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FIG 2:
A ZmCPL3 TATA-Box: CTACATATG
ZmCPL3v3: CTACAGATG
ZmCPL3v4: CAACATATG
ZmCPL3vS: CTACATACC
ZmCPL3v6: TTACATATG
ZmCPL3v7: CTATATATG
ZmCPL3v8: GTGTGCTCTACATATG
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FIG 3:

A ZmCPL3 TATA-Box: CTACATATGCGTCCC
ZmCPL3v9: CTACATATGCGTCCC
ZmCPL3v10: CTACATATG
ZmCPL3v11: CTACATATG
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FIG 4:

A

ZmCPL3 promoter (excerpt):
CTACATATGCGTCCCGTCACCCCTCTCCTCTTCATCCTCTCTTTTCTTICGCCCARA

ZmCPL3v12:
CTACATATGCGTCCCGTCACCCCTCTCCTCTTCATCCTCTCTTTTCTTCGCCCARR
ZmCPL3v13:
CTACATATGCGTCCCGTCACCCCTCTCCTCTTCATCCTCTCTTTTCTTCGCCCAAA
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FIG 5:

Information content
[W
|

A
LITLIAS

1 2 3 4 5 6 7 8 9
Position

0_ e ™ S S ————
1 [} i

1! 2 1 3 | 4 | 5 | e | 7 |1 8 | 9

.15210.02010.972|0.004]0.984|0.604|0.960|0.3840.748
.560/0.004|0.000|0.016]0.000|0.012]0.000|0.0440.068
.080/0.004|0.000]0.000]0.004|0.004|0.016|0.012]0.072
.20810.97210.028|0.98010.012|0.380|0.024|0.560(0.112

Ho QW
O O O O

c | T | 2 | T | A | W | A | W | =a




Patent Application Publication  Oct. 27,2022 Sheet 6 of 16 US 2022/0340919 A1

FIG 5 (continued):
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FIG 7:
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FIG 7 (continued):
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FIG 8:
A
Zm-prom4v1. CTATAAAAG (SEQ ID NO: 39)
Zm-prom4v2: TATA (SEQ ID NO: 40)
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FIG9

Zm-prom4v5: CCTCCCTT (SEQ ID NO: 41)
Zm-prom4ve: CTCTCCTC (SEQ ID NO: 42)
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FIG 10
A
Zm-prom5v1:. GTATTAAAA (SEQ ID NO: 43)
Zm-prom5v2: TATT (SEQ ID NO: 44)
Zm-prom5v3:  AAAA (SEQ ID NO: 45)
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FIG 11

Zm-prom5v6: CCTTCCGCTT (SEQ ID NO: 46)
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FIG 12

Bv-prom2v2: TATTTATAT (SEQ ID NO: 47)
Bv-prom2v3:  TATA (SEQ ID NO: 48)
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FIG 13
A
Bv-prom2v4:
TCTCTCTCTCTCTCTCTCTCTCTCTCTCTCTCTCTCTCTCT (
SEQ ID NO: 49)
Bv-prom2v5: TCTCTCTCTCTCTCTCTCTC (SEQ ID NO: 50)
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PROMOTER REPRESSION

TECHNICAL FIELD

[0001] The present invention relates to novel strategies for
gradually decreasing the expression of genes by modifying
the promoter sequence. The invention defines modifications
in certain promoter elements, which result in a reduced
activity of the promoter. Provided are methods for gradually
decreasing the expression level of a nucleic acid molecule of
interest in a cell, preferably in a plant cell, comprising the
step of introducing at least one modification into a promoter
sequence, wherein the modification disrupts a core promoter
consensus sequence. The modification is either a point
mutation or a targeted deletion of one or more defined
nucleotide(s). Furthermore, the invention also provides
methods for producing a cell or an organism, preferably a
plant cell or a plant, having a decreased expression level of
a nucleic acid molecule of interest. The invention also
relates to a plant cell and an organism obtained by a method
according to the invention.

BACKGROUND OF THE INVENTION

[0002] The expression levels of many genes in an organ-
ism depend on different factors such as developmental
stages or physiologic and environmental conditions. The
expression of one gene can be induced under certain cir-
cumstances and completely shut down if the circumstances
change. The starting point for gene expression, the transcrip-
tion of a gene, is regulated by a range of different mecha-
nisms, which usually involve the promoter region harbour-
ing the transcription start site (T'SS). While some promoters
are active in all circumstances (constitutive promoters),
others are tightly regulated and only respond to certain
stimuli. Transcription factors bind to specific DNA
sequences and activate or repress transcription (trans-acting
factors). Promoter sequences therefore carry a number of
binding sites for trans-acting factors, so called cis-regulatory
elements, but the functions of some sequence stretches
found in promoters are not completely understood yet.

[0003] Being able to modulate the expression of certain
genes in an organism opens up a range of opportunities to
improve biotechnological processes or agricultural yields.
Therefore, new technologies are continuously sought, which
allow to specifically fine-tune the expression levels of a
target gene. Promoters are an obvious target for such
approaches, but up to date, there is still little known about
the possibilities of activating endogenous promoters or
gradually decreasing their activity by minimal modification.

[0004] It is known that increased expression can be
achieved by using strong promoters, e.g. the 35S promoter.
Different translation enhancing elements have been
described to be useful for expressing high levels of protein
in plant cells, as parts of transgenes, or in viral expression
vectors (e.g. the 5' untranslated leader of tobacco mosaic
virus RNA which consists of a 68-base sequence (see Ofoghi
et al., 2005. Comparison of tobacco etch virus and tobacco
mosaic virus enhancers for expression of human calcitonin
gene in transgenic potato plant. In Key Engineering Mate-
rials (Vol. 277, pp. 7-11). Trans Tech Publications.). How-
ever, these elements are relatively large. The same is true for
enhancing promoter elements like the 35S enhancer, or
introns reported to increase expression, e.g. adhl intron
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from Zea mays (Callis et al, 1987. Introns increase gene
expression in cultured maize cells. Genes & development,
1(10), 1183-1200.).

[0005] Crop traits can be improved by increased ectopic
expression of a trait gene. As an example, Sun et al. (Nature
comm., 2017, doi: 10.1038/ncomms14752) reported that
increased expression of maize PLASTOCHRONT1 enhances
biomass and seed yield. They increased expression by a
transgenic approach, using the GA2ox promoter. This trans-
genic approach to increase ectopic expression of a trait gene
has the limitation that planting of transgenic plants has high
regulatory requirements.

[0006] Recently, Zhang et al. found in the genus Malus an
allelic variation of the Iron-Regulated Transported (IRT1)
promoter in which a TATA box insertion has been identified
(Plant Physiology, 2017, Vol. 173, 715-727, doi: 10.1104/pp.
16.01504). Further results suggest that this insertion seems
to be causative for a slight upregulation of the promoter
activity (~1.5 fold). It is also possible that the increased
promoter activity is caused by the increased expression of
the potential TATA-box binding proteins TFIID, which
activates also the IRT1 promoter.

[0007] Insome instances, it may be desirable to reduce the
expression of a gene but a total knockout may be detrimental
or even lethal for the organism under investigation. For
example, the expression of a pleiotropic gene plays a role in
the manifestation of several unrelated traits so that its
knockout may have undesired side effects. Gene knockdown
techniques, which reduce or transiently reduce the expres-
sion of a gene largely rely on RNA interference techniques
affecting gene expression by silencing. Such techniques
usually decrease the expression of a target gene to a large
extent but do not completely shut it down. However, it is
currently not feasible to adjust the expression of a target
gene to a desired level using gene silencing. Moreover, a
stable expression of gene silencing constructs in a cell is
usually achieved by the introduction of transgenes, which is
subject to strong regulations in certain countries and there-
fore often not applicable for commercial purposes.

[0008] It was an object of the present invention to provide
techniques for gradually decreasing the expression level of
a target gene of interest.

[0009] In particular, it was an object of the present inven-
tion to provide means and methods to fine-tune the expres-
sion of a target gene of interest and preferably to be able to
adjust it to a desired level.

[0010] It was also an object of the present invention that
the method should involve minimal genetic modification of
the target cell and in particular not require the introduction
of transgenes in order to avoid regulatory limitations for its
use.

SUMMARY OF THE INVENTION

[0011] In one aspect, the present invention relates to a
method for gradually decreasing the expression level of a
nucleic acid molecule of interest in at least one cell, pref-
erably a plant cell, comprising the following steps:

[0012] (i) introducing at least one modification into a
promoter sequence of the nucleic acid molecule of inter-
est, wherein the modification is at least one, and prefer-
ably exactly one, point mutation and/or a targeted deletion
of one or more defined and consecutive nucleotides,
wherein the modification disrupts at least one core pro-
moter consensus sequence; and
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[0013] (ii) obtaining at least one cell showing a decreased
expression level of a nucleic acid molecule of interest
compared to the expression level of the nucleic acid
molecule of interest under the control of an unmodified
control promoter.

[0014] In one embodiment of the various aspects of the
present invention, in the method described above, the core
promoter consensus sequence is a TATA box motif, a
Y-patch motif, an initiator element, or a downstream pro-
moter element and/or the at least one modification is a point
mutation disrupting a TATA box motif and/or the at least one
modification is a targeted deletion of one or more consecu-
tive nucleotides comprising one or more nucleotides form-
ing or being part of a TATA box motif in the core promoter
sequence.
[0015] In another embodiment of the various aspects of
the present invention, in the method according to any of the
embodiments described above, the at least one modification
is a targeted deletion of one or more nucleotides comprising
at least one, two, three, four, five, six, seven, eight or nine
consecutive nucleotides forming or being part of a TATA box
motif in the core promoter sequence and/or, the at least one
modification is a targeted deletion of one or more nucleo-
tides comprising at least one, two, three, four, five, six,
seven, eight, nine, ten, eleven, twelve, thirteen, fourteen,
fifteen, twenty, twenty-five, thirty, thirty-five, forty, forty-
five, or at least fifty consecutive nucleotides of a Y-patch in
the core promoter sequence.

[0016] In a further embodiment of the various aspects of

the present invention, in the method according to any of the

embodiments described above, the expression level of the

nucleic acid molecule of interest is decreased by up to 95%,

up to 90%, up to 85%, up to 80%, up to 75%, up to 70%, up

to 65%, up to 60%, up to 55%, up to 50%, up to 45%, up to

40%, up to 35%, up to 30%, up to 25%, up to 20%, up to

15%, up to 10% compared to the expression level of the

nucleic acid molecule of interest under the control of an

unmodified control promoter.

[0017] In one embodiment of the various aspects of the

present invention, in the method according to any of the

embodiments described above,

[0018] (a) the expression level of the nucleic acid mol-
ecule of interest is decreased by 40 to 80%, preferably 40
to 60%, compared to the expression level of the nucleic
acid molecule of interest under the control of an unmodi-
fied control promoter when the at least one modification
is a point mutation affecting the one or the two consecu-
tive nucleotides located at the 5'-end and/or at the 3'-end
of a TATA box motif or wherein the modification is a
targeted deletion of consecutive nucleotides comprising
20 to 60%, preferably 30 to 50% of the nucleotides
forming a Y-patch motif; or

[0019] (b) the expression level of the nucleic acid mol-
ecule of interest is decreased by 50 to 95%, preferably 70
to 95% compared to the expression level of the nucleic
acid molecule of interest under the control of an unmodi-
fied control promoter when the at least one modification
is a point mutation affecting one or two consecutive
nucleotides located at least one nucleotide apart from the
5'-end and/or the 3'-end of a TATA box motif, or wherein
the modification is a targeted deletion of two or more
nucleotides comprising at least two, at least three, at least
four, at least five, at least six or at least seven nucleotides
forming or being part of a TATA box motif, or wherein the
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modification is a targeted deletion of consecutive nucleo-
tides comprising 75 to 95%, preferably 80 to 90% of the
nucleotides forming a Y-patch motif.

[0020] In another embodiment of the various aspects of
the present invention, in the method according to any of the
embodiments described above, the at least one modification
is introduced by mutagenesis or by site-specific modification
techniques using a site-specific nuclease or an active frag-
ment thereof and/or a base editor.

[0021] In a further embodiment of the various aspects of
the present invention, in the method according to any of the
embodiments described above, step (i) includes: introducing
into the cell a site-specific nuclease or an active fragment
thereof, or providing the sequence encoding the same, the
site-specific nuclease inducing a single- or double-strand
break at a predetermined location, preferably wherein the
site-specific nuclease or the active fragment thereof com-
prises a zinc-finger nuclease, a transcription activator-like
effector nuclease, a CRISPR/Cas system, including a
CRISPR/Cas9 system, a CRISPR/Cpfl system, a CRISPR/
C2C2 system a CRISPR/CasX system, a CRISPR/CasY
system, a CRISPR/Cmr system, a CRISPR/MAD7 system,
a CRISPR/CasZ system, an engineered homing endonu-
clease, a recombinase, a transposase and a meganuclease,
and/or any combination, variant, or catalytically active frag-
ment thereof; and optionally when the site-specific nuclease
or the active fragment thereof is a CRISPR nuclease: pro-
viding at least one guide RNA or at least one guide RNA
system, or a nucleic acid encoding the same; and optionally
providing at least one repair template nucleic acid sequence.
[0022] In another aspect, the present invention relates to a
method for producing a cell or an organism, preferably a
plant cell or a plant, having a decreased expression level of
a nucleic acid molecule of interest, comprising the steps:

[0023] (i) providing a cell comprising the nucleic acid
molecule of interest, which is expressed under the
control of a promoter;

[0024] (ii) introducing at least one modification into the
promoter sequence of the nucleic acid molecule of
interest, wherein the modification is at least one, and
preferably exactly one point mutation and/or a targeted
deletion of one or more defined and consecutive
nucleotides, wherein the modification disrupts at least
one core promoter consensus sequence, and

[0025] (iii) obtaining a cell having a decreased expres-
sion level of the nucleic acid molecule of interest
compared to the expression level of the nucleic acid
molecule of interest under the control of an unmodified
control promoter and optionally, culturing the cell to
obtain an organism having a decreased expression level
of a nucleic acid molecule of interest.

[0026] In one embodiment of the method for producing a
cell or an organism described above, the core promoter
consensus sequence is a TATA box motif, a Y-patch motif, an
initiator element, or a downstream promoter element and/or
the at least one modification is a point mutation disrupting
a TATA box motif and/or the at least one modification is a
targeted deletion of one or more consecutive nucleotides
comprising one or more nucleotides forming or being part of
a TATA box motif in the core promoter sequence.

[0027] In another embodiment of the method for produc-
ing a cell or an organism according to any of the embodi-
ments described above, the at least one modification is a
targeted deletion of one or more nucleotides comprising at
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least one, two, three, four, five, six, seven, eight or nine
consecutive nucleotides forming or being part of a TATA box
motif in the core promoter sequence and/or, the at least one
modification is a targeted deletion of one or more nucleo-
tides comprising at least one, two, three, four, five, six,
seven, eight, nine, ten, eleven, twelve, thirteen, fourteen,
fifteen, twenty, twenty-five, thirty, thirty-five, forty, forty-
five, or at least fifty consecutive nucleotides of a Y-patch in
the core promoter sequence.

[0028] In a further embodiment of the method for produc-

ing a cell or an organism according to any of the embodi-

ments described above, the expression level of the nucleic
acid molecule of interest is decreased by up to 95%, up to

90%, up to 85%, up to 80%, up to 75%, up to 70%, up to

65%, up to 60%, up to 55%, up to 50%, up to 45%, up to

40%, up to 35%, up to 30%, up to 25%, up to 20%, up to

15%, up to 10% compared to the expression level of the

nucleic acid molecule of interest under the control of an

unmodified control promoter.

