asn Gly Val 
225 230 235 240 

Ser Ala Thr Ala Thr Ala Ala Lys Gly Val Leu Leu Asn Phe Glu Asp 
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245 250 255 

Val Gly Gly Lys Val Trp Arg Phe Arg Tyr Ser Tyr Trp Asn Ser Ser 
260 265 270 

Gin Ser Tyr Val Leu Thr Lys Gly Trp Ser Arg Phe Val Lys Glu Lys 
275 280 285 

Asn Leu Lys Ala Gly Asp Thr Val Cys Phe Gln Arg Ser Thr Gly Pro 
290 295 300 

Asp Arg Gln Leu Tyr Ile Asp Trp Lys Thr Arg Asn Val Val Asn Glu 
305 310 315 320 

Val Ala Leu Phe Gly Pro Val Val Glu Pro Ile Gin Met Val Arg Leu 
325 330 335 

Phe Gly Val Asn Ile Leu Lys Leu Pro Gly Ser Asp Ser Ile Ala Asn 
340 345 350 

Asn Asn Asn Ala Ser Gly Cys Cys Asn Gly Lys Arg Arg Glu Met Glu 
355 360 365 

Leu Phe Ser Leu Glu Cys Ser Lys Lys Pro Lys Ile Ile Gly Ala Leu 
370 375 380 

< 210 > SEQ ID NO 72 
< 211 > LENGTH : 1155 
< 212 > TYPE : DNA 
< 213 > ORGANISM : Glycine max 

< 400 > SEQUENCE : 72 

atggatgcaattagttgcct ggatgagagc accaccaccg agtcactctc cataagtcag 60 

gcgaagcctt cttcgacgat tatgtcgtcc gagaaggett ctccttcccc gccgccgccg 120 

aacaggctgt gccgcgtcgg tagcggtgct agcgcagtcg tggattccga cggcggcggc 180 

gggggtggca gcaccgaggt ggagtcgcgg aagctcccct cgtccaagta taagggcgtc 240 

gtgccccagc ccaacggccg ctggggctcg cagatttacg agaagcacca gcgcgtgtgg 300 

ctgggaacgt tcaacgagga agacgaggcg gcgcgtgcgt acgacgtcgc cgtgcagcga 360 

ttccgcggca aggacgccgt cacaaacttc aagccgctct ccggcaccga cgacgacgac 420 

ggggaatcgg agtttctcaa ctcgcattcg aaatccgaga tcgtcgacat gctgcgtaag 480 

catacgtaca atgacgagct ggaacaaagc aagcgcagcc gcggcttcgt acgtcggcgc 540 

ggctccgccg ccggcgccgg aaacggaaac tcaatctccg gcgcgtgtgt tatgaaggcg 600 

cgtgagcagc tattccagaa ggccgttacgccgagcgacg ttgggaaact gaaccgtttg 660 

gtgataccga agcagcacgc ggagaagcac tttcctttac agagcgctgc taacggcgtt 720 

agcgcgacgg cgacggcggc gaagggcgtt ttgttgaact tcgaagacgt tggagggaaa 780 

gtgtggcggt ttcgttactc gtattggaac agtagccaga gttacgtctt gaccaaaggt 840 

tggagccggt tcgttaagga gaagaatctg aaagccggtg acacggtttg ttttcaacgg 900 

tocactggac cggacaggca gctttacatc gattggaaga cgaggaatgt tgttaacgag 960 

gtcgcgttgt tcggaccggt tgtcgaaccg atccagatgg ttcggctctt tggtgttaac 1020 

attttgaaac tacccggttc agattctatc gccaataaca ataatgcaag tgggtgctgc 1080 

aatggcaaga gaagagaaat ggaactcttt tcattagagt gtagcaagaa acctaagatt 1140 

attggtgctt tgtag 1155 

< 210 > SEQ ID NO 73 
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< 211 > LENGTH : 491 
< 212 > TYPE : PRT 
< 213 > ORGANISM : Glycine max 

< 400 > SEQUENCE : 73 

Met Glu Leu Met Gln Glu Val Lys Gly Tyr Ser Asp Gly Arg Glu Glu 
5 10 15 1 

Glu Glu Glu Glu Glu Glu Ala Ala Glu Glu Ile Ile Thr Arg Glu Glu 
20 25 30 

Ser Ser Arg Leu Leu His Gin His Gin Glu Ala Ala Gly Ser Asn Phe 
35 40 45 

Ile Ile Asn Asn Asn His His His His Gin His His His His His Thr 
50 55 60 

Thr Lys Gin Leu Asp Phe Met Asp Leu Ser Leu Gly Ser Ser Lys Asp 
65 70 75 80 

Glu Gly Asn Leu Gin Gly Ser Ser Ser Ser Val Tyr Ala His His His 
85 90 95 

His Ala Ala Ser Ala Ser Ser Ser Ala Asn Gly Asn Asn Asn Asn Ser 
100 105 110 

Ser Ser Ser Asn Leu Gin Gin Gln Gln Gin Gin Pro Ala Glu Lys Glu 
115 120 125 

His Met Phe Asp Lys Val Val Thr Pro Ser Asp Val Gly Lys Leu Asn 
130 135 140 

Arg Leu Val Ile Pro Lys Gin His Ala Glu Lys Tyr Phe Pro Leu Asp 
145 150 155 160 

Ser Ser Ala Asn Glu Lys Gly Leu Leu Leu Asn Phe Glu Asp Arg Asn 
165 170 175 

Gly Lys Leu Trp Arg Phe Arg Tyr Ser Tyr Trp Asn Ser Ser Gin Ser 
180 185 190 

Tyr Val Met Thr Lys Gly Trp Ser Arg Phe Val Lys Glu Lys Lys Leu 
195 200 205 

Asp Ala Gly Asp Met Val Ser Phe Gin Arg Gly Val Gly Glu Leu Tyr 
210 215 220 

Arg His Arg Leu Tyr Ile Asp Trp Trp Arg Arg Pro Asp His His His 
225 230 235 240 

His His His His Gly Pro Asp His Ser Thr Thr Leu Phe Thr Pro Phe 
245 250 255 

Leu Ile Pro Asn Gin Pro His His Leu Met Ser Ile Arg Trp Gly Ala 
260 265 270 

Thr Gly Arg Leu Tyr Ser Leu Pro Ser Pro Thr Pro Pro Arg His His 
275 280 285 

Glu His Leu Asn Tyr Asn Asn Asn Ala Met Tyr His Pro Phe His His 
290 295 300 

His Gly Ala Gly Ser Gly Ile Asn Ala Thr Thr His His Tyr Asn Asn 
305 310 315 320 

Tyr His Glu Met Ser Ser Thr Thr Thr Ser Gly Ser Ala Gly Ser Val 
325 330 335 

Phe Tyr His Arg Ser Thr Pro Pro Ile Ser Met Pro Leu Ala Asp His 
340 345 350 

Gin Thr Leu Asn Thr Arg Gin Gin Gin Gin Gin Gin Gin Gin Gin Glu 
355 360 365 

Gly Ala Gly Asn Val Ser Leu Ser Pro Met Ile Ile Asp Ser Val Pro 
















































































































































































































































































































