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TRANSGENIC PLANT COMPRISING A POLYNUCLEOTIDE ENCODING A VARIABLE DOMAIN OF
HEAVY-CHAIN ANTIBODY

FIELD OF THE INVENTION

The present invention relates to the field of transgenic plants. In particular the present invention relates to
a transgenic plant or plant tissue or plant cell comprising at least one polynucleotide comprising at least
one seqgquence encoding a variable domain of a heavy-chain antibody (VHH) specifically binding to a
sphingolipid of a fungus. The present invention further relates to a method for protecting at least part of a
plant or plant tissue or plant cell from an infection with a plant pathogen, for inhibiting the growth of a
plant pathogen on at least part of a plant or plant tissue or plant cell, or for increasing pathogen
resistance of at least part of a plant or plant tissue or plant cell, comprising expressing in at least part of
the plant or plant tissue or plant cell at least one polynucleotide encoding a VHH specifically binding to a
pathogen.

BACKGROUND

Crop protection, required for effective agriculture, relies heavily on the use of pesticides, which are
applied to the crops by spraying them onto the crop, applying during watering of the crops or

incorporating them into the soil. Pesticides are often organic chemical molecules and their repeated
application to crops poses toxicity threats to both agricultural workers during handling and to the
environment, due to spray drift, persistence in the soil or washing off into surface or ground water. It
would be advantageous to be able to use alternative compounds that are less toxic to humans and the
environment, but that at the same time provide effective control of plant pests. Proteinaceous pesticides
with specificity against a certain plant pest target may be very advantageous in this respect, as they are
expected to be short-lived in the environment and to have less toxic off-target effects. However, there are
only a few proteinaceous or peptidergic pesticides known. Some examples are Bt toxins, lectins,
defensins, fabatins, tachyplesin, magainin, harpin (see W0O2010019442), pea albumin 1-subunit b
(PA1b). However, these proteinaceous pesticides are either small peptides with compact structures,
stabilized by several disulphide bridges, or are larger proteins (>300 amino acids) which occur In
crystalline form (cry toxins). It is indeed known in the field of agriculture that biologicals, and in particular
proteins , are challenging structures for developing pesticides, as they generally have far too little stability
to maintain their pesticidal function in an agrochemical formulation, in particular for applications in the
field.

SUMMARY OF THE INVENTION

The present inventors have successfully developed transgenic plants comprising a polynucleotide
encoding polypeptides with surprisingly high specificity, affinity and potency against targets of plant or
Crop pests, in particular plant pathogens, such as plant pathogenic fungi. Moreover, it is shown that these
polypeptides retain their integrity, stability and activity upon in planta expression and that efficacious pest
or pathogenic control can surprisingly be achieved.
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The present inventors have realised a transgenic plant comprising a polynucleotide, wherein the
expression of the polynucleotide Iin at least part of the transgenic plant (i.e., in planta expression of the
polynucleotide) protects at least part of the transgenic plant from an infection or other biological
interaction with a plant pathogenic fungus.

Hence, a first aspect of the present invention relates to a transgenic plant or plant tissue or plant cell
comprising at least one polynucleotide comprising at least one sequence encoding a variable domain of a
heavy-chain antibody (VHH) specifically binding to a sphingolipid of a fungus.

In certain embodiments of the transgenic plants or plant tissues or plant cells, methods, or uses, as
taught herein, a VHH as taught herein specifically binds to a sphingolipid of a fungus. In certain
embodiments, a VHH as taught herein specifically binds to a ceramide of a fungus. In certain
embodiments, a VHH as taught herein specifically binds to a glycosphingolipid of a fungus. In certain
embodiments, a VHH as taught herein specifically binds to a cerebroside of a fungus. In certain preferred
embodiments, a VHH as taught herein specifically binds to a glucocerebroside of a fungus.

The present inventors have found that a VHH as taught herein specifically binds to a sphingolipid of a
fungus and binds to a sphingolipid of a plant pathogenic fungus.