[0029] In one embodiment of the method for producing a

cell or an organism according to any of the embodiments

described above,

[0030] (a) the expression level of the nucleic acid mol-
ecule of interest is decreased by 40 to 80%, preferably 40
to 60%, compared to the expression level of the nucleic
acid molecule of interest under the control of an unmodi-
fied control promoter when the at least one modification
is a point mutation affecting the one or the two consecu-
tive nucleotides located at the 5'-end and/or at the 3'-end
of a TATA box motif or wherein the modification is a
targeted deletion of consecutive nucleotides comprising
20 to 60%, preferably 30 to 50% of the nucleotides
forming a Y-patch motif; or

[0031] (b) the expression level of the nucleic acid mol-
ecule of interest is decreased by 50 to 95%, preferably 75
to 95%, compared to the expression level of the nucleic
acid molecule of interest under the control of an unmodi-
fied control promoter when the at least one modification
is a point mutation affecting one or two consecutive
nucleotides located at least one nucleotide apart from the
5'-end and/or the 3'-end of a TATA box motif, or wherein
the modification is a targeted deletion of two or more
nucleotides comprising at least two, at least three, at least
four, at least five, at least six or at least seven nucleotides
forming or being part of a TATA box motif, or wherein the
modification is a targeted deletion of consecutive nucleo-
tides comprising 75 to 95%, preferably 80 to 90% of the
nucleotides forming a Y-patch motif.

[0032] In another embodiment of the method for produc-

ing a cell or an organism according to any of the embodi-

ments described above, the at least one modification is
introduced in step (ii) by mutagenesis or by site-specific
modification techniques using a site-specific nuclease or an
active fragment thereof and/or a base editor, preferably
wherein step (ii) includes: introducing into the cell a site-
specific nuclease or an active fragment thereof, or providing
the sequence encoding the same, the site-specific nuclease
inducing a single- or double-strand break at a predetermined
location, preferably wherein the site-specific nuclease or the

active fragment thereof comprises a zinc-finger nuclease, a

transcription activator-like effector nuclease, a CRISPR/Cas

system, including a CRISPR/Cas9 system, a CRISPR/Cpf1

system, a CRISPR/C2C2 system a CRISPR/CasX system, a

CRISPR/CasY system, a CRISPR/Cmr system, a CRISPR/
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MAD?7 system, a CRISPR/CasZ system, an engineered
homing endonuclease, a recombinase, a transposase and a
meganuclease, and/or any combination, variant, or catalyti-
cally active fragment thereof; and optionally when the
site-specific nuclease or the active fragment thereof is a
CRISPR nuclease: providing at least one guide RNA or at
least one guide RNA system, or a nucleic acid encoding the
same; and optionally providing at least one repair template
nucleic acid sequence.

[0033] In another aspect, the present invention relates to a
plant cell obtained or obtainable by a method for producing
a cell or an organism according to any of the embodiments
described above.

[0034] In yet another aspect, the present invention relates
to a plant organism or a part thereof obtained or obtainable
by culturing a cell according to the aspect described above.

BRIEF DESCRIPTION OF THE DRAWINGS

[0035] FIG. 1 shows the structure of the 3'-part of the
ZmCPL3 promoter. The sequence is given in SEQ ID NO:
1. The transcription start site (TSS), the TATA-box, the
Y-patch and the translation start site (ATG) are indicated.
[0036] FIG. 2 shows repression of the ZmCPL3 promoter
as consequence of distinct point mutations in the TATA-box.
The sequence of the TATA box motif of the ZmCPL3
promoter is located from position 19 to 27 of SEQ ID NO:
1, the sequence of the ZmCPL3v3 mutant in the 3'-part of
the promoter sequence of SEQ ID NO: 1 is given in SEQ ID
NO: 2, the sequence of the ZmCPL3v4 mutant in the 3'-part
of the promoter sequence of SEQ ID NO: 1 is given in SEQ
ID NO: 3, the sequence of the ZmCPL3v5 mutant in the
3'-part of the promoter sequence of SEQ ID NO: 1 is given
in SEQ ID NO: 4, the sequence of the ZmCPL3v6 mutant in
the 3'-part of the promoter sequence of SEQ ID NO: 1 is
given in SEQ ID NO: 5, the sequence of the ZmCPL3v7
mutant in the 3'-part of the promoter sequence of SEQ ID
NO: 1 is given in SEQ ID NO: 6 and the sequence of the
ZmCPL3v8 mutant (SEQ ID NO: 7) in the 3'-part of the
promoter sequence of SEQ ID NO: 1 is given in SEQ ID
NO: 8. (A) displays the point mutations introduced into the
different variants of the ZmCPL3 promoter in bold and
underlined. (B) shows measurement of promoter activity by
applying corn leaf bombardment as transient test system and
(C) shows measurement of promoter activity by applying
corn callus bombardment as transient test system. The
promoter activity is quantified with respect to the activity of
the unmodified promoter ZmCPL3, which therefore has an
activity of 1.

[0037] FIG. 3 shows repression of the ZmCPL3 promoter
as consequence of small deletions in the TATA-box. The
sequence spanning the ZmCPL3 TATA box motif and a
3'-flanking region is given in SEQ ID NO: 9 (corresponds to
the nucleotide positions 19 to 33 of SEQ ID NO: 1), the
ZmCPL3v9 mutant (SEQ ID NO: 29) corresponds to SEQ
ID NO: 9, wherein the bold and underlined nucleotides have
been deleted (SEQ ID NO: 30 shows ZmCPL3v9 mutant in
the 3'-part of the promoter sequence of SEQ ID NO: 1), the
ZmCPL3v10 mutant given in the 3'-part of the promoter
sequence of SEQ ID NO: 1 (SEQ ID NO: 31) and the
ZmCPL3v1l mutant given in the 3'-part of the promoter
sequence of SEQ ID NO: 1 (SEQ ID NO: 32), both
correspond to the TATA box motif of the ZmCPL3 promoter
as shown in FIG. 2, wherein the respective bold and under-
lined nucleotides have been deleted. (A) displays the small
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deletions done in the different variants of the ZmCPL3
promoter in bold and underlined. (B) shows measurement of
promoter activity by applying corn leaf bombardment as
transient test system and (C) shows measurement of pro-
moter activity by applying corn callus bombardment as
transient test system. The promoter activity is quantified
with respect to the activity of the unmodified promoter
ZmCPL3, which therefore has an activity of 1.

[0038] FIG. 4 shows repression of the ZmCPL3 promoter
as consequence of deletions in the Y-patch. The ZmCPL3
promoter region including the TATA box and the Y-patch is
given in SEQ ID NO: 10 (corresponds to the nucleotide
position 19-74 of SEQ ID NO: 1), the ZmCPL3v12 mutant
(SEQ ID NO: 33) given in the 3'-part of the promoter
sequence of SEQ ID NO: 1 (SEQ ID NO: 34) and the
ZmCPL3v13 mutant (SEQ ID NO: 35) given in the 3'-part
of the promoter sequence of SEQ ID NO: 1 (SEQ ID NO:
36), both correspond to SEQ ID NO: 10, wherein the
respective bold and underlined nucleotides have been
deleted. (A) displays the deletions (SEQ ID NOs: 37 and 38)
done in the different variants of the ZmCPL3 promoter in
bold and underlined. (B) shows measurement of promoter
activity by applying corn leaf bombardment as transient test
system and (C) shows measurement of promoter activity by
applying corn callus bombardment as transient test system.
The promoter activity is quantified with respect to the
activity of the unmodified promoter ZmCPL3, which there-
fore has an activity of 1.

[0039] FIG. 5 shows nucleotide frequencies matrices and
motif logos for TATA box consensus of dicotyledonous
plants (A) and monocotyledonous plants (B) (Shahmuradov
et al. (2003). The consensus sequence for the TATA box
motif is given in SEQ ID NO: 11, wherein W stands for A
or T. PlantProm: a database of plant promoter sequences.
Nucleic acids research, 31(1), 114-117.; http://linux1.soft-
berry.com/berry.phtml/freedownloadhelp/viewers/gmv/
berry.phtml?topic=plantprom&group=data&subg
roup=plantprom).

[0040] FIG. 6 shows the motif logo of a Y-patch (pyrimi-
dine patch) in plant promoters (Kumari S, Ware D (2013)
Genome-Wide Computational Prediction and Analysis of
Core Promoter Elements across Plant Monocots and Dicots.
PLoS ONE §8(10): e79011. doi:10.1371/journal.pone.
0079011, Civan P, Svec M (2009) Genome-wide analysis of
rice (Oryza sativa L. subsp. japonica) TATA box and Y
Patch promoter elements. Genome/National Research Coun-
cil Canada=Genome/Conseil national de recherches Canada
52: 294-297) The consensus sequence for the Y-patch is
given in SEQ ID NO: 12, wherein Y stands for C or T.
[0041] FIG. 7 shows the repressive effect of mutations in
a perfect consensus TATA-box motif (A) on promoter activ-
ity. The sequence of the perfect TATA-box motif is given in
SEQ ID NO: 13, while SEQ ID NOs: 14 to 27 represent the
mutants C1-A to A9-T. (B-D) shows measurement of pro-
moter activity of tree different corn promoters by applying
corn leaf bombardment as transient test system, while (E)
shows measurement of promoter activity of a sugar beet
promoter by applying sugar beet leaf bombardment as
transient test system.

[0042] FIG. 8 shows repression of the Zm-prom4 pro-
moter as consequence of deletions in the TATA-box. (A)
displays the sequences deleted in the respective variants of
the Zm-prom4 promoter. (B) shows measurement of pro-
moter activity by applying corn leaf bombardment as tran-
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sient test system. The promoter activity is quantified with
respect to the activity of the unmodified promoter Zm-
prom4, which therefore has an activity of 1.

[0043] FIG. 9 shows repression of the Zm-prom4 pro-
moter as consequence of deleted Y-patch motifs. (A) dis-
plays the sequences deleted in the respective variants of the
Zm-prom4 promoter. (B) shows measurement of promoter
activity by applying corn leaf bombardment as transient test
system. The promoter activity is quantified with respect to
the activity of the unmodified promoter Zm-prom4, which
therefore has an activity of 1.

[0044] FIG. 10 shows repression of the Zm-prom5 pro-
moter as consequence of deletions in the TATA-box. (A)
displays the sequences deleted in the respective variants of
the Zm-prom5 promoter. (B) shows measurement of pro-
moter activity by applying corn leaf bombardment as tran-
sient test system. The promoter activity is quantified with
respect to the activity of the unmodified promoter Zm-
prom5, which therefore has an activity of 1.

[0045] FIG. 11 shows repression of the Zm-prom5 pro-
moter as consequence of a deleted Y-patch motif. (A)
displays the sequence deleted in the respective variant of the
Zm-promS5 promoter. (B) shows measurement of promoter
activity by applying corn leaf bombardment as transient test
system. The promoter activity is quantified with respect to
the activity of the unmodified promoter Zm-promS5, which
therefore has an activity of 1.

[0046] FIG. 12 shows repression of the Bv-prom2 pro-
moter as consequence of deletions in the TATA-box. (A)
displays the sequences deleted in the respective variants of
the Bv-prom2 promoter. (B) shows measurement of pro-
moter activity by applying corn leaf bombardment as tran-
sient test system. The promoter activity is quantified with
respect to the activity of the unmodified promoter Bv-
prom2, which therefore has an activity of 1.

[0047] FIG. 13 shows repression of the Bv-prom2 pro-
moter as consequence of deleted Y-patch motifs. (A) dis-
plays the sequences deleted in the respective variants of the
Bv-prom2 promoter. (B) shows measurement of promoter
activity by applying corn leaf bombardment as transient test
system. The promoter activity is quantified with respect to
the activity of the unmodified promoter Bv-prom2, which
therefore has an activity of 1.

[0048] Certain sequences as disclosed in the attached
sequence listing, and as described herein, have been added
to the sequence listing by adding three generic “n” nucleo-
tides at the 5' and the 3' end of an DNA sequence repre-

sented. These “n” sequences exclusively serve as generic
placeholders for the core sequence of actual interest.

Definitions

[0049] The term “gene expression” or “expression” as
used herein refers to the conversion of the information,
contained in a gene or nucleic acid molecule, into a “gene
product” or “expression product”. A “gene product” or
“expression product” can be the direct transcriptional prod-
uct of a gene or nucleic acid molecule (e.g., mRNA, tRNA,
rRNA, antisense RNA, ribozyme, structural RNA or any
other type of RNA) or a protein produced by translation of
an mRNA. Gene products or expression products also
include RNAs which are modified, by processes such as
capping, polyadenylation, methylation, and editing, and
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proteins modified by, for example, methylation, acetylation,
phosphorylation, ubiquitination, ADP-ribosylation, myristi-
lation, and glycosylation.

[0050] A “decreased expression level of a nucleic acid
molecule of interest” is observed, when the expression of the
nucleic acid molecule of interest is lower when the promoter
controlling the expression has been modified according to
the present invention than when the nucleic molecule of
interest is expressed under the same conditions under the
control of the unmodified promoter. The expression level
under the control of the unmodified promoter is therefore
considered to be 100% so that the decrease can be given as
a percentage. As a result of the modification, the expression
can be decreased “gradually”, which means that it can be
adjusted to a level, i.e. by up to 95%, up to 90%, up to 85%,
up to 80%, up to 75%, up to 70%, up to 65%, up to 60%, up
to 55%, up to 50%, up to 45%, up to 40%, up to 35%, up to
30%, up to 25%, up to 20%, up to 15%, up to 10%. The term
“gradually” thus implies a stepwise decrease of activity
which is easily quantifiable by one skilled in the art when
comparing the expression level of a control (construct)
having a non-modified promoter (or a promoter (in a con-
struct) with modification level n) to the corresponding
expression level of a (construct with) a modified promoter
(or, in case several rounds of modification are performed: by
comparing the expression level of a promoter construct n
with a promoter construct n+1, wherein promoter construct
n+l comprises one more mutation in comparison to pro-
moter construct n).

[0051] A “decreased expression” or a “decreased expres-
sion level”, however, is not a complete shutdown of gene
expression, i.e. a decrease by 100%, but the gene is still
expressed to at least 1%, at least 2%, at least 3%, at least 4%,
at least 5%, at least 6%, at least 7%, at least 8%, at least 9%
or at least 10% of the expression under the control of the
unmodified promoter.

[0052] A “promoter” or a “promoter sequence” refers to a
DNA sequence capable of controlling and/or regulating
expression of a coding sequence, i.e., a gene or part thereof,
or of a functional RNA, i.e. a RNA which is active without
being translated, for example, a miRNA, a siRNA, an
inverted repeat RNA or a hairpin forming RNA. A promoter
is usually located at the 5' part of a gene. Promoters can have
a broad spectrum of activity, but they can also have tissue or
developmental stage specific activity. For example, they can
be active in cells of roots, seeds and meristematic cells, etc.
A promoter can be active in a constitutive way, or it can be
inducible. The induction can be stimulated by a variety of
environmental conditions and stimuli. Often promoters are
highly regulated. A promoter of the present disclosure may
include an endogenous promoter natively present in a cell,
or an artificial or transgenic promoter, either from another
species, or an artificial or chimeric promoter, i.e. a promoter
that does not naturally occur in nature in this composition
and is composed of different promoter elements. The process
of transcription begins with the RNA polymerase (RNAP)
binding to DNA in the promoter region, which is in the
immediate vicinity of the transcription start site (TSS) at the
position +1. From analysis in Arabidopsis thaliana the most
frequently observed sequence at this position is CA, and TA
was the second. There is a strong preference of a dimer
sequence at the —1/+1 position. It has been clearly shown
that most of the TSS is A or G, and the -1 position is likely
to be C or T. This YR Rule (Y: C or T, R: A or G) applies
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to as many as 77% of the Arabidopsis promoters that is a
much higher frequency than expected random appearance
(25%) (Yamamoto et al. (2007). Identification of plant
promoter constituents by analysis of local distribution of
short sequences. BMC genomics, 8(1), 67.). A typical pro-
moter sequence is thought to comprise some regulatory
sequence motifs positioned at specific sites relative to the
TSS. These cis-regualtory elements are e.g. binding sites for
transacting factors such as transcription factors. The struc-
ture of eukaryotic promoters may be rather complex as they
have several different sequence motifs, such as TATA box,
INR box, BRE, CCAAT-box and GC-box (Bucher P., J. Mol.
Biol. 1990 Apr. 20; 212(4):563-78.) or Y Patch promoter
elements (Yamamoto et al. (2007). Identification of plant
promoter constituents by analysis of local distribution of
short sequences. BMC genomics, 8(1), 67, Civan, P, & Svec,
M. (2009). Genome-wide analysis of rice (Oryza sativa L.
subsp. japonica) TATA box and Y Patch promoter elements.
Genome, 52(3), 294-297.). Promoters can be of varying
length and may span more than a thousand nucleotides.
Finally, promoter architectures and function differ in differ-
ent taxa. In particular, there are huge differences between
eukaryotic and prokaryotic promoters, but also eukaryotic
promoters, e.g., plant promoters and mammalian cell pro-
moters, differ in structure, function and the regulatory net-
work within the cell.

[0053] A “core promoter” or “core promoter sequence”
refers to a part of a promoter, which comprises several
important promoter elements, such as the transcription start
site (TSS), TATA box, Y-patch, initiator element and down-
stream promoter element. A “core promoter consensus
sequence” refers to a sequence of a promoter element, which
is defined by one or more conserved motifs that can be used
to identify the promoter element.

[0054] A “modification” of a (nucleic acid) sequence in
the context of the present invention refers to any change of
a (nucleic acid) sequence that results in at least one differ-
ence in the (nucleic acid) sequence distinguishing it from the
original sequence. In particular, a modification can be
achieved by insertion or addition of one or more nucleotide
(s), or substitution or deletion of one or more nucleotide(s)
of the original sequence or any combination of these.
[0055] A “targeted deletion” refers to a deletion of prede-
termined nucleotides in a sequence. The introduction of a
targeted deletion therefore requires the use of site-specific
techniques, which allow a precise removal of the target
nucleotides, while leaving the flanking nucleotides unaf-
fected. The removed nucleotides are “defined” and “con-
secutive” meaning that a 3'-end and a 5'-end fora sequence
of adjacent nucleotides to be removed has been precisely
predetermined.

[0056] A modification “disrupts™ a core promoter consen-
sus sequence, when it changes the sequence so that it differs
more from a defined consensus sequence. In particular, a
modification disrupts a TATA box motif, when the sequence
is altered with respect to a TATA box consensus sequence as
defined below. On the other hand, a mutation in a TATA box
motif, which alters the sequence so that it is more similar to
the respective consensus sequence, is not a disruption but an
enhancement, which will result in a higher expression level.
It is noted in this context, that a core promoter consensus
sequence before modification according to the invention
does not necessarily need to correspond exactly to the
consensus sequence but it may be already differ in one or



US 2022/0340919 Al

more positions. After a modification, which disrupts the core
promoter consensus sequence, however, the sequence is
even less similar to the consensus sequence. Preferably, a
disruption does not result in the complete removal (deletion)
or inactivation of the promoter element defined by the
consensus sequence but it results in a reduced expression
level of the nucleic acid molecule under the control of the
modified promoter compared to the unmodified promoter.
[0057] An “unmodified control promoter” is a promoter,
which has not been modified according to the invention. In
the method of gradually decreasing the expression level of
a nucleic acid molecule of interest and the method for
producing a cell or an organism having a decreased expres-
sion level of a nucleic acid molecule of interest according to
the invention, the original promoter present before the
introduction of the modification may be used as control
promoter. In order to determine a decrease of expression
level, the nucleic acid molecule of interest is expressed
under the same conditions (environmental conditions, devel-
opmental stage etc.) under the control of the control pro-
moter and under the control of the modified promoter. The
decrease in expression level can then be expressed as a
percentage, wherein the expression level of the nucleic acid
molecule of interest under the control of the unmodified
control promoter corresponds to 100%.

[0058] A “TATA box motif” refers to a sequence found in
many core promoter regions of eukaryotes. The TATA box
motif is usually found within 100 nucleotides upstream of
the transcription start site. In plant promoters, the TATA-box
motif is found about 25 to 40 nt, preferably 31 to 32 nt,
upstream of the transcription start site. The TATA box motif
also represents the binding site for TBP (TATA box binding
protein). “TATA box consensus sequences” for dicotyledon-
ous plants and monocotyledonous plants are defined in FIG.
5 as nucleotide frequencies matrices and motif logos. The
consensus sequence is given in SEQ ID NO: 11. An ideal
TATA box motif is given in SEQ ID NO: 13.

[0059] The nucleotides located at the 5'- or the 3'-end of
the TATA box motif correspond to positions 1 or 9, respec-
tively, of the consensus sequence of SEQ ID NO: 11 and the
nucleotides located at least one nucleotide apart from the 5'-
or the 3'-end of the TATA box motif correspond to positions
2 to 8 of the consensus sequence of SEQ ID NO: 11.
[0060] A “Y-patch promoter element” or “pyrimidine
patch promoter element” or “Y-patch” or “pyrimidine patch”
refers to a sequence found in many promoters of higher
plants. A typical Y-patch is composed of C and T (pyrimi-
dine) (Yamamoto et al. (2007). Identification of plant pro-
moter constituents by analysis of local distribution of short
sequences. BMC genomics, 8(1), 67.). A Y-patch can be
detected by LDSS (local distribution of short sequences)
analysis as well as by a search for consensus sequence from
plant promotors, preferably core promoters, by MEME and
AlignACE  (examplary motif for 4. thaliana:
TTTCTTCTTC (SEQ ID NO: 28) (Molina & Grotewold.
Genome wide analysis of Arabidopsis core promoters. BMC
Genomics. 2005; 6:25.). The Y-patch is usually found within
100 nucleotides upstream of the transcription start site
(postion -1 to =100 relative to TSS), preferably at a position
between -10 to —60 relative to TSS.

[0061] An “initiator element (Inr)” is a core promoter
sequence, which has a similar function as the TATA box and
can also enable transcription initiation in the absence of a
TATA box. It facilitates the binding of transcription factor I1
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D, which is part of the RNA polymerase II preinitiation
complex. The Inr encompasses the TSS and may contain a
dimer motif (C/T A/G).

[0062] A “downstream promoter element (DPE)” is a core
promoter sequence, which also plays a role in transcription
initiation and is located downstream of the TSS. It is
recognized by the transcription factor II D together with the
Inr.

[0063] The “transcription start site” refers to the first
nucleotide of a DNA sequence that is transcribed. This
nucleotide is assigned the position +1 within the promoter.
“Upstream” and “downstream” relate to the 5' to 3' direction
in which RNA transcription takes place. Upstream is toward
the 5' end of the RNA molecule and downstream is toward
the 3' end. On the DNA from which transcription takes place,
upstream is toward the 5' end of the coding strand for the
gene in question and downstream is toward the 3' end.
[0064] The term “one or more” includes “one or two”,
“one, two or three”, “one, two, three or four” and “one, two,
three, four or five”, but has generally the meaning of “at least
one”.

[0065] The terms “plant” or “plant cell” as used herein
refer to a plant organism, a plant organ, differentiated and
undifferentiated plant tissues, plant cells, seeds, and deriva-
tives and progeny thereof. Plant cells include without limi-
tation, for example, cells from seeds, from mature and
immature cells or organs, including embryos, meristematic
tissues, seedlings, callus tissues in different differentiation
states, leaves, flowers, roots, shoots, male or female gameto-
phytes, sporophytes, pollen, pollen tubes and microspores,
protoplasts, macroalgae and microalgae. The cells can have
any degree of ploidity, i.e. they may either be haploid,
diploid, tetraploid, hexaploid or polyploid.

[0066] The term “mutagenesis” refers to a method by
which random mutations are introduced into genomic mate-
rial into one or more cell(s) or organism(s) or into a
population of organisms. This can be achieved by exposing
the cell(s) or organism(s) to mutagens, such as UV radiation
or mutagenic chemicals. Mutagenic chemicals include alky-
lating agents such as N-ethyl-N-nitrosourea. Ethyl methane-
sulfonate (EMS) is also commonly used to generate mutants.
Subsequently, the cells or organisms can be screened and
selected for desired mutations. A well-established method
for mutagenesis is TILLING (targeting induced local lesions
in genomes), which combines a standard mutagenesis e.g.
using EMS, with a sensitive DNA screening-technique to
identify point mutations.

[0067] A “site-specific modification technique” is any
established technique to introduce a targeted modification at
a predetermined location. Such techniques utilize any tools
for site-specific modification, i.e. insertion, addition, substi-
tution or deletion, of nucleic acid sequences known to the
skilled person. Examples are, in particular, “site-specific
effectors” such as nucleases, nickases, recombinases, trans-
posases, base editors or molecular complexes including
these tools. These effectors have the capacity to introduce a
single- or double-strand cleavage into a genomic target site,
or have the capacity to introduce a targeted modification,
including a point mutation, an insertion, or a deletion, into
a genomic target site of interest. A site-specific effector can
act on its own, or in combination with other molecules as
part of a molecular complex. The site-specific effector can
be present as fusion molecule, or as individual molecules
associating by or being associated by at least one of a
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covalent or non-covalent interaction so that the components
of the site-specific effector complex are brought into close
physical proximity. The complex may include a repair
template to make a targeted sequence conversion or replace-
ment at the target site.

[0068] A “repair template (RD” represents a single-
stranded or double-stranded nucleic acid sequence, which
can be provided during any genome editing causing a
double-strand or single-strand DNA break to assist the
targeted repair of said DNA break by providing a RT as
template of known sequence assisting homology-directed
repair.

[0069] A “site-specific nuclease” refers to a nuclease or an
active fragment thereof, which is capable to specifically
recognize and cleave DNA at a certain location. This loca-
tion is herein also referred to as a “predetermined location”.
Such nucleases typically produce a double strand break
(DSB), which is then repaired by nonhomologous end-
joining (NHEJ) or homologous recombination (HR). The
nucleases include zinc-finger nucleases, transcription acti-
vator-like effector nucleases, CRISPR/Cas systems, includ-
ing CRISPR/Cas9 systems, CRISPR/Cpfl systems,
CRISPR/C2C2 systems, CRISPR/CasX systems, CRISPR/
CasY systems, CRISPR/Cmr systems, CRISPR/MAD7 sys-
tems, CRISPR/CasZ systems, engineered homing endonu-
cleases, recombinases, transposases and meganucleases,
and/or any combination, variant, or catalytically active frag-
ment thereof.

[0070] A “CRISPR nuclease”, as used herein, is any
nuclease which has been identified in a naturally occurring
CRISPR system, which has subsequently been isolated from
its natural context, and which preferably has been modified
or combined into a recombinant construct of interest to be
suitable as tool for targeted genome engineering. Any
CRISPR nuclease can be used and optionally reprogrammed
or additionally mutated to be suitable for the various
embodiments according to the present invention as long as
the original wild-type CRISPR nuclease provides for DNA
recognition, i.e., binding properties. Said DNA recognition
can be PAM (protospacer adjacent motif) dependent.
CRISPR nucleases having optimized and engineered PAM
recognition patterns can be used and created for a specific
application. The expansion of the PAM recognition code can
be suitable to target site-specific effector complexes to a
target site of interest, independent of the original PAM
specificity of the wild-type CRISPR-based nuclease. Cpfl
variants can comprise at least one of a S542R, K548V,
N552R, or K607R mutation, preferably mutation S542R/
K607R or S542R/K548V/N552R in AsCpfl from Acidami-
nococcus. Furthermore, modified Cas or Cpfl variants or
any other modified CRISPR effector variants, e.g., Cas9
variants, can be used according to the methods of the present
invention as part of a base editing complex, e.g. BE3,
VQR-BE3, EQR-BE3, VRER-BE3, SaBE3, SaKKH-BE3
(see Kim et al., Nat. Biotech., 2017, doi:10.1038/nbt.3803).
Therefore, according to the present invention, artificially
modified CRISPR nucleases are envisaged, which might
indeed not be any “nucleases” in the sense of double-strand
cleaving enzymes, but which are nickases or nuclease-dead
variants, which still have inherent DNA recognition and thus
binding ability. Suitable Cpfl-based effectors for use in the
methods of the present invention are derived from Lachno-
spiraceae bacterium (LbCpfl, e.g., NCBI Reference
Sequence: WP_051666128.1), or from Francisella tularen-
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sis (FnCpf1, e.g., UniProtKB/Swiss-Prot: AOQ7Q2.1). Vari-
ants of Cpfl are known (cf. Gao et al., BioRxiv, dx.doi.org/
10.1101/091611). Variants of AsCpfl with the mutations
S542R/K607R and S542R/K548V/N552R that can cleave
target sites with TYCV/CCCC and TATV PAMs, respec-
tively, with enhanced activities in vitro and in vivo are thus
envisaged as site-specific effectors according to the present
invention. Genome-wide assessment of off-target activity
indicated that these variants retain a high level of DNA
targeting specificity, which can be further improved by
introducing mutations in non-PAM-interacting domains.
Together, these variants increase the targeting range of
AsCpfl to one cleavage site for every ~8.7 bp in non-
repetitive regions of the human genome, providing a useful
addition to the CRISPR/Cas genome engineering toolbox
(see Gao et al., supra).

[0071] A “Dbase editor” as used herein refers to a protein or
a fragment thereof having the same catalytic activity as the
protein it is derived from, which protein or fragment thereof,
alone or when provided as molecular complex, referred to as
base editing complex herein, has the capacity to mediate a
targeted base modification, i.e., the conversion of a base of
interest resulting in a point mutation of interest. Preferably,
the at least one base editor in the context of the present
invention is temporarily or permanently linked to at least
one site-specific effector, or optionally to a component of at
least one site-specific effector complex. The linkage can be
covalent and/or non-covalent. Base editors, as understood
herein including BEs (base editors mediating C to T con-
version) and ABEs (adenine base editors mediating A to G
conversion), are powerful tools to introduce direct and
programmable mutations of all four transitions to the DNA
without the need for double-stranded cleavage (Komor et al.,
2016, Gaudelli et al., 2017). In general, base editors are
composed of at least a DNA targeting module and a catalytic
domain that deaminates cytidine or adenine. Both BEs and
ABEs are originally developed by David Liu’s lab. There are
three BE versions described in Komor et al., 2016, namely
BE1, BE2 and BE3, with BE3 showing the highest efficiency
of targeted C to T conversion, resulting in up to 37% of
desired C to T conversion in human cells. BE3 is composed
of APOBEC-XTEN-dCas9(A840H)-UGI, where APOBEC1
is a cytidine deaminase, X TEN is 16-residue linker, dCas9
(A840H) is a nickase version of Cas9 that nicks the non-
edited strand and UGI is an Uracil DNA glycosylase inhibi-
tor. In this system, the BE complex is guided to the target
DNA by the sgRNA, where the cytosine is then converted to
uracil by cytosine deamination. The UGI inhibits the func-
tion of cellular uracil DNA glycosylase, which catalyses
removal of uracil from DNA and initiates base-excision
repair (BER). And the nicking of the unedited DNA strand
helps to resolved the U:G mismatch into desired U:A and
T:A products.

[0072] As mentioned above, BEs are efficient in convert-
ing C to T (G to A), but are not capable for Ato G (T to C)
conversion. ABEs are first developed by Gaudelli et al., for
converting A-T to G-C. A transfer RNA adenosine deami-
nase was evolved to operate on DNA, which catalyzes the
deamination of adenosine to yield inosine, which is read and
replicated as G by polymerases. By fusion of the evolved
adenine deaminase and a Cas9 module, ABEs described in
Gaudelli et al., 2017 showed about 50% efficiency in tar-
geted A to G conversion.
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[0073] All four transitions of DNA (A-T to G-C and C-G
to T-A) are possible as long as the base editors can be guided
to the target place. Base editors convert C or A at the
non-targeted strand of the sgRNA.

[0074] Originally developed for working in mammalian
cell systems, both BE and ABEs have been optimized and
applied in plant cell systems. Efficient base editing has been
shown in multiple plant species (Zong et al., 2017, Yan et al.,
2018, Hua et al., 2018). Zong et al., adopted the BE2 and
BE3 (Komor et al., 2016), which are composed of ratA-
POBEC1-Cas9 (catalytically dead for BE2 and nickase for
BE3)-UGI, codon optimized the sequence for cereal plants,
cloned them under the maize Ubiquitin-1 gene promoter and
then applied them in rice, wheat and maize. They reported
that using CRISPR-Cas9 nickase-cytidine deaminase fusion,
the targeted conversion of C to T in both protoplasts and
regenerated rice, wheat and maize plants showed frequen-
cies up to 43.48%. Yan et al., 2018 and Hua et al., 2018 both
reported the adoption of ABE described in Gaudelli et al.,
2017 to generate targeted A-T to G-C mutations in rice
plants. Codon optimization for expression in rice was per-
formed in Yan et al., 2018; whereas Hua et al., used the
mammalian codon-optimized sequences described in Gaud-
elli et al., 2017 in addition with a strong VirD2 nuclear
localization signal fusion to the C terminus of the Cas9
(D10A) nickase from both S. pyogenes and S. aureus. Both
work demonstrated successful application of ABEs that
introduce A to G conversion in rice plants.