Hence, In certain embodiments, the present invention relates to a transgenic plant or plant tissue or plant
cell comprising at least one polynucleotide comprising at least one sequence encoding a VHH specifically
binding to a sphingolipid of a fungus, preferably to a ceramide of a fungus, preferably to a
glycosphingolipid of a fungus, more preferably to a cerebroside of a fungus, even more preferably to a
glucocerebroside of a fungus, and wherein the VHH binds to a sphingolipid of a plant pathogenic fungus,
preferably to a ceramide of a plant pathogenic fungus, preferably to a glycosphingolipid of a plant
pathogenic fungus, more preferably to a cerebroside of a plant pathogenic fungus, even more preferably
to a glucocerebroside of a plant pathogenic fungus.

In certain embodiments, the present invention relates to a transgenic plant or plant tissue or plant cell
comprising at least one polynucleotide comprising at least one sequence encoding a VHH specifically
binding to a sphingolipid of a fungus, and wherein the VHH binds to a sphingolipid of a plant pathogenic
fungus, preferably to a ceramide of a plant pathogenic fungus, preferably to a glycosphingolipid of a plant
pathogenic fungus, more preferably to a cerebroside of a plant pathogenic fungus, even more preferably
to a glucocerebroside of a plant pathogenic fungus.

In certain embodiments, the present invention relates to a transgenic plant or plant tissue or plant cell
comprising at least one polynucleotide comprising at least one sequence encoding a VHH specifically
binding to a ceramide of a fungus, and wherein the VHH binds to a sphingolipid of a plant pathogenic
fungus, preferably to a ceramide of a plant pathogenic fungus, preferably to a glycosphingolipid of a plant
pathogenic fungus, more preferably to a cerebroside of a plant pathogenic fungus, even more preferably
to a glucocerebroside of a plant pathogenic fungus.

In certain embodiments, the present invention relates to a transgenic plant or plant tissue or plant cell
comprising at least one polynucleotide comprising at least one sequence encoding a VHH specifically
binding to a glycosphingolipid of a fungus, and wherein the VHH binds to a sphingolipid of a plant
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pathogenic fungus, preferably to a ceramide of a plant pathogenic fungus, preferably to a
glycosphingolipid of a plant pathogenic fungus, more preferably to a cerebroside of a plant pathogenic
fungus, even more preferably to a glucocerebroside of a plant pathogenic fungus.

In certain embodiments, the present invention relates to a transgenic plant or plant tissue or plant cell
comprising at least one polynucleotide comprising at least one seqguence encoding a VHH specifically
binding to a cerebroside of a fungus, and wherein the VHH binds to a sphingolipid of a plant pathogenic
fungus, preferably to a ceramide of a plant pathogenic fungus, preferably to a glycosphingolipid of a plant
pathogenic fungus, more preferably to a cerebroside of a plant pathogenic fungus, even more preferably
to a glucocerebroside of a plant pathogenic fungus.

In certain embodiments, the present invention relates to a transgenic plant or plant tissue or plant cell
comprising at least one polynucleotide comprising at least one sequence encoding a VHH specifically
binding to a glucocerebroside of a fungus, and wherein the VHH binds to a sphingolipid of a plant
pathogenic fungus, preferably to a ceramide of a plant pathogenic fungus, preferably to a
glycosphingolipid of a plant pathogenic fungus, more preferably to a cerebroside of a plant pathogenic
fungus, even more preferably to a glucocerebroside of a plant pathogenic fungus.

In certain embodiments of the transgenic plants or plant tissues or plant cells, methods, or uses, as
taught herein, a VHH as taught herein binds to a sphingolipid of a plant pathogenic fungus. In certain
embodiments, a VHH as taught herein binds to a ceramide of a plant pathogenic fungus. In certain
embodiments, a VHH as taught herein specifically binds to a glycosphingolipid of a plant pathogenic
fungus. In certain embodiments, a VHH as taught herein specifically binds to a cerebroside of a plant
pathogenic fungus. In certain preferred embodiments, a VHH as taught herein specifically binds to a
glucocerebroside of a plant pathogenic fungus.