[0075] A “variant” as used herein in the context of an
enzyme, for example a CRISPR nuclease, or a base editor,
means an orthologue, homologue and/or paralogue of this
enzyme. Even though, for example, a base editor will carry
additional artificial mutations not occurring in nature. Still,
an orthologue of a given base editor nickase may exist in
nature. Such an orthologue can also be modified by a
mutation to convert the orthologue nuclease into a nickase,
which is meant to describe a variant in the context of a
protein/enzyme as used herein.

DETAILED DESCRIPTION

[0076] The present invention relates to several aspects to
establish a new technology to gradually decrease the expres-
sion level of a nucleic acid molecule of interest. By intro-
ducing certain modifications in the core promoter sequence,
it becomes possible to reduce the expression of the nucleic
acid of interest by a desired amount.

[0077] In a first aspect, a method for gradually decreasing
the expression level of a nucleic acid molecule of interest in
at least one cell, preferably a plant cell, is provided, com-
prising the following steps:

[0078] (i) introducing at least one modification into a
promoter sequence of the nucleic acid molecule of
interest, wherein the modification is at least one, and
preferably exactly one, point mutation and/or a targeted
deletion of one or more defined and consecutive
nucleotides, wherein the modification disrupts at least
one core promoter consensus sequence; and

[0079] (ii)) obtaining at least one cell showing a
decreased expression level of a nucleic acid molecule
of interest compared to the expression level of the
nucleic acid molecule of interest under the control of an
unmodified control promoter.

[0080] A promoter core sequence comprises several core
promoter elements. These core promoter elements play an
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essential role in transcription initiation as the first step of
gene expression. Core promoter elements can be identified
by certain conserved motifs, which define a core promoter
consensus sequence. It has been discovered now that the
actual sequence of the respective motifs in a given promoter
is characteristic for the activity of the promoter and thus for
the expression level of the expression product under its
control. Modification of the sequence of the motifs therefore
impacts the expression levels.

[0081] The promoter controlling the expression of the
nucleic acid molecule of interest before the modification is
introduced in step 1) may contain a motif, which corresponds
to the consensus sequence or it may contain a sequence
which differs in one or more positions from the consensus
sequence. For an increase in promoter activity, resulting in
higher expression levels of the target gene, the sequence of
the motif can be altered in a way that it becomes more
similar to the consensus sequence of the motif. On the other
hand, in order to decrease expression levels, the consensus
sequence is disrupted, meaning that the sequence of the
motif is altered in a way, which (further) decreases its
similarity to the consensus sequence.

[0082] A disruption of a core promoter consensus
sequence can be achieved by a point mutation, which
transforms one nucleotide, which is in accordance with the
consensus sequence at this position, into one, which is not in
agreement with the consensus sequence at this position. A
single point mutation resulting in a decreased expression
level of the target gene is particularly advantageous, because
it represents a minimal modification, which will likely not
fall under regulations restricting the production and use of
genetically modified organisms. Alternatively, one or more
nucleotides of the sequence of a core promoter element can
be deleted and thus altered to no longer contain conserved
nucleotides of the corresponding consensus sequence. This
results in a decrease of promoter activity and thus in lower
expression levels of the target gene.

[0083] The method described above is broadly applicable
to decrease the expression of any nucleic acid molecule of
interest in a cellular context. The application is not limited
to certain promoters or nucleic acid molecules of interest or
combinations of both. The nucleic acid molecule of interest
can be endogenous to the cell or organism that it is expressed
in. In this case the promoter to be modified may be the
promoter that natively controls the expression of this nucleic
acid molecule of interest in the cell or organism but it is also
possible that the endogenous nucleic acid molecule of
interest is under the control of a heterologous promoter,
which does not natively control its expression. Alternatively,
the nucleic acid molecule of interest is exogenous to the cell
or organism that it is expressed in. In this case the promoter
to be modified may also be exogenous to the cell or
organism but it may be the promoter that the nucleic acid
molecule of interest is controlled by in its native cellular
environment. On the other hand, the promoter to be modified
may also be exogenous to the cell or organism in that it is
to be modified and at the same time be heterologous to the
nucleic acid molecule of interest.

[0084] Inone embodiment of the method described above,
the core promoter consensus sequence is a TATA box motif,
a Y-patch motif, an initiator element, or a downstream
promoter element and/or the at least one modification is a
point mutation disrupting a TATA box motif and/or the at
least one modification is a targeted deletion of one or more
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consecutive nucleotides comprising one or more nucleotides
forming or being part of a TATA box motif in the core
promoter sequence.

[0085] A TATA box motif can be found in many promoters
within 100 nucleotides upstream of the transcription start
site. In particular, a TATA box motif is found about 25 to 40
nt, preferably 31 to 32 nt, upstream of the transcription start
site. The TATA box motif also represents the binding site for
TBP (TATA box binding protein) and can therefore be
identified by its interaction with the TBP. The consensus
sequence for the TATA box motif in plants is given in SEQ
ID NO: 11, wherein W stands for A or T. An ideal TATA box
motif is represented by SEQ ID NO: 13. Not every TATA
box motif exactly corresponds to the consensus sequence but
can differ in one or more positions. However, even a
different TATA box motif can still be identified by alignment
and matching.

[0086] A Y-patch motif is commonly found in plant pro-
moters and comprises a number of consecutive C and T
nucleotides. A conserved consensus motif present in
Y-patches is given in SEQ ID NO: 12, wherein Y stands for
C or T. Y-patches may vary in length but they are usually
also found within 100 nucleotides upstream of the transcrip-
tion start site (position -1 to —100 relative to TSS), prefer-
ably at a position between -10 to —60 relative to TSS.
[0087] An initiator element (Inr) is a core promoter
sequence, which has a similar function as the TATA box and
can also enable transcription initiation in the absence of a
TATA box. It facilitates the binding of transcription factor I1
D, which is part of the RNA polymerase II preinitiation
complex. The Inr encompasses the TSS and may contain a
dimer motif (C/T A/G).

[0088] A downstream promoter element (DPE) is a core
promoter sequence, which also plays a role in transcription
initiation and is located downstream of the TSS. It is
recognized by the transcription factor II D together with the
Inr.

[0089] A disruption of a TATA box motif results in a
sequence, which differs more from the consensus sequence
defined above than it did before. A TATA box motif in a
given promoter before the modification in step i) may
correspond to the consensus sequence defined above or it
may already differ from the consensus sequence in one or
more positions. A point mutation disrupting a TATA box
motif is a conversion of a nucleotide, which corresponds to
the nucleotide at the same position in the consensus
sequence, into a nucleotide, which differs from the nucleo-
tide at the same position in the consensus sequence. Alter-
natively, the TATA box motif can be disrupted by deletion of
one or more nucleotides, which form the TATA box motif or
which are a part of the TATA box motif according to the
consensus sequence. As demonstrated in the examples, a
disruption of the TATA box consensus sequence by point
mutation or deletion of nucleotides results in a decreased
expression of the nucleic acid molecule of interest.

[0090] In another embodiment of the method described
above, the at least one modification is a targeted deletion of
one or more nucleotides comprising at least one, two, three,
four, five, six, seven, eight or nine consecutive nucleotides
forming or being part of a TATA box motif in the core
promoter sequence and/or, the at least one modification is a
targeted deletion of one or more nucleotides comprising at
least one, two, three, four, five, six, seven, eight, nine, ten,
eleven, twelve, thirteen, fourteen, fifteen, twenty, twenty-
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five, thirty, thirty-five, forty, forty-five, or at least fifty
consecutive nucleotides of a Y-patch in the core promoter
sequence.

[0091] A targeted deletion may affect one or more nucleo-
tides of a core promoter consensus sequence. The deletion
can affect nucleotides forming the TATA box motif or being
part of the TATA box motif. It has also been demonstrated
in the examples that a deletion of nucleotides being part of
a Y-patch results in a decreased expression of the nucleic
acid molecule of interest. As a Y-patch can vary in length,
the number of nucleotides to be deleted can vary accordingly
and impacts the decrease in expression as explained further
below.

[0092] The present invention allows to adjust the expres-
sion of a target gene of interest to a desired level and avoid
a complete knockout, which may have undesirable side
effects. By selecting a targeted modification of the promoter
sequence, a fine-tuning of the expression level is possible.
[0093] Inone embodiment of the method described above,
the expression level of the nucleic acid molecule of interest
is decreased by up to 95%, up to 90%, up to 85%, up to 80%,
up to 75%, up to 70%, up to 65%, up to 60%, up to 55%, up
to 50%, up to 45%, up to 40%, up to 35%, up to 30%, up to
25%, up to 20%, up to 15%, up to 10% compared to the
expression level of the nucleic acid molecule of interest
under the control of an unmodified control promoter.
[0094] The reduction of expression is given in percentage
of the expression of the nucleic acid molecule under the
control of the unmodified control promoter, in particular the
promoter present before the modification is introduced in
step 1) of the method described above.

[0095] It was found out in the context of the present
invention, that the position at which the modification is
introduced within a certain motive and also the amount of
nucleotides affected by the modification has an impact on
how large the decrease in expression is. In particular, it was
observed that a point mutation affecting one or two nucleo-
tide(s) at the 3'- or the 5'-end of the TATA box motif may
only reduce the expression by about 50%, while point
mutations in a more central region, i.e. at least one nucleo-
tide apart from the 3'- or the 5'-end may result in a much
larger decrease of around 80 or 90%. Deletion of two or
more nucleotides from the TATA box motif results in a
reduction of expression of around 90%. For the Y-patch
motif it was observed that deletions of about half the
nucleotides forming the Y-patch gave a decrease in expres-
sion of around 60 or 70%, while a deletion of most of the
nucleotides forming the Y-patch reduced the expression by
around 90%.

[0096] Inone embodiment of the method described above,
the
[0097] (a) the expression level of the nucleic acid

molecule of interest is decreased by 40 to 80%, pref-
erably 40 to 60%, compared to the expression level of
the nucleic acid molecule of interest under the control
of an unmodified control promoter when the at least
one modification is a point mutation affecting the one
or the two consecutive nucleotides located at the 5"-end
and/or at the 3"-end of a TATA box motif or wherein the
modification is a targeted deletion of consecutive
nucleotides comprising 20 to 60%, preferably 30 to
50% of the nucleotides forming a Y-patch motif; or
[0098] (b) the expression level of the nucleic acid
molecule of interest is decreased by 50 to 95%, pref-
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erably 70 to 95%, compared to the expression level of
the nucleic acid molecule of interest under the control
of an unmodified control promoter when the at least
one modification is a point mutation affecting one or
two consecutive nucleotides located at least one
nucleotide apart from the 5'-end and/or the 3'-end of a
TATA box motif, or wherein the modification is a
targeted deletion of two or more nucleotides compris-
ing at least two, at least three, at least four, at least five,
at least six or at least seven nucleotides forming or
being part of a TATA box motif, or wherein the modi-
fication is a targeted deletion of consecutive nucleo-
tides comprising 75 to 95%, preferably 80 to 90% of
the nucleotides forming a Y-patch motif.

[0099] The amount of decrease of expression when a
certain nucleotide is mutated or deleted in a conserved motif,
in particular the TATA box motif, also depends on the degree
of conservation of that specific position of the motive. As
can be inferred from FIG. 5, certain positions in the TATA
box motif are more conserved than others. If a less con-
served position is mutated in a way that it differs more from
the consensus sequence, the decrease in expression is less
pronounced than when a highly conserved position is
mutated in a way that it differs more from the consensus
sequence.

[0100] As demonstrated in Example 4 and FIG. 7, when
point mutations are introduced into an ideal TATA box motif
(SEQ ID NO: 13), which corresponds to the consensus
sequence (SEQ ID NO: 11), mutations at the 5"- or 3"-end,
i.e. at positions 1 or 9, result in a moderate reduction of
promoter activity, while mutations in positions more in the
centre, i.e. at positions 2, 6 or 8, have a more pronounced
effect. The point mutations A6-T and T8-A result only a
slight reduction of promoter activity because the nucleotides
are exchanged for nucleotides, which are also frequently
found in the respective positions.

[0101] In one embodiment of the method described above,
the at least one modification is introduced by mutagenesis or
by site-specific modification techniques using a site-specific
nuclease or an active fragment thereof and/or a base editor.

[0102] Mutagenesis techniques can be based on chemical
induction (e.g., EMS (ethyl methanesulfonate) or ENU
(N-ethyl-N-nitrosourea)) or physical induction (e.g. irradia-
tion with UV or gamma rays). In plant development, TILL-
ING is well-known to introduce small modification like
SNPs.

[0103] Site-specific modification may be achieved by
introducing a site-specific nuclease or an active fragment
thereof. Site-specific DNA cleaving activities of meganucle-
ases, zinc finger nucleases (ZFNs), transcription activator-
like effector nucleases (TALENS), or the clustered regularly
interspaced short palindromic repeat (CRISPR), mainly the
CRISPR/Cas9 technology have been widely applied in site-
directed modifications of animal and plant genomes. The
nucleases cause double strand breaks (DSBs) at specific
cleaving sites, which are repaired by nonhomologous end-
joining (NHEJI) or homologous recombination (HR). More
recently discovered CRISPR systems include CRISPR/
Cpfl, CRISPR/C2¢2, CRISPR/CasX, CRISPR/CasY and
CRISPR/Cmr, CRISPR/MAD7 or CRISPR/CasZ. Recom-
binases and Transposases catalyze the exchange or reloca-
tion of specific target sequences and can therefore also be
used to create targeted modifications.
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[0104] Furthermore, a base editing technique can be used
to introduce a point mutation. Multiple publications have
shown targeted base conversion, primarily cytidine (C) to
thymine (T), using a CRISPR/Cas9 nickase or non-func-
tional nuclease linked to a cytidine deaminase domain,
Apolipoprotein B mRNA-editing catalytic polypeptide
(APOBEC1), e.g., APOBEC derived from rat. The deami-
nation of cytosine (C) is catalysed by cytidine deaminases
and results in uracil (U), which has the base-pairing prop-
erties of thymine (T). Most known cytidine deaminases
operate on RNA, and the few examples that are known to
accept DNA require single-stranded (ss) DNA. Studies on
the dCas9-target DNA complex reveal that at least nine
nucleotides (nt) of the displaced DNA strand are unpaired
upon formation of the Cas9-guide RNA-DNA ‘R-loop’
complex (Jore et al., Nat. Struct. Mol. Biol., 18, 529-536
(2011)). Indeed, in the structure of the Cas9 R-loop complex,
the first 11 nt of the protospacer on the displaced DNA strand
are disordered, suggesting that their movement is not highly
restricted. It has also been speculated that Cas9 nickase-
induced mutations at cytosines in the non-template strand
might arise from their accessibility by cellular cytosine
deaminase enzymes. It was reasoned that a subset of this
stretch of ssDNA in the R-loop might serve as an efficient
substrate for a dCas9-tethered cytidine deaminase to effect
direct, programmable conversion of C to U in DNA (Komor
et al., supra). Recently, Gaudelli et al ((2017). Program-
mable base editing of A*T to G+C in genomic DNA without
DNA cleavage. Nature, 551(7681), 464.) described adenine
base editors (ABEs) that mediate the conversion of AT to
G+C in genomic DNA.

[0105] Inone embodiment of the method described above,
step (i) includes: introducing into the cell a site-specific
nuclease or an active fragment thereof, or providing the
sequence encoding the same, the site-specific nuclease
inducing a single- or double-strand break at a predetermined
location, preferably wherein the site-specific nuclease or the
active fragment thereof comprises a zinc-finger nuclease, a
transcription activator-like effector nuclease, a CRISPR/Cas
system, including a CRISPR/Cas9 system, a CRISPR/Cpfl
system, a CRISPR/C2C2 system a CRISPR/CasX system, a
CRISPR/CasY system, a CRISPR/Cmr system, a CRISPR/
MAD?7 system, a CRISPR/CasZ system, an engineered
homing endonuclease, a recombinase, a transposase and a
meganuclease, and/or any combination, variant, or catalyti-
cally active fragment thereof; and optionally when the
site-specific nuclease or the active fragment thereof is a
CRISPR nuclease: providing at least one guide RNA or at
least one guide RNA system, or a nucleic acid encoding the
same; and optionally providing at least one repair template
nucleic acid sequence.

[0106] The introduction of the respective tool(s) in step 1)
may e.g. be achieved by means of transformation, transfec-
tion or transduction. Besides transformation methods based
on biological approaches, like Agrobacterium transforma-
tion or viral vector mediated plant transformation, methods
based on physical delivery methods, like particle bombard-
ment or microinjection, have evolved as prominent tech-
niques for importing genetic material into a plant cell or
tissue of interest. Helenius et al. (“Gene delivery into intact
plants using the Helios™ Gene Gun”, Plant Molecular
Biology Reporter, 2000, 18 (3):287-288) discloses a particle
bombardment as physical method for transferring material
into a plant cell. Currently, there are a variety of plant
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transformation methods to introduce genetic material in the
form of a genetic construct into a plant cell of interest,
comprising biological and physical means known to the
skilled person on the field of plant biotechnology and which
can be applied. Notably, said delivery methods for transfor-
mation and transfection can be applied to introduce the
required tools simultaneously. A common biological means
is transformation with Agrobacterium spp. which has been
used for decades for a variety of different plant materials.
Viral vector mediated plant transformation represents a
further strategy for introducing genetic material into a cell of
interest. Physical means finding application in plant biology
are particle bombardment, also named biolistic transfection
or microparticle-mediated gene transfer, which refers to a
physical delivery method for transferring a coated micropar-
ticle or nanoparticle comprising a nucleic acid or a genetic
construct of interest into a target cell or tissue. Physical
introduction means are suitable to introduce nucleic acids,
ie.,, RNA and/or DNA, and proteins. Likewise, specific
transformation or transfection methods exist for specifically
introducing a nucleic acid or an amino acid construct of
interest into a plant cell, including electroporation, micro-
injection, nanoparticles, and cell-penetrating peptides
(CPPs). Furthermore, chemical-based transfection methods
exist to introduce genetic constructs and/or nucleic acids
and/or proteins, comprising inter alia transfection with cal-
cium phosphate, transfection using liposomes, e.g., cationic
liposomes, or transfection with cationic polymers, including
DEAD-dextran or polyethylenimine, or combinations
thereof. Every delivery method has to be specifically fine-
tuned and optimized so that a construct of interest can be
introduced into a specific compartment of a target cell of
interest in a fully functional and active way. The above
delivery techniques, alone or in combination, can be used to
introduce the necessary constructs, expression cassettes or
vectors carrying the required tools i.e. a site-specific effector
complex or at least one subcomponent thereof, i.c., at least
one site-specific nuclease, at least one guide RNA, at least
one repair template, or at least one base editor, or the
sequences encoding the aforementioned subcomponents,
according to the present invention into a target cell, in vivo
or in vitro.

[0107] After its import, e.g. by transformation or trans-
fection by biological or physical means, the nucleic acid
construct or the expression cassette can either persist extra-
chromosomally, i.e. non integrated into the genome of the
target cell, for example in the form of a double-stranded or
single-stranded DNA, a double-stranded or single-stranded
RNA. Alternatively, the construct, or parts thereof, accord-
ing to the present disclosure can be stably integrated into the
genome of a target cell, including the nuclear genome or
further genetic elements of a target cell, including the
genome of plastids like mitochondria or chloroplasts. A
nucleic acid construct or an expression cassette may also be
integrated into a vector for delivery into the target cell or
organism.

[0108] The cell, in which the expression level of a nucleic
acid molecule of interest is decreased in the method
described above, maybe a plant, preferably wherein the plant
originates from a genus selected from the group consisting
of Hordeum, Sovghum, Saccharum, Zea, Setaria, Oryza,
Triticum, Secale, Triticale, Malus, Brachypodium, Aegilops,
Daucus, Beta, Eucalyptus, Nicotiana, Solanum, Coffea,
Vitis, Erythrante, Genlisea, Cucumis, Marus, Arabidopsis,
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Crucihimalaya, Cardamine, Lepidium, Capsella, Olmarabi-
dopsis, Arabis, Brassica, Eruca, Raphanus, Citrus, Jatro-
pha, Populus, Medicago, Cicer, Cajanus, Phaseolus, Gly-
cine, Gossypium, Astragalus, Lotus, Torenia, Allium,
Spinacia or Helianthus, preferably, the plant or plant cell
originates from a species selected from the group consisting
of Hordeum vulgare, Hordeum bulbusom, Sorghum bicolor,
Saccharum officinarium, Zea spp., including Zea mays,
Setaria italica, Oryza minuta, Oryza sativa, Oryza aus-
traliensis, Oryza alta, Triticum aestivum, Triticum durum,
Secale cereale, Triticale, Malus domestica, Brachypodium
distachyon, Hordeum marinum, Aegilops tauschii, Daucus
glochidiatus, Beta spp., including Beta vulgaris, Daucus
pusillus, Daucus muricatus, Daucus carota, Eucalyptus
grandis, Nicotiana sylvestris, Nicotiana tomentosiformis,
Nicotiana tabacum, Nicotiana benthamiana, Solanum lyco-
persicum, Solanum tuberosum, Coffea canephora, Vitis vin-
ifera, Erythrante guttata, Genlisea aurea, Cucumis sativus,
Marus notabilis, Avabidopsis arenosa, Arabidopsis lyrata,
Arabidopsis thaliana, Crucihimalaya himalaica, Crucihi-
malaya wallichii, Cardamine nexuosa, Lepidium virgini-
cum, Capsella bursa pastoris, Olmarabidopsis pumila, Ara-
bis hirsute, Brassica napus, Brassica oleracea, Brassica
rapa, Raphanus sativus, Brassica juncacea, Brassica nigra,
Eruca vesicaria subsp. sativa, Citrus sinensis, Jatropha
curcas, Populus trichocarpa, Medicago truncatula, Cicer
yamashitae, Cicer bijugum, Cicer avietinum, Cicer reticu-
latum, Cicer judaicum, Cajanus cajanifolius, Cajanus
scarabaeoides, Phaseolus vulgaris, Glycine max, Gossy-
pium sp., Astragalus sinicus, Lotus japonicas, Torenia
foumieri, Allium cepa, Allium fistulosum, Allium sativum,
Allium tuberosum, Helianthus annuus, Helianthus tuberosus
and/or Spinacia oleracea.

[0109] The nucleic acid molecule of interest, the expres-
sion of which is decreased in the method according to the
invention, may be selected from susceptibility genes for
pathogen resistance (e.g. CPL3 gene (EP 19 160 408.1),
MLO gene), developmental genes (e.g. CLV3 gene), genes
involved in the regulation bolting and/or flowering of plants
(AP1 and FUL (W0/2017/072304), VIL3 (EP 2 478 007
B1), genes affecting the quality of harvested products (cy-
tochrome P450 flavonoid 3',5'-hydroxylase (F35H) (EP 18
169 122.1)), or genes conferring the ability of an haploid
inducer (patatin-like phospholipase A (U.S. Pat. No. 10,190,
125 B2)).

[0110] In another aspect, the present invention provides a
method for producing a cell or an organism, preferably a
plant cell or a plant, having a decreased expression level of
a nucleic acid molecule of interest, comprising the steps:

[0111] (i) providing a cell comprising the nucleic acid
molecule of interest, which is expressed under the
control of a promoter;

[0112] (ii) introducing at least one modification into the
promoter sequence of the nucleic acid molecule of
interest, wherein the modification is at least one, and
preferably exactly one point mutation and/or a targeted
deletion of one or more defined and consecutive
nucleotides, wherein the modification disrupts at least
one core promoter consensus sequence, and

[0113] (iii) obtaining a cell having a decreased expres-
sion level of the nucleic acid molecule of interest
compared to the expression level of the nucleic acid
molecule of interest under the control of an unmodified
control promoter and optionally, culturing the cell to
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obtain an organism having a decreased expression level
of a nucleic acid molecule of interest.
[0114] In one embodiment of the method for producing a
cell or an organism described above, the core promoter
consensus sequence is a TATA box motif, a Y-patch motif, an
initiator element, or a downstream promoter element and/or
the at least one modification is a point mutation disrupting
a TATA box motif and/or the at least one modification is a
targeted deletion of one or more consecutive nucleotides
comprising one or more nucleotides forming or being part of
a TATA box motif in the core promoter sequence.
[0115] In another embodiment of the method for produc-
ing a cell or an organism described above, the at least one
modification is a targeted deletion of one or more nucleo-
tides comprising at least one, two, three, four, five, six,
seven, eight or nine consecutive nucleotides forming or
being part of a TATA box motif in the core promoter
sequence and/or the at least one modification is a targeted
deletion of one or more nucleotides comprising at least one,
two, three, four, five, six, seven, eight, nine, ten, eleven,
twelve, thirteen, fourteen, fifteen, twenty, twenty-five, thirty,
thirty-five, forty, forty-five, or at least fifty consecutive
nucleotides of a Y-patch in the core promoter sequence.
[0116] In a further embodiment of the method for produc-
ing a cell or an organism described above, the expression
level of the nucleic acid molecule of interest is decreased by
up to 95%, up to 90%, up to 85%, up to 80%, up to 75%, up
to 70%, up to 65%, up to 60%, up to 55%, up to 50%, up to
45%, up to 40%, up to 35%, up to 30%, up to 25%, up to
20%, up to 15%, up to 10% compared to the expression level
of the nucleic acid molecule of interest under the control of
an unmodified control promoter.
[0117] In one embodiment of the method for producing a
cell or an organism described above,
[0118] (a) the expression level of the nucleic acid mol-
ecule of interest is decreased by 40 to 80%, preferably
40 to 60%, compared to the expression level of the
nucleic acid molecule of interest under the control of an
unmodified control promoter when the at least one
modification is a point mutation affecting the one or the
two consecutive nucleotides located at the 5'-end and/
or at the 3'-end of a TATA box motif or wherein the
modification is a targeted deletion of consecutive
nucleotides comprising 20 to 60%, preferably 30 to
50% of the nucleotides forming a Y-patch motif; or
[0119] (b) the expression level of the nucleic acid
molecule of interest is decreased by 50 to 95%, pref-
erably 70 to 95%, compared to the expression level of
the nucleic acid molecule of interest under the control
of an unmodified control promoter when the at least
one modification is a point mutation affecting one or
two consecutive nucleotides located at least one
nucleotide apart from the 5'-end and/or the 3'-end of a
TATA box motif, or wherein the modification is a
targeted deletion of two or more nucleotides compris-
ing at least two, at least three, at least four, at least five,
at least six or at least seven nucleotides forming or
being part of a TATA box motif, or wherein the modi-
fication is a targeted deletion of consecutive nucleo-
tides comprising 75 to 95%, preferably 80 to 90% of
the nucleotides forming a Y-patch motif.
[0120] In another embodiment of the method for produc-
ing a cell or an organism described above, the at least one
modification is introduced in step (ii) by mutagenesis or by
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site-specific modification techniques using a site-specific
nuclease or an active fragment thereof and/or a base editor,
preferably step (ii) includes: introducing into the cell a
site-specific nuclease or an active fragment thereof, or
providing the sequence encoding the same, the site-specific
nuclease inducing a single- or double-strand break at a
predetermined location, preferably wherein the site-specific
nuclease or the active fragment thereof comprises a zinc-
finger nuclease, a transcription activator-like effector nucle-
ase, a CRISPR/Cas system, including a CRISPR/Cas9 sys-
tem, a CRISPR/Cpfl system, a CRISPR/C2C2 system a
CRISPR/CasX system, a CRISPR/CasY system, a CRISPR/
Cmr system, a CRISPR/MAD7 system, a CRISPR/CasZ
system, an engineered homing endonuclease, a recombinase,
a transposase and a meganuclease, and/or any combination,
variant, or catalytically active fragment thereof, and option-
ally when the site-specific nuclease or the active fragment
thereof is a CRISPR nuclease: providing at least one guide
RNA or at least one guide RNA system, or a nucleic acid
encoding the same; and optionally providing at least one
repair template nucleic acid sequence.

[0121] The plant cell or organism obtained in the method
for producing a cell or an organism described above may be
a plant cell or a plant originating from a genus selected from
the group consisting of Hordeum, Sorghum, Saccharum,
Zea, Setaria, Oryza, Triticum, Secale, Triticale, Malus,
Brachypodium, Aegilops, Daucus, Beta, Eucalyptus, Nico-
tiana, Solanum, Coffea, Vitis, Erythrante, Genlisea, Cucu-
mis, Marus, Arabidopsis, Crucihimalaya, Cardamine, Lep-
idium, Capsella, Olmarabidopsis, Arabis, Brassica, Eruca,
Raphanus, Citrus, Jatropha, Populus, Medicago, Cicer,
Cajanus, Phaseolus, Glycine, Gossypium, Astragalus,
Lotus, Torenia, Allium, Spinacia or Helianthus, preferably,
the plant or plant cell originates from a species selected from
the group consisting of Hordeum vulgare, Hordeum bulbu-
som, Sorghum bicolor, Saccharum officinarium, Zea spp.,
including Zea mays, Setaria italica, Oryza minuta, Oryza
sativa, Oryza australiensis, Oryza alta, Triticum aestivum,
Triticum durum, Secale cereale, Triticale, Malus domestica,
Brachypodium distachyon, Hordeum marinum, Aegilops
tauschii, Daucus glochidiatus, Beta spp., including Beta
vulgaris, Daucus pusillus, Daucus muricatus, Daucus
carota, Eucalyptus grandis, Nicotiana sylvestris, Nicotiana
tomentosiformis, Nicotiana tabacum, Nicotiana benthami-
ana, Solanum lycopersicum, Solanum tuberosum, Coffea
canephora, Vitis vinifera, Erythrante guttata, Genlisea
aurea, Cucumis sativus, Marus notabilis, Arabidopsis
arenosa, Arabidopsis lyrata, Arabidopsis thaliana, Crucihi-
malaya himalaica, Crucihimalaya wallichii, Cardamine
nexuosa, Lepidium virginicum, Capsella bursa pastoris,
Olmarabidopsis pumila, Arabis hirsute, Brassica napus,
Brassica oleracea, Brassica rapa, Raphanus sativus, Bras-
sica juncacea, Brassica nigra, Eruca vesicaria subsp.
sativa, Citrus sinensis, Jatropha curcas, Populus
trichocarpa, Medicago truncatula, Cicer yamashitae, Cicer
bijugum, Cicer arietinum, Cicer reticulatum, Cicer judai-
cum, Cajanus cajanifolius, Cajanus scarabaeoides, Phaseo-
lus vulgaris, Glycine max, Gossypium sp., Astragalus sini-
cus, Lotus japonicas, Torenia foumieri, Allium cepa, Allium
Sfistulosum, Allium sativum, Allium tuberosum, Helianthus
annuus, Helianthus tuberosus and/or Spinacia oleracea.

[0122] The nucleic acid molecule of interest, the expres-
sion of which is decreased in the plant cell or organism
obtained by the method described above, may be selected
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from susceptibility genes for pathogen resistance (e.g. CPL3
gene (EP 19 160 408.1), MLO gene), developmental genes
(e.g. CLV3 gene), genes involved in the regulation bolting
and/or flowering of plants (AP1 and FUL (WO/2017/
072304), VIL3 (EP 2 478 007 B1), genes affecting the
quality of harvested products (cytochrome P450 flavonoid
3'5"-hydroxylase (F35H) (EP 18 169 122.1)), or genes
conferring the ability of an haploid inducer (patatin-like
phospholipase A (U.S. Pat. No. 10,190,125 B2)).

[0123] In a further aspect, the invention relates to a plant
cell obtained or obtainable by a method according to any of
the embodiments of the method for producing a cell or an
organism described above.