In certain embodiments, the transgenic plant or plant tissue or plant cell may have an increased or
enhanced level of a VHH as taught herein relative to (i.e., compared with) a non-modified (i.e., non-
transformed or untransformed, such as wild type) plant or plant tissue.

In certain embodiments, the transgenic plant or plant tissue or plant cell may have a level of a VHH as
taught herein which is at least 0,001 % of the amount of total soluble protein in the transgenic plant or
plant tissue or plant cell, in particular in an extract of the transgenic plant or plant tissue. For example, the
transgenic plant or plant tissue or plant cell may have a level of a VHH as taught herein which is at least
0,005 %, at least 0,01 %, at least 0,05 %, at least 0,1 %, at least 0,2 %, at least 0,3 %, at least 0,4 %, or
at least 0,5% of the amount of total soluble protein in the transgenic plant or plant tissue or plant cell, in
particular in an extract of the transgenic plant or plant tissue.

In certain embodiments, the expression of the polynucleotide in at least part of the transgenic plant or
plant tissue or plant cell may protect at least part of the transgenic plant or plant tissue or plant cell from
an infection with a plant pathogenic fungus. For example, the expression of the polynucleotide Iin at least
part of the transgenic plant or plant tissue or plant cell may protect at least part of the transgenic plant or
plant tissue or plant cell from an infection with a plant pathogenic fungus relative to (i.e., compared with) a
non-modified (i.e., non-transformed or untransformed, such as wild type) plant or plant tissue.
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In certain embodiments, the expression of the polynucleotide in at least part of the transgenic plant or
plant tissue or plant cell may inhibit the growth of a plant pathogenic fungus on at least part of the
transgenic plant or plant tissue. For example, the expression of the polynucleotide in at least part of the
transgenic plant or plant tissue or plant cell may inhibit the growth of a plant pathogenic fungus on at least
part of the transgenic plant or plant tissue or plant cell relative to (i.e., compared with) the growth of the
plant pathogenic fungus on a non-modified (i.e., non-transformed or untransformed, such as wild type)
plant or plant tissue.

In certain embodiments, the expression of the polynucleotide in at least part of the transgenic plant or
plant tissue or plant cell may increases the resistance of at least part of the transgenic plant or plant

tissue or plant cell against a plant pathogenic fungus. For example, the expression of the polynucleotide
In at least part of the transgenic plant or plant tissue or plant cell may increases the resistance of at least
part of the transgenic plant or plant tissue or plant cell against a plant pathogenic fungus relative to (i.e.,
compared with) the resistance of a non-modified (i.e., non-transformed or untransformed, such as wild
type) plant or plant tissue or plant cell against the plant pathogenic fungus.

In certain embodiments, the expression of the polynucleotide in at least part of the transgenic plant or
plant tissue or plant cell may protect at least part of the transgenic plant or plant tissue or plant cell from
an infection with a plant pathogenic fungus, may inhibit the growth of a plant pathogenic fungus on at
least part of the transgenic plant or plant tissue or plant cell, and/or may increase the resistance of at
least part of the transgenic plant or plant tissue or plant cell against a plant pathogenic fungus.

In certain embodiments of the transgenic plants or plant tissues or plant cells, methods, or uses, as
taught herein, the polynucleotide may comprise a promoter suitable for expression in plants, such as the
35S Cauliflower Mosaic Virus (CaMV) promoter, a plant tissue or plant cell specific promoter, or an
iInducible promoter.

In certain embodiments of the transgenic plants or plant tissues or plant cells, methods, or uses, as
taught herein, the polynucleotide may comprise at least one sequence encoding a targeting signal for
secretion, for location to the cytoplasm, or for location to cellular compartments or organelles, such as the
ER lumen, the apoplast, the vacuole, or intra- and/or exterior membranes.

In certain embodiments of the transgenic plants or plant tissues or plant cells, methods, or uses, as
taught herein, the polynucleotide may comprise at least one sequence encoding a tag, preferably a HIso,
c-myc, FLAG, C-tag, 3xFLAG, Hisb, His10, HA, T7, strep, HSV, and/or an E-tag.