[0124] In yet a further aspect, the invention also relates to
a plant organism or a part thereof obtained or obtainable by
culturing a cell according to the aspect above.

[0125] The organism, in particular a plant, obtained by the
method described above, is preferably a non-genetically
modified organism carrying only a minimal modification in
its genome, i.e. a single point mutation or a deletion of one
or more nucleotides. In order to obtain such an organism,
any of the tools used to introduce the modification may be
expressed transiently in the cell, so that they are no longer
present after culturing.

Example 1: Repression of Promoter Activity by
Introduction of Point Mutations in the TATA-Box

[0126] FIG. 1 shows a schematic overview of the structure
of'the corn CPL3 promoter (SEQ ID NO: 1). Point mutations
are introduced in the promoter of interest (e.g. ZmCPL3)
within the region of the TATA-box (FIG. 2A). The effect on
promoter activity is measured in a transient assay system
based on leaf bombardment (FIG. 2B) or callus bombard-
ment (FIG. 2C) with respective promoter-reporter constructs
followed by luciferase measurement. These point mutations
result in a severe decrease of promoter activity, especially
when very conserved nucleotides of the TATA-box motif are
targeted, like in the promoter variants CPL3v3 (SEQ ID NO:
2) and CPL3v4 (SEQ ID NO: 3). If the point mutations are
placed in the less conserved nucleotides of the TATA-box
motif, like in the promoter variants CPL3v5 (SEQ ID NO:
4) and CPL3v6 (SEQ ID NO: 5), the effect is a more
moderate decrease in promoter activity. This allows for a
precise modulation of the desired gene expression, e.g. to
avoid pleiotropic negative effects by complete, or almost
complete loss of gene function. The promoter variant
CPL3v7 (SEQ ID NO: 6) provides an internal control by
modifying the TATA-box in the direction of being closer to
the conserved sequence of the motif and thereby increasing
the promoter activity. The promoter variant CPL3v8 (SEQ
ID NO: 7 and 8) is an example for a point mutation
introduced outside the TATA-box region having no effect on
the promoter activity.

Example 2: Repression of Promoter Activity by
Small Deletions in the TATA-Box

[0127] FIG. 1 shows a schematic overview of the structure
of the corn CPL3 promoter. Small deletions are introduced
in the promoter of interest (e.g. ZmCPL3) within the region
of the TATA-box (FIG. 3A). The effect on promoter activity
is measured in a transient assay system based on leaf
bombardment (FIG. 3B) or callus bombardment (FIG. 3C)
with respective promoter-reporter constructs followed by
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luciferase measurement. These small deletions within the
TATA-box motif result in a severe decrease of promoter
activity, like it is visible for the promoter variants CPL3v9,
CPL3v10 and CPL3v11.

[0128] If small deletions within the TATA-box motif (e.g.
in the size of 4 nucleotides) fully disrupt the motif, the
negative effect on promoter activity is quite similar to
complete removal of the 9 bp TATA-box motif like demon-
strated for the promoters Zm-prom4 (FIG. 8), Zm-prom5
(FIG. 10) and Bv-prom2 (FIG. 12). The overall effect on
promoter activity by TATA-box disruption via deletions is
depending on the promoter and can range from almost
complete repression like in ZmCPL3 and Zm-prom4 to a
remaining activity of 20-35% like in Zm-prom5 and Bv-
prom?2.

Example 3: Repression of Promoter Activity by
Deletions in the Y-Patch

[0129] FIG. 1 shows a schematic overview of the structure
of the corn CPL3 promoter. Deletions are introduced in the
promoter of interest (e.g. ZmCPL3) within the region of the
Y-patch motif (SEQ ID NO: 10) (FIG. 4A). The effect on
promoter activity is measured in a transient assay system
based on leaf bombardment (FIG. 4B) or callus bombard-
ment (FIG. 4C) with respective promoter-reporter constructs
followed by luciferase measurement. Deletions within the
Y-patch motif result in a decrease of promoter activity, like
it is visible for the promoter variants CPL3v12 and
CPL3v13. The effect is more moderate compared to small
deletions placed directly in the region of the TATA-box
motif like described in example 2.

[0130] This moderate repression effect is also observed if
short Y-patch motifs are deleted in Zm-prom4 (FIG. 9A). In
the promoter variants Zm-prom4v5 and Zm-prom4v6 two
different Y-patch motifs, each 8 nucleotides in size, have
been removed which results in ~70% of remaining promoter
activity (FIG. 9B). The slight decrease in promoter activity
upon removal of a 10 nucleotides Y-patch motif in the
promoter Zm-prom5 (Zm-prom5v6) supports this finding
(FIGS. 11A and 11B). The promoter Bv-prom2 possesses a
longer 41 nucleotide Y-patch motif (FIG. 13A). Deletion of
this longer Y-patch motif (Bv-prom2v4) results in a more
pronounced decrease of promoter activity while the deletion
of a shorter 20 nucleotides Y-patch motif (Bv-prom2v5)
again leads to a moderate decrease (FIG. 13B).

Example 4: Repression of Promoter Activity by
Placing Point Mutations into Highly Conserved or
Moderately Conserved Positions of the TATA-Box

Consensus Motif

[0131] FIG. 7A gives an overview about the point muta-
tions which have been introduced into the perfect TATA-box
motif (SEQ ID NO: 13) present in three different corn
promotors (7B-D) and one sugar beet promoter (7E). The
effect of these point mutations on promoter activity is
measured in a transient assay system based on leaf bom-
bardment with respective promoter-reporter constructs fol-
lowed by luciferase measurement. Mutations at position 1
(C1-A (SEQ ID NO: 14), C1-T (SEQ ID NO: 15), C1-G
(SEQ ID NO: 16)) and at position 9 (A9-G (SEQ ID NO:
25), A9-C(SEQ ID NO: 26), A9-T (SEQ ID NO: 27)) result
in a moderate reduction of promoter activity. The repression
of promoter activity is more pronounced when point muta-
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tions are done to nucleotides in the center of the TATA-box
consensus motif (12-C and T2-A in combination with C1-T
or A6-C, A6-G, T8-C and T8-G). The two point mutations
A6-T (SEQ ID NO: 19) and T8-A (SEQ ID NO: 22) show

14
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a moderate effect, if an effect at all, as in these cases the
nucleotide is exchanged for the nucleotide which is also
described to be very likely present at this position in a
TATA-box motif (see FIGS. 5A and 5B).

SEQUENCE LISTING

<160> NUMBER OF SEQ ID NOS: 50

<210> SEQ ID NO 1

<211> LENGTH: 314

<212> TYPE: DNA

<213> ORGANISM: Zea mays

<400> SEQUENCE: 1

gatccgaccee ggegtgetcet acatatgegt cecgtcaccce ctetectett catcectetet 60
tttettegee caaatctege gtgctgecte cgtectgece ccagegegtyg cgctecgate 120
cgeegggttt cagegetgeg getgtcegatt tacgegattt gtetggcaga atacagttca 180
gagcctcegayg cgctgcagat cgaggacctg gtegteggat tegggegecyg cgggtgagac 240
ctaggcgeceg gagtttttgt gacggagttt tggegtggtt ggtggagggyg gggaggaagg 300
agcggtctca tatg 314
<210> SEQ ID NO 2

<211> LENGTH: 314

<212> TYPE: DNA

<213> ORGANISM: Artificial Sequence

<220> FEATURE:

<223> OTHER INFORMATION: ZmCPL3v3 (Figure 2) embedded in SEQ ID NO: 1
<400> SEQUENCE: 2

gatccgaccee ggegtgetcet acagatgegt cecgtcaccce ctetectett catectetet 60
tttettegee caaatctege gtgctgecte cgtectgece ccagegegtyg cgctecgate 120
cgeegggttt cagegetgeg getgtcegatt tacgegattt gtetggcaga atacagttca 180
gagcctcegayg cgctgcagat cgaggacctg gtegteggat tegggegecyg cgggtgagac 240
ctaggcgeceg gagtttttgt gacggagttt tggegtggtt ggtggagggyg gggaggaagg 300
agcggtctca tatg 314
<210> SEQ ID NO 3

<211> LENGTH: 314

<212> TYPE: DNA

<213> ORGANISM: Artificial Sequence

<220> FEATURE:

<223> OTHER INFORMATION: ZmCPL3v4 (Figure 2) embedded in SEQ ID NO: 1
<400> SEQUENCE: 3

gatccgaccee ggegtgctca acatatgegt cecgtcaccce ctetectett catectetet 60
tttettegee caaatctege gtgctgecte cgtectgece ccagegegtyg cgctecgate 120
cgeegggttt cagegetgeg getgtcegatt tacgegattt gtetggcaga atacagttca 180
gagcctcegayg cgctgcagat cgaggacctg gtegteggat tegggegecyg cgggtgagac 240
ctaggcgeceg gagtttttgt gacggagttt tggegtggtt ggtggagggyg gggaggaagg 300
agcggtctca tatg 314

<210> SEQ ID NO 4
<211> LENGTH: 314
<212> TYPE: DNA
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-continued

<213> ORGANISM: Artificial Sequence
<220> FEATURE:
<223> OTHER INFORMATION: ZmCPL3v5 (Figure 2) embedded in SEQ ID NO: 1

<400> SEQUENCE: 4

gatccgacce ggegtgetcet acataccegt ccegtcacce ctetectett catcctetet 60
tttettegee caaatctege gtgetgecte cgtectgece ccagegegtyg cgetcecgate 120
cgeegggttt cagegetgeg getgtegatt tacgegattt gtectggcaga atacagttca 180

gagcctegag cgetgcagat cgaggacctyg gtegteggat tegggegecyg cgggtgagac 240
ctaggcgeceg gagtttttgt gacggagttt tggegtggtt ggtggagggy gggaggaagg 300

agcggtcetca tatg 314

<210> SEQ ID NO 5

<211> LENGTH: 314

<212> TYPE: DNA

<213> ORGANISM: Artificial Sequence

<220> FEATURE:

<223> OTHER INFORMATION: ZmCPL3vé (Figure 2) embedded in SEQ ID NO: 1

<400> SEQUENCE: 5

gatccgacce ggegtgettt acatatgegt cccgtcacce ctetectett catcctetet 60
tttettegee caaatctege gtgetgecte cgtectgece ccagegegtyg cgetcecgate 120
cgeegggttt cagegetgeg getgtegatt tacgegattt gtectggcaga atacagttca 180

gagcctegag cgetgcagat cgaggacctyg gtegteggat tegggegecyg cgggtgagac 240
ctaggcgeceg gagtttttgt gacggagttt tggegtggtt ggtggagggy gggaggaagg 300

agcggtcetca tatg 314

<210> SEQ ID NO 6

<211> LENGTH: 314

<212> TYPE: DNA

<213> ORGANISM: Artificial Sequence

<220> FEATURE:

<223> OTHER INFORMATION: ZmCPL3v7 (Figure 2) embedded in SEQ ID NO: 1

<400> SEQUENCE: 6

gatccgacce ggegtgetet atatatgegt ccegtcacce ctetectett catcctetet 60
tttettegee caaatctege gtgetgecte cgtectgece ccagegegtyg cgetcecgate 120
cgeegggttt cagegetgeg getgtegatt tacgegattt gtectggcaga atacagttca 180

gagectegayg cgctgcagat cgaggacctg gtegteggat tegggegecg cgggtgagac 240
ctaggegeceg gagtttttgt gacggagttt tggegtggtt ggtggagggy gggaggaagyg 300
agcggtcetca tatg 314
<210> SEQ ID NO 7

<211> LENGTH: 16

<212> TYPE: DNA

<213> ORGANISM: Artificial Sequence

<220> FEATURE:

<223> OTHER INFORMATION: ZmCPL3v8 (Figure 2)

<400> SEQUENCE: 7

gtgtgctcta catatg 16

<210> SEQ ID NO 8
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-continued

<211> LENGTH: 314

<212> TYPE: DNA

<213> ORGANISM: Artificial Sequence

<220> FEATURE:

<223> OTHER INFORMATION: ZmCPL3v8 (Figure 2) embedded in SEQ ID NO: 1

<400> SEQUENCE: 8

gatccgacce ggtgtgetcet acatatgegt cccgtcacce ctetectett catcctetet 60
tttettegee caaatctege gtgetgecte cgtectgece ccagegegtyg cgetcecgate 120
cgeegggttt cagegetgeg getgtegatt tacgegattt gtectggcaga atacagttca 180

gagcctegag cgetgcagat cgaggacctyg gtegteggat tegggegecyg cgggtgagac 240
ctaggcgeceg gagtttttgt gacggagttt tggegtggtt ggtggagggy gggaggaagg 300

agcggtcetca tatg 314

<210> SEQ ID NO 9

<211> LENGTH: 15

<212> TYPE: DNA

<213> ORGANISM: Artificial Sequence

<220> FEATURE:

<223> OTHER INFORMATION: ZmCPL3 TATA+Y-Box (longer version, Figure 3)

<400> SEQUENCE: 9

ctacatatgc gtccce 15

<210> SEQ ID NO 10

<211> LENGTH: 56

<212> TYPE: DNA

<213> ORGANISM: Artificial Sequence

<220> FEATURE:

<223> OTHER INFORMATION: ZmCPL3 promoter (excerpt) (TATApatch, Figure 4)

<400> SEQUENCE: 10

ctacatatge gtccegtcac cectetecte ttecatcctet cttttetteg cccaaa 56

<210> SEQ ID NO 11

<211> LENGTH: 15

<212> TYPE: DNA

<213> ORGANISM: Artificial Sequence

<220> FEATURE:

<223> OTHER INFORMATION: TATA consensus sequence (Figure 5) n
nucleotides added as placeholder

<220> FEATURE:

<221> NAME/KEY: misc_feature

<222> LOCATION: (1)..(3)

<223> OTHER INFORMATION: n is a, ¢, g, or t

<220> FEATURE:

<221> NAME/KEY: misc_feature

<222> LOCATION: (13)..(15)

<223> OTHER INFORMATION: n is a, ¢, g, or t

<400> SEQUENCE: 11

nnnctatawa wannn 15

<210> SEQ ID NO 12

<211> LENGTH: 16

<212> TYPE: DNA

<213> ORGANISM: Artificial Sequence

<220> FEATURE:

<223> OTHER INFORMATION: Y-patch consensus sequence (Figure 6) n
nucleotides added as placeholder

<220> FEATURE:

<221> NAME/KEY: misc_feature

<222> LOCATION: (1)..(3)
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-continued
<223> OTHER INFORMATION: n is a, ¢, g, or t
<220> FEATURE:
<221> NAME/KEY: misc_feature
<222> LOCATION: (14)..(16)
<223> OTHER INFORMATION: n is a, ¢, g, or t
<400> SEQUENCE: 12
nnNeyyyyyy yycennn 16

<210> SEQ ID NO 13

<211> LENGTH:

15

<212> TYPE: DNA
<213> ORGANISM: Artificial Sequence

<220> FEATURE:

<223> OTHER INFORMATION: TATA box ideal sequence (Figure 7A) n
nucleotides added as placeholder

<220> FEATURE:

<221> NAME/KEY: misc_feature
<222> LOCATION: (1)..(3)
<223> OTHER INFORMATION: n is a, ¢, g, or t

<220> FEATURE:

<221> NAME/KEY: misc_feature
<222> LOCATION: (13)..(15)
<223> OTHER INFORMATION: n is a, ¢, g, or t

<400> SEQUENCE: 13

nnnctataaa tannn 15

<210> SEQ ID NO 14

<211> LENGTH:

15

<212> TYPE: DNA
<213> ORGANISM: Artificial Sequence

<220> FEATURE:

<223> OTHER INFORMATION: Cl-A mutant (Figure 7A) n nucleotides added as
placeholder

<220> FEATURE:

<221> NAME/KEY: misc_feature
<222> LOCATION: (1)..(3)
<223> OTHER INFORMATION: n is a, ¢, g, or t

<220> FEATURE:

<221> NAME/KEY: misc_feature
<222> LOCATION: (13)..(15)
<223> OTHER INFORMATION: n is a, ¢, g, or t