In certain embodiments of the transgenic plants or plant tissues or plant cells, methods, or uses, as
taught herein, the polynucleotide may encode the VHH as such, as a combination with one or more
identical or different VHHS, or as a combination with one or more identical or different VHHS with an
fragment crystallizable region (Fc region) of an antibody; optionally with a spacer.

In certain embodiments, the polynucleotide may encode the VHH as such, optionally with a spacer. In
certain other embodiments, the polynucleotide may encode the VHH as a combination with one or more,
such as two or more, identical or different VHHS, optionally with a spacer. In certain other embodiments,
the polynucleotide may encode the VHH as a combination with one or more, such as two or more,
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identical or different VHHS with a fragment crystallizable region (Fc region) of an antibody, optionally with
a spacer. Such a spacer advantageously spatially extends two VHHs from each other, thereby
enhancing the flexibility of the VHHS relative to each other and/or assuring optimal interaction between
each VHH and its antigen.

In certain embodiments of the transgenic plants or plant tissues or plant cells, methods, or uses, as
taught herein, the plant may be a plant selected from the group consisting of corn, rice, wheat, barley,
sorghum, millet oats, rye, triticale or other cereals, soybean, alfalfa or other leguminous crops, sugar
beet, fodder beet, papaya, banana and plantains or other fruits, grapevines, nuts, oilseed rape, sunflower
or other oil crops, squash cucumber, melons or other cucurbits, cotton or other fiber plants, sugarcane,
palm, jatropha or other fuel crops, cabbages, tomato, pepper or other vegetables, ornamentals, shrubs,
poplar, eucalyptus or other trees, evergreens, grasses, coffee plants, tea plants, tobacco plants, hop
plants, rubber plants, and latex plants.

In certain embodiments of the transgenic plants or plant tissues or plant cells, methods, or uses, as
taught herein, the polynucleotide may comprise a sequence encoding a VHH comprising:

() any one or more of SEQ ID NO 1 to 84, preferably SEQ ID NO 1, 2, and/or 70, more preferably SEQ ID
NO 1 and/or 2, and/or

(i) a CDR1, CDR2, and CDR3 region, wherein (i) the CDR1 region is selected from the group of SEQ ID
NOs 85-168, and/or (ii) the CDR2 region is selected from the group of SEQ ID NOs 169-252, and/or (iii)
the CDR3 region is selected from the group of SEQ ID NOs 253-335, or the CDR3 region has the amino
acid sequence NRY.

In certain embodiments of the transgenic plants or plant tissues or plant cells, methods, or uses, as
taught herein, the polynucleotide may comprise a sequence encoding a VHH comprising any one or more
of SEQ ID NO 1 to 84, preferably SEQ ID NO 1 and/or 2. In certain embodiments, the polynucleotide may
comprise a sequence encoding a VHH comprising SEQ ID NO 1, SEQ ID NO 2, and/or SEQ ID NO 70.
In certain embodiments, the polynucleotide may comprise a sequence encoding a VHH comprising SEQ

ID NO 1 and/or SEQ ID NO 2. In certain embodiments, the polynucleotide may comprise a sequence

encoding a VHH comprising SEQ ID NO 1. In certain embodiments, the polynucleotide may comprise a

sequence encoding a VHH comprising SEQ ID NO 2. In certain embodiments, the polynucleotide may
comprise a sequence encoding a VHH comprising SEQ ID NO 70.

In certain embodiments of the transgenic plants or plant tissues or plant cells, methods, or uses, as

taught herein, the polynucleotide may comprise a sequence encoding a VHH comprising a CDR1, CDR2,
and CDR3 region, wherein (i) the CDR1 region is selected from the group of SEQ ID NOs 85-168, and/or
(i) the CDR2 region is selected from the group of SEQ ID NOs 169-252, and/or (iii) the CDR3 region is
selected from the group of SEQ ID NOs 253-335, or the CDR3 region has the amino acid sequence NRY.