<400> SEQUENCE: 14

nnnatataaa tannn 15

<210> SEQ ID NO 15

<211> LENGTH:

15

<212> TYPE: DNA
<213> ORGANISM: Artificial Sequence

<220> FEATURE:

<223> OTHER INFORMATION: C1-T mutant (Figure 7A) n nucleotides added as
placeholder

<220> FEATURE:

<221> NAME/KEY: misc_feature
<222> LOCATION: (1)..(3)
<223> OTHER INFORMATION: n is a, ¢, g, or t

<220> FEATURE:

<221> NAME/KEY: misc_feature
<222> LOCATION: (13)..(15)
<223> OTHER INFORMATION: n is a, ¢, g, or t

<400> SEQUENCE: 15

nnnttataaa tannn 15

<210> SEQ ID NO 16

<211> LENGTH:

15
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-continued

<212> TYPE: DNA

<213> ORGANISM: Artificial Sequence

<220> FEATURE:

<223> OTHER INFORMATION: C1-G mutant (Figure 7A) n nucleotides added as
placeholder

<220> FEATURE:

<221> NAME/KEY: misc_feature

<222> LOCATION: (1)..(3)

<223> OTHER INFORMATION: n is a, ¢, g, or t

<220> FEATURE:

<221> NAME/KEY: misc_feature

<222> LOCATION: (13)..(15)

<223> OTHER INFORMATION: n is a, ¢, g, or t

<400> SEQUENCE: 16

nnngtataaa tannn 15

<210> SEQ ID NO 17

<211> LENGTH: 15

<212> TYPE: DNA

<213> ORGANISM: Artificial Sequence

<220> FEATURE:

<223> OTHER INFORMATION: C1-T/T2-C mutant (Figure 7A) n nucleotides
added as placeholder

<220> FEATURE:

<221> NAME/KEY: misc_feature

<222> LOCATION: (1)..(3)

<223> OTHER INFORMATION: n is a, ¢, g, or t

<220> FEATURE:

<221> NAME/KEY: misc_feature

<222> LOCATION: (13)..(15)

<223> OTHER INFORMATION: n is a, ¢, g, or t

<400> SEQUENCE: 17

nnntcataaa tannn 15

<210> SEQ ID NO 18

<211> LENGTH: 15

<212> TYPE: DNA

<213> ORGANISM: Artificial Sequence

<220> FEATURE:

<223> OTHER INFORMATION: C1-T/T2-A mutant (Figure 7A) n nucleotides
added as placeholder

<220> FEATURE:

<221> NAME/KEY: misc_feature

<222> LOCATION: (1)..(3)

<223> OTHER INFORMATION: n is a, ¢, g, or t

<220> FEATURE:

<221> NAME/KEY: misc_feature

<222> LOCATION: (13)..(15)

<223> OTHER INFORMATION: n is a, ¢, g, or t

<400> SEQUENCE: 18

nnntaataaa tannn 15

<210> SEQ ID NO 19

<211> LENGTH: 15

<212> TYPE: DNA

<213> ORGANISM: Artificial Sequence

<220> FEATURE:

<223> OTHER INFORMATION: A6-T mutant (Figure 7A) n nucleotides added as
placeholder

<220> FEATURE:

<221> NAME/KEY: misc_feature

<222> LOCATION: (1)..(3)

<223> OTHER INFORMATION: n is a, ¢, g, or t

<220> FEATURE:

<221> NAME/KEY: misc_feature

<222> LOCATION: (13)..(15)

<223> OTHER INFORMATION: n is a, ¢, g, or t
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<400> SEQUENCE: 19

nnnctatata tannn

<210>
<211>
<212>
<213>
<220>
<223>

SEQ ID NO 20
LENGTH: 15
TYPE: DNA
ORGANISM: Artificial Sequence
FEATURE:

OTHER INFORMATION: A6-C mutant
placeholder

FEATURE:

NAME/KEY: misc_feature
LOCATION: (1) ..(3)
OTHER INFORMATION:
FEATURE:

NAME/KEY: misc_feature
LOCATION: (13)..(15)

OTHER INFORMATION: n is a,

<220>
<221>
<222>
<223>
<220>
<221>
<222>
<223>

n is a, ¢, g,

¢, 9,

<400> SEQUENCE: 20

nnnctataca tannn

<210>
<211>
<212>
<213>
<220>
<223>

SEQ ID NO 21
LENGTH: 15
TYPE: DNA
ORGANISM: Artificial Sequence
FEATURE:

OTHER INFORMATION: A6-G mutant
placeholder

FEATURE:

NAME/KEY: misc_feature
LOCATION: (1) ..(3)
OTHER INFORMATION:
FEATURE:

NAME/KEY: misc_feature
LOCATION: (13)..(15)

OTHER INFORMATION: n is a,

<220>
<221>
<222>
<223>
<220>
<221>
<222>
<223>

n is a,

<400> SEQUENCE: 21

nnnctataga tannn

<210>
<211>
<212>
<213>
<220>
<223>

SEQ ID NO 22
LENGTH: 15
TYPE: DNA
ORGANISM: Artificial Sequence
FEATURE:

OTHER INFORMATION: T8-A mutant
placeholder

FEATURE:

NAME/KEY: misc_feature
LOCATION: (1) ..(3)
OTHER INFORMATION:
FEATURE:

NAME/KEY: misc_feature
LOCATION: (13)..(15)
OTHER INFORMATION:

<220>
<221>
<222>
<223>
<220>
<221>
<222>
<223>

n is a, ¢, g,

n is a, ¢, g,

<400> SEQUENCE: 22

nnnctataaa aannn

<210>
<211>
<212>
<213>
<220>
<223>

SEQ ID NO 23

LENGTH: 15

TYPE: DNA

ORGANISM: Artificial Sequence
FEATURE:

OTHER INFORMATION: T8-C mutant
placeholder

15

(Figure 7A) n nucleotides added as
or t
or t
15
(Figure 7A) n nucleotides added as
or t
or t
15
(Figure 7A) n nucleotides added as
or t
or t
15
(Figure 7A) n nucleotides added as
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<220> FEATURE:

<221> NAME/KEY: misc_feature

<222> LOCATION: (1)..(3)

<223> OTHER INFORMATION: n is a, ¢, g, or t

<220> FEATURE:

<221> NAME/KEY: misc_feature

<222> LOCATION: (13)..(15)

<223> OTHER INFORMATION: n is a, ¢, g, or t

<400> SEQUENCE: 23

nnnctataaa cannn 15

<210> SEQ ID NO 24

<211> LENGTH: 15

<212> TYPE: DNA

<213> ORGANISM: Artificial Sequence

<220> FEATURE:

<223> OTHER INFORMATION: T8-G mutant (Figure 7A) n nucleotides added as
placeholder

<220> FEATURE:

<221> NAME/KEY: misc_feature

<222> LOCATION: (1)..(3)

<223> OTHER INFORMATION: n is a, ¢, g, or t

<220> FEATURE:

<221> NAME/KEY: misc_feature

<222> LOCATION: (13)..(15)

<223> OTHER INFORMATION: n is a, ¢, g, or t

<400> SEQUENCE: 24

nnnctataaa gannn 15

<210> SEQ ID NO 25

<211> LENGTH: 15

<212> TYPE: DNA

<213> ORGANISM: Artificial Sequence

<220> FEATURE:

<223> OTHER INFORMATION: A9-G mutant (Figure 7A) n nucleotides added as
placeholder

<220> FEATURE:

<221> NAME/KEY: misc_feature

<222> LOCATION: (1)..(3)

<223> OTHER INFORMATION: n is a, ¢, g, or t

<220> FEATURE:

<221> NAME/KEY: misc_feature

<222> LOCATION: (13)..(15)

<223> OTHER INFORMATION: n is a, ¢, g, or t

<400> SEQUENCE: 25

nnnctataaa tgnnn 15

<210> SEQ ID NO 26

<211> LENGTH: 15

<212> TYPE: DNA

<213> ORGANISM: Artificial Sequence

<220> FEATURE:

<223> OTHER INFORMATION: A9-C mutant (Figure 7A) n nucleotides added as
placeholder

<220> FEATURE:

<221> NAME/KEY: misc_feature

<222> LOCATION: (1)..(3)

<223> OTHER INFORMATION: n is a, ¢, g, or t

<220> FEATURE:

<221> NAME/KEY: misc_feature

<222> LOCATION: (13)..(15)

<223> OTHER INFORMATION: n is a, ¢, g, or t

<400> SEQUENCE: 26

nnnctataaa tcennn

15
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<210> SEQ ID NO 27

<211> LENGTH: 15

<212> TYPE: DNA

<213> ORGANISM: Artificial Sequence
<220> FEATURE:

<223> OTHER INFORMATION: A9-T mutant (Figure 7A) n nucleotides added as

placeholder
<220> FEATURE:
<221> NAME/KEY: misc_feature
<222> LOCATION: (1)..(3)
<223> OTHER INFORMATION: n is a, ¢, g, or t
<220> FEATURE:
<221> NAME/KEY: misc_feature
<222> LOCATION: (13)..(15)
<223> OTHER INFORMATION: n is a, ¢, g, or t

<400> SEQUENCE: 27

nnnctataaa ttnnn

<210> SEQ ID NO 28

<211> LENGTH: 16

<212> TYPE: DNA

<213> ORGANISM: Arabidopsis thaliana

<220> FEATURE:

<221> NAME/KEY: misc_feature

<222> LOCATION: (1)..(3)

<223> OTHER INFORMATION: n is a, ¢, g, or t
<220> FEATURE:

<221> NAME/KEY: misc_feature

<222> LOCATION: (14)..(16)

<223> OTHER INFORMATION: n is a, ¢, g, or t

<400> SEQUENCE: 28

nnntttctte ttennn

<210> SEQ ID NO 29

<211> LENGTH: 16

<212> TYPE: DNA

<213> ORGANISM: Artificial Sequence

<220> FEATURE:

<223> OTHER INFORMATION: ZmCPL3v9 (Figure 3)
<220> FEATURE:

<221> NAME/KEY: misc_feature

<222> LOCATION: (1)..(3)

<223> OTHER INFORMATION: n is a, ¢, g, or t
<220> FEATURE:

<221> NAME/KEY: misc_feature

<222> LOCATION: (14)..(16)

<223> OTHER INFORMATION: n is a, ¢, g, or t

<400> SEQUENCE: 29

nnnctacata cccecnnn

<210> SEQ ID NO 30

<211> LENGTH: 309

<212> TYPE: DNA

<213> ORGANISM: Artificial Sequence
<220> FEATURE:

<223> OTHER INFORMATION: ZmCPL3v9 (Figure 3) embedded in SEQ ID NO:

<400> SEQUENCE: 30

gatccgacce ggegtgetet acataccegt cacccectete ctetteatee tetettttet

tcgeccaaat ctegegtget gecteegtee tgeccccage gegtgegete cgatccegecg

ggtttcageg ctgcggetgt cgatttacge gatttgtetg gecagaataca gttcagagec

tcgagegetyg cagatcgagg acctggtegt cggatteggg cgeegegggt gagacctagg

15

16

16

60

120

180

240
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cgccggagtt tttgtgacgg agttttggeg tggttggtgg agggggggag gaaggagcgyg

tctcatatg

<210> SEQ ID NO 31

<211> LENGTH: 307

<212> TYPE: DNA

<213> ORGANISM: Artificial Sequence
<220> FEATURE:

<223> OTHER INFORMATION: ZmCPL3v10 (Figure 3) embedded in SEQ ID NO:

<400> SEQUENCE: 31

gatccgacce ggegtgeteg cgtecegtca ccectetect ctteatecte tettttette
geccaaatcet cgegtgetge cteegtectyg cccccagege gtgegeteeg atccgecggyg
tttcageget geggetgteg atttacgega tttgtetgge agaatacagt tcagagecte
gagcgetgea gatcgaggac ctggtegteg gattegggeg cegegggtga gacctaggeg
ccggagtttt tgtgacggag ttttggegtg gttggtggag ggggggagga aggagceggtce
tcatatg

<210> SEQ ID NO 32

<211> LENGTH: 310

<212> TYPE: DNA

<213> ORGANISM: Artificial Sequence
<220> FEATURE:

<223> OTHER INFORMATION: ZmCPL3vl1ll (Figure 3) embedded in SEQ ID NO:

<400> SEQUENCE: 32

gatccgacce ggegtgetet acgegtcceg tcacccctet cctettecate ctetetttte
ttcgeccaaa tctegegtge tgecteegte ctgeccecag cgegtgeget ccegatccegece
gggtttcage gectgeggetg tegatttacyg cgatttgtet ggcagaatac agttcagage
ctecgageget gcagatcgag gacctggteg teggattegg gegecgeggdg tgagacctag
gegecggagt ttttgtgacg gagttttgge gtggttggtg gaggggggga ggaaggagcyg
gtctcatatg

<210> SEQ ID NO 33

<211> LENGTH: 25

<212> TYPE: DNA

<213> ORGANISM: Artificial Sequence

<220> FEATURE:

<223> OTHER INFORMATION: ZmCPL3v12 (Figure 4)

<400> SEQUENCE: 33

ctacatatge gtccegtege ccaaa

<210> SEQ ID NO 34

<211> LENGTH: 283

<212> TYPE: DNA

<213> ORGANISM: Artificial Sequence
<220> FEATURE:

<223> OTHER INFORMATION: ZmCPL3v12 (Figure 4) embedded in SEQ ID NO:

<400> SEQUENCE: 34

gatccgacce ggegtgetcet acatatgegt ccegtegece aaatctegeg tgetgectec

gteetgecce cagegegtge getecgatee gecegggttte agegetgegyg ctgtegattt

acgcgatttyg tctggcagaa tacagttcag agectcgage getgcagate gaggacctgg

300

309

60

120

180

240

300

307

60

120

180

240

300

310

25

1

60

120

180
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tegteggatt cgggegecge gggtgagace taggegecgg agtttttgtg acggagtttt

ggegtggttg gtggaggggg ggaggaagga gcggtctcat atg

<210> SEQ ID NO 35

<211> LENGTH: 32

<212> TYPE: DNA

<213> ORGANISM: Artificial Sequence

<220> FEATURE:

<223> OTHER INFORMATION: ZmCPL3v13 (Figure 4)

<400> SEQUENCE: 35

ctacatatge gtccegtcac cectetecte tt

<210> SEQ ID NO 36

<211> LENGTH: 290

<212> TYPE: DNA

<213> ORGANISM: Artificial Sequence
<220> FEATURE:

<223> OTHER INFORMATION: ZmCPL3v13 (Figure 4) embedded in SEQ ID NO:

<400> SEQUENCE: 36

gatccgacce ggegtgetet acatatgegt ccegtcacce ctetectett tetegegtge
tgccteegte ctgcccccag cgegtgeget cegatcegece gggtttcage getgeggetg
tcgatttacg cgatttgtet ggcagaatac agttcagage ctcgageget gcagatcgag
gacctggteg tcggattcegg gegecgeggyg tgagacctag gegecggagt ttttgtgacg

gagttttggc gtggttggtg gaggggggga ggaaggagcg gtctcatatg

<210> SEQ ID NO 37

<211> LENGTH: 31

<212> TYPE: DNA

<213> ORGANISM: Artificial Sequence

<220> FEATURE:

<223> OTHER INFORMATION: ZmCPL3v12 deletion

<400> SEQUENCE: 37

cacccctete ctettecatee tetettttet t

<210> SEQ ID NO 38

<211> LENGTH: 24

<212> TYPE: DNA

<213> ORGANISM: Artificial Sequence

<220> FEATURE:

<223> OTHER INFORMATION: ZmCPL3v13 deletion

<400> SEQUENCE: 38

catcctetet tttettegee caaa

<210> SEQ ID NO 39

<211> LENGTH: 15

<212> TYPE: DNA

<213> ORGANISM: Artificial Sequence

<220> FEATURE:

<223> OTHER INFORMATION: Zm-prom4vl Figure 8 n nucleotides added as
placeholder

<220> FEATURE:

<221> NAME/KEY: misc_feature

<222> LOCATION: (1)..(3)

<223> OTHER INFORMATION: n is a, ¢, g, or t

<220> FEATURE:

<221> NAME/KEY: misc_feature

<222> LOCATION: (13)..(15)

240

283

32

60

120

180

240

290

31

24
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<223>

<400>

OTHER INFORMATION: n is a, ¢,

SEQUENCE: 39

nnnctataaa agnnn

<210> SEQ ID NO 40

<211> LENGTH: 10

<212> TYPE: DNA

<213> ORGANISM: Artificial Sequence

<220> FEATURE:

<223> OTHER INFORMATION: Zm-prom4v2
placeholder

<220> FEATURE:

<221> NAME/KEY: misc_feature

<222> LOCATION: (1)..(3)

<223> OTHER INFORMATION: n is a, c,

<220> FEATURE:

<221> NAME/KEY: misc_feature

<222> LOCATION: (8)..(1l0

<223> OTHER INFORMATION: n is a, c,

<400> SEQUENCE: 40

nnntatannn

<210> SEQ ID NO 41

<211> LENGTH: 14

<212> TYPE: DNA

<213> ORGANISM: Artificial Sequence

<220> FEATURE:

<223> OTHER INFORMATION: Zm-prom4v5
placeholder

<220> FEATURE:

<221> NAME/KEY: misc_feature

<222> LOCATION: (1)..(3)

<223> OTHER INFORMATION: n is a, c,

<220> FEATURE:

<221> NAME/KEY: misc_feature

<222> LOCATION: (12)..(14)

<223> OTHER INFORMATION: n is a, c,

<400> SEQUENCE: 41

nnnccecteccet tnnn

<210>
<211>
<212>
<213>
<220>
<223>

<220>
<221>
<222>
<223>
<220>
<221>
<222>
<223>

<400>

SEQ ID NO 42
LENGTH: 14
TYPE: DNA
ORGANISM: Artificial Sequence
FEATURE:

OTHER INFORMATION: Zm-prom4veé
placeholder

FEATURE:

NAME/KEY: misc_feature
LOCATION: (1) ..(3)
OTHER INFORMATION:
FEATURE:

NAME/KEY: misc_feature
LOCATION: (12)..(14)

OTHER INFORMATION: n is a,

n is a, ¢,
<,

SEQUENCE: 42

nnnctcectect cnnn

<210>
<211>
<212>
<213>
<220>
<223>

SEQ ID NO 43

LENGTH: 15

TYPE: DNA

ORGANISM: Artificial Sequence
FEATURE:

OTHER INFORMATION: Zm-prom5vil

g, or t

15
Figure 8 n nucleotides added as
g, or t
g, or t

10
Figure 9 n nucleotides added as
g, or t
g, or t

14
Figure 9 n nucleotides added as
g, or t
g, or t

14

Figure 10 n nucleotides added as
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placeholder

<220> FEATURE:

<221> NAME/KEY: misc_feature

<222> LOCATION: (1)..(3)

<223> OTHER INFORMATION: n is a, ¢, g, or t

<220> FEATURE:

<221> NAME/KEY: misc_feature

<222> LOCATION: (13)..(15)

<223> OTHER INFORMATION: n is a, ¢, g, or t

<400> SEQUENCE: 43

nnngtattaa aannn 15

<210> SEQ ID NO 44

<211> LENGTH: 10

<212> TYPE: DNA

<213> ORGANISM: Artificial Sequence

<220> FEATURE:

<223> OTHER INFORMATION: Zm-prom5v2 Figure 10 n nucleotides added as
placeholder

<220> FEATURE:

<221> NAME/KEY: misc_feature

<222> LOCATION: (1)..(3)

<223> OTHER INFORMATION: n is a, ¢, g, or t

<220> FEATURE:

<221> NAME/KEY: misc_feature

<222> LOCATION: (8)..(1l0

<223> OTHER INFORMATION: n is a, ¢, g, or t

<400> SEQUENCE: 44

nnntattnnn 10

<210> SEQ ID NO 45

<211> LENGTH: 10

<212> TYPE: DNA

<213> ORGANISM: Artificial Sequence

<220> FEATURE:

<223> OTHER INFORMATION: Zm-prom5v3 Figure 10 n nucleotides added as
placeholder

<220> FEATURE:

<221> NAME/KEY: misc_feature

<222> LOCATION: (1)..(3)

<223> OTHER INFORMATION: n is a, ¢, g, or t

<220> FEATURE:

<221> NAME/KEY: misc_feature

<222> LOCATION: (8)..(1l0

<223> OTHER INFORMATION: n is a, ¢, g, or t

<400> SEQUENCE: 45

nnnaaaannn 10

<210> SEQ ID NO 46

<211> LENGTH: 10

<212> TYPE: DNA

<213> ORGANISM: Artificial Sequence

<220> FEATURE:

<223> OTHER INFORMATION: Zm-prom5vé Figure 11

<400> SEQUENCE: 46

ccttecgett 10

<210> SEQ ID NO 47

<211> LENGTH: 15

<212> TYPE: DNA

<213> ORGANISM: Artificial Sequence

<220> FEATURE:

<223> OTHER INFORMATION: Bv-prom2v2 Figure 12 n nucleotides added as

placeholder
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<220> FEATURE:

<221> NAME/KEY: misc_feature

<222> LOCATION: (1)..(3)

<223> OTHER INFORMATION: n is a, ¢, g, or t
<220> FEATURE:

<221> NAME/KEY: misc_feature

<222> LOCATION: (13)..(15)

<223> OTHER INFORMATION: n is a, ¢, g, or t

<400> SEQUENCE: 47

nnntatttat atnnn

<210> SEQ ID NO 48

<211> LENGTH: 10

<212> TYPE: DNA

<213> ORGANISM: Artificial Sequence
<220> FEATURE:

15

<223> OTHER INFORMATION: Bv-prom2v3 Figure 12 n nucleotides added as

placeholder
<220> FEATURE:
<221> NAME/KEY: misc_feature
<222> LOCATION: (1)..(3)
<223> OTHER INFORMATION: n is a, ¢, g, or t
<220> FEATURE:
<221> NAME/KEY: misc_feature
<222> LOCATION: (8)..(10
<223> OTHER INFORMATION: n is a, ¢, g, or t

<400> SEQUENCE: 48

nnntatannn

<210> SEQ ID NO 49

<211> LENGTH: 41

<212> TYPE: DNA

<213> ORGANISM: Artificial Sequence

<220> FEATURE:

<223> OTHER INFORMATION: Bv-prom2v4 Figure 13

<400> SEQUENCE: 49

tctetetete tetcetetete tetetetete tetetetete t
<210> SEQ ID NO 50

<211> LENGTH: 20

<212> TYPE: DNA

<213> ORGANISM: Artificial Sequence

<220> FEATURE:

<223> OTHER INFORMATION: Bv-prom2v5 Figure 13

<400> SEQUENCE: 50

tctectectete tetcetetete

10

41

20

1. A method for gradually decreasing the expression level
of a nucleic acid molecule of interest in at least one cell,
preferably a plant cell, comprising the following steps:

(1) introducing at least one modification into a promoter
sequence of the nucleic acid molecule of interest,
wherein the modification is at least one, and preferably
exactly one, point mutation and/or a targeted deletion
of one or more defined and consecutive nucleotides,
wherein the modification disrupts at least one core
promoter consensus sequence; and

(ii) obtaining at least one cell showing a decreased
expression level of a nucleic acid molecule of interest
compared to the expression level of the nucleic acid
molecule of interest under the control of an unmodified
control promoter.

2. The method of claim 1, wherein the core promoter
consensus sequence is a TATA box motif, a Y-patch motif, an
initiator element, or a downstream promoter element and/or
wherein the at least one modification is a point mutation
disrupting a TATA box motif and/or wherein the at least one
modification is a targeted deletion of one or more consecu-
tive nucleotides comprising one or more nucleotides form-
ing or being part of a TATA box motif in the core promoter
sequence.

3. The method of claim 1, wherein the at least one
modification is a targeted deletion of one or more nucleo-
tides comprising at least one, two, three, four, five, six,
seven, eight or nine consecutive nucleotides forming or
being part of a TATA box motif in the core promoter
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sequence and/or, wherein the at least one modification is a
targeted deletion of one or more nucleotides comprising at
least one, two, three, four, five, six, seven, eight, nine, ten,
eleven, twelve, thirteen, fourteen, fifteen, twenty, twenty-
five, thirty, thirty-five, forty, forty-five, or at least fifty
consecutive nucleotides of a Y-patch in the core promoter
sequence.

4. The method of claim 1, wherein the expression level of
the nucleic acid molecule of interest is decreased by up to
95%, up to 90%, up to 85%, up to 80%, up to 75%, up to
70%, up to 65%, up to 60%, up to 55%, up to 50%, up to
45%, up to 40%, up to 35%, up to 30%, up to 25%, up to
20%, up to 15%, up to 10% compared to the expression level
of the nucleic acid molecule of interest under the control of
an unmodified control promoter.

5. The method of claim 1, wherein

(a) the expression level of the nucleic acid molecule of

interest is decreased by 40 to 80%, preferably 40 to
60%, compared to the expression level of the nucleic
acid molecule of interest under the control of an
unmodified control promoter when the at least one
modification is a point mutation affecting the one or the
two consecutive nucleotides located at the 5'-end and/
or at the 3'-end of a TATA box motif or wherein the
modification is a targeted deletion of consecutive
nucleotides comprising 20 to 60%, preferably 30 to
50% of the nucleotides forming a Y-patch motif; or
wherein

(b) the expression level of the nucleic acid molecule of

interest is decreased by 50 to 95%, preferably 70 to
95% compared to the expression level of the nucleic
acid molecule of interest under the control of an
unmodified control promoter when the at least one
modification is a point mutation affecting one or two
consecutive nucleotides located at least one nucleotide
apart from the 5'-end and/or the 3'-end of a TATA box
motif, or wherein the modification is a targeted deletion
of two or more nucleotides comprising at least two, at
least three, at least four, at least five, at least six or at
least seven nucleotides forming or being part of a TATA
box motif, or wherein the modification is a targeted
deletion of consecutive nucleotides comprising 75 to
95%, preferably 80 to 90% of the nucleotides forming
a Y-patch motif.

6. The method of claim 1, wherein the at least one
modification is introduced by mutagenesis or by site-specific
modification techniques using a site-specific nuclease or an
active fragment thereof and/or a base editor.

7. The method of claim 1, wherein step (i) includes:
introducing into the cell a site-specific nuclease or an active
fragment thereof, or providing the sequence encoding the
same, the site-specific nuclease inducing a single- or double-
strand break at a predetermined location, preferably wherein
the site-specific nuclease or the active fragment thereof
comprises a zinc-finger nuclease, a transcription activator-
like effector nuclease, a CRISPR/Cas system, including a
CRISPR/Cas9 system, a CRISPR/Cpfl system, a CRISPR/
C2C2 system a CRISPR/CasX system, a CRISPR/CasY
system, a CRISPR/Cmr system, a CRISPR/MAD7 system,
a CRISPR/CasZ system, an engineered homing endonu-
clease, a recombinase, a transposase and a meganuclease,
and/or any combination, variant, or catalytically active frag-
ment thereof; and optionally when the site-specific nuclease
or the active fragment thereof is a CRISPR nuclease: pro-
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viding at least one guide RNA or at least one guide RNA
system, or a nucleic acid encoding the same; and optionally
providing at least one repair template nucleic acid sequence.

8. A method for producing a cell or an organism, prefer-

ably a plant cell or a plant, having a decreased expression
level of a nucleic acid molecule of interest, comprising the
steps:

(1) providing a cell comprising the nucleic acid molecule
of interest, which is expressed under the control of a
promoter;

(i1) introducing at least one modification into the promoter
sequence of the nucleic acid molecule of interest,
wherein the modification is at least one, and preferably
exactly one point mutation and/or a targeted deletion of
one or more defined and consecutive nucleotides,
wherein the modification disrupts at least one core
promoter consensus sequence, and

(iii) obtaining a cell having a decreased expression level
of the nucleic acid molecule of interest compared to the
expression level of the nucleic acid molecule of interest
under the control of an unmodified control promoter
and optionally, culturing the cell to obtain an organism
having a decreased expression level of a nucleic acid
molecule of interest.

9. The method of claim 8, wherein the core promoter
consensus sequence is a TATA box motif, a Y-patch motif, an
initiator element, or a downstream promoter element and/or
wherein the at least one modification is a point mutation
disrupting a TATA box motif and/or wherein the at least one
modification is a targeted deletion of one or more consecu-
tive nucleotides comprising one or more nucleotides form-
ing or being part of a TATA box motif in the core promoter
sequence.

10. The method of claim 8, wherein the at least one
modification is a targeted deletion of one or more nucleo-
tides comprising at least one, two, three, four, five, six,
seven, eight or nine consecutive nucleotides forming or
being part of a TATA box motif in the core promoter
sequence and/or, wherein the at least one modification is a
targeted deletion of one or more nucleotides comprising at
least one, two, three, four, five, six, seven, eight, nine, ten,
eleven, twelve, thirteen, fourteen, fifteen, twenty, twenty-
five, thirty, thirty-five, forty, forty-five, or at least fifty
consecutive nucleotides of a Y-patch in the core promoter
sequence.

11. The method of claim 8, wherein the expression level
of the nucleic acid molecule of interest is decreased by up to
95%, up to 90%, up to 85%, up to 80%, up to 75%, up to
70%, up to 65%, up to 60%, up to 55%, up to 50%, up to
45%, up to 40%, up to 35%, up to 30%, up to 25%, up to
20%, up to 15%, up to 10% compared to the expression level
of the nucleic acid molecule of interest under the control of
an unmodified control promoter.

12. The method of claim 8, wherein

(a) the expression level of the nucleic acid molecule of
interest is decreased by 40 to 80%, preferably 40 to
60%, compared to the expression level of the nucleic
acid molecule of interest under the control of an
unmodified control promoter when the at least one
modification is a point mutation affecting the one or the
two consecutive nucleotides located at the 5'-end and/
or at the 3'-end of a TATA box motif or wherein the
modification is a targeted deletion of consecutive
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nucleotides comprising 20 to 60%, preferably 30 to
50% of the nucleotides forming a Y-patch motif; or
wherein

(b) the expression level of the nucleic acid molecule of

interest is decreased by 50 to 95%, preferably 75 to
95%, compared to the expression level of the nucleic
acid molecule of interest under the control of an
unmodified control promoter when the at least one
modification is a point mutation affecting one or two
consecutive nucleotides located at least one nucleotide
apart from the 5'-end and/or the 3'-end of a TATA box
motif, or wherein the modification is a targeted deletion
of two or more nucleotides comprising at least two, at
least three, at least four, at least five, at least six or at
least seven nucleotides forming or being part of a TATA
box motif, or wherein the modification is a targeted
deletion of consecutive nucleotides comprising 75 to
95%, preferably 80 to 90% of the nucleotides forming
a Y-patch motif.

13. The method of claim 8, wherein the at least one
modification is introduced in step (ii) by mutagenesis or by
site-specific modification techniques using a site-specific
nuclease or an active fragment thereof and/or a base editor,
preferably wherein step (ii) includes: introducing into the
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cell a site-specific nuclease or an active fragment thereof, or
providing the sequence encoding the same, the site-specific
nuclease inducing a single- or double-strand break at a
predetermined location, preferably wherein the site-specific
nuclease or the active fragment thereof comprises a zinc-
finger nuclease, a transcription activator-like effector nucle-
ase, a CRISPR/Cas system, including a CRISPR/Cas9 sys-
tem, a CRISPR/Cpfl system, a CRISPR/C2C2 system a
CRISPR/CasX system, a CRISPR/CasY system, a CRISPR/
Cmr system, a CRISPR/MAD7 system, a CRISPR/CasZ
system, an engineered homing endonuclease, a recombinase,
a transposase and a meganuclease, and/or any combination,
variant, or catalytically active fragment thereof, and option-
ally when the site-specific nuclease or the active fragment
thereof is a CRISPR nuclease: providing at least one guide
RNA or at least one guide RNA system, or a nucleic acid
encoding the same; and optionally providing at least one
repair template nucleic acid sequence.

14. A plant cell obtained or obtainable by a method
according to claim 8.

15. A plant organism or a part thereof obtained or obtain-
able by culturing a cell of claim 14.
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