In certain embodiments, the polynucleotide may comprise a seqguence encoding a VHH comprising a
CDR1, CDR2, and CDR3 region, wherein (i) the CDR1 region is selected from SEQ ID NOs 85 and/or 86,
and/or (ii) the CDR2 region is selected from SEQ ID NOs 169 and/or 170, and/or (iii) the CDR3 region is
selected from SEQ ID NOs 253 and/or 254. In certain embodiments, the polynucleotide may comprise a
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1 region Is

NOs 253. In certain embodiments, the polynucleotide may comprise a seguence encoding a VHH

comprising a CDR1, CDR2, and CDF

the CDR2 region is SEQ ID NOs 170, and/or (iii) the CDR3 region is SEQ ID NOs 254.

3 region, wherein (i) the CDR1 region is SEQ ID NOs 86, and/or (ii)

In certain embodiments of the transgenic plants or plant tissues or plant cells, methods, or uses, as

taught herein, the polynucleotide may comprise a sequence encoding a VHH comprising, consisting of, or

consisting essentially of four framework regions (
(CDF

SEQ ID NOs 85-168, and/or (ii) the CDF
and/or (iii) the CDR3 region is selected from the group of SEQ |

-Rs) and three complementary determining regions

s), a CDR1, CDR2, and CDR3 region, wherein (i) the CDR1 region is selected from the group of

the amino acid sequence NRY.

2 region is selected from the group of SEQ |
D NOs 253-335, or the CDR3 region has

D NOs 169-252,

In certain embodiments, the polynucleotide may comprise a sequence encoding a VHH comprising four

framework regions and three CDRs, a CDR1, CDR2, and CDF

3 region, wherein (i) the CDF

1 region Is

selected from SEQ ID NOs 85 and/or 86, and/or (ii) the CDR2 region is selected from SEQ ID NOs 169

and/or 170, and/or (iii) the CDF

3 region is selected from SEQ ID NOs 253 and/or 254. In certain

embodiments, the polynucleotide may comprise a sequence encoding a VHH comprising four framework
a CDR1, CDR2, and CDRS3 region, wherein (i) the CDR1 region is SEQ ID NOs

regions and three CDR

85, and/or (ii) the CDR2
certain embodiments, the polynucleotide may comprise a sequence encoding a VHH comprising four

framework regions and three CDRs, a CDR1, CDR2, and CDF

SEQ ID NOs 86, and/or (ii) the CDR2 region

NQOs 254.

'S,

region is SEQ ID NOs 169, and/or (iii) the CDF

3 region, wherein (i) the CDF
is SEQ ID NOs 170, and/or (iii) the CDR3 region is SEQ ID

3 region is SEQ ID NOs 253. In

1 region IS

In certain embodiments of the transgenic plants or plant tissues or plant cells, methods, or uses, as

taught herein, the polynucleotide may comprise a sequence encoding a VHH comprising a CDR1, C

and CDF

aC

D

R1 region having S

having SEQ ID NO: 253,

aC

D

R1 region having S

having SEQ ID NO: 254,

aC

D

R1 region having S

having SEQ ID NO: 255,

aC

D

R1 region having S

having SEQ ID NO: 256,

aC

D

R1 region having S

having SEQ ID NO: 257,

—Q ID NO: 85, a CD
and/or

—Q ID NO: 8o, a CD
and/or

—Q) ID NO: 87, a CD
and/or

—Q ID NO: 88, a CD
and/or

—Q ID NO: 89, a CD
and/or

3 region chosen from the list of comprising:

R2 region having has S

R2 region having has S

R2 region having has S

R2 region having has S

R2 region having has S

D

2

—Q ID NO: 169, and a CDR3 region

—Q ID NO: 170, and a CDR3 region

—Q ID NO: 171, and a CDRS3 region

—Q ID NO: 172, and a CDR3 region

—Q ID NO: 173, and a CDR3 region
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having S

a CDR1 region having SEQ ID NO:

having S

a CDR1 region having SEQ ID NO:

having S

a CDR1 region having SEQ ID NO:

having S

a CDR1 region having SEQ ID NO:

having S

a CDR1 region having SEQ ID NO:

having S

a CDR1 region having SEQ ID NO:

having S

a CDR1 region having SEQ ID NO:

having S

a CDR1 region having SEQ ID NO:

having S

=Q |

=Q |

=Q |

=Q |

=Q |

=Q |

=Q |

=Q |

=Q |

D NO: 258, and/or

D NO: 259, and/or

D NO: 260, and/or

D NO: 261, and/or

D NO: 262, and/or

D NO: 263, and/or

D NO: 264, and/or

D NO: 265, and/or

D NO: 266, and/or

a CDR1 region having SEQ ID NO

having S

a CDR1 region having SEQ ID NO

having S

a CDR1 region having SEQ ID NO

having S

a CDR1 region having SEQ ID NO

having S

a CDR1 region having SEQ ID NO

having S

a CDR1 region having SEQ ID NO

having S

a CDR1 region having SEQ ID NO

having S

a CDR1 region having SEQ ID NO

having S

=Q |

=Q |

—Q |

=Q |

=Q |

=Q |

=Q |

=Q |

D NO: 267, and/or

D NO: 268, and/or

D NO: 269, and/or

D NO: 270, and/or

D NO: 271, and/or

D NO: 272, and/or

D NO: 273, and/or

D NO: 274, and/or

100, a C

101, a C

102, a C

103, aC

104, a C

105, a C

100, a C
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90, a CD

91, a CD

92, a CD

93, a CD

94 a CD

95, a CD

96, a CD

97, a CD

98, a CD

99, a CD

/

R2 region having has S

R2 region having has S

R2 region having has S

R2 region having has S

R2 region having has S

R2 region having has S

R2 region having has S

R2 region having has S

R2 region having has S

R2 region having has S

R2 region having has SEQ ID NO

R2 region having has SEQ ID NO

R2 region having has SEQ ID NO

R2 region having has SEQ ID NO

R2 region having has SEQ ID NO

R2 region having has SEQ ID NO

R2 region having has SEQ ID NO

PCT/EP2015/075800

—Q ID NO: 174, and a CDR3 region

=Q D NO

=Q D NO

=Q ID NO

=Q ID NO

=Q D NO

=Q D NO

—Q ID NO

=Q D NO

=Q D NO

- 175, and a CDR3 region

. 176, and a CDR3 region

177, and a CDRS3 region

. 178, and a CDR3 region

. 179, and a CDR3 region

. 180, and a CDR3 region

- 181, and a CDR3 region

. 182, and a CDR3 region

. 183, and a CDR3 region

184, and a CDR3 region

. 185, and a CDR3 region

. 186, and a CDR3 region

187, and a CDR3 region

. 188, and a CDR3 region

189, and a CDR3 region

190, and a CDR3 region
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D

R1 region having SEQ ID NO

having SEQ ID NO: 275, and/or

aC

D

21 region having SEQ ID NO

having SEQ ID NO: 276, and/or

aC

D

21 region having SEQ ID NO

having SEQ ID NO: 277, and/or

aC

D

R1 region having SEQ ID NO

having SEQ ID NO: 278, and/or

aC

D

R1 region having SEQ ID NO

having SEQ ID NO: 279, and/or

aC

D

R1 region having SEQ ID NO

having S

=Q |

D NO: 280, and/or

a CDR1 region having SEQ ID NO

having S

=Q |

D NO: 281, and/or

a CDR1 region having SEQ ID NO

having S

=Q |

D NO: 282, and/or

a CDR1 region having SEQ ID NO

having S

=Q |

D NO: 283, and/or

aC

D

R1 region having SEQ ID NO

having SEQ ID NO: 284, and/or

aC

D

21 region having SEQ ID NO

having SEQ ID NO: 285, and/or

aC

D

R1 region having SEQ ID NO

having SEQ ID NO: 286, and/or

aC

D

R1 region having SEQ ID NO

having SEQ ID NO: 287, and/or

aC

D

R1 region having SEQ ID NO

having SEQ ID NO: 288, and/or

aC

D

R1 region having SEQ ID NO

having SEQ ID NO: 289, and/or

aC

D

R1 region having SEQ ID NO

having S

=Q |

D NO: 290, and/or

a CDR1 region having SEQ ID NO

having S

=Q |

D NO: 291, and/or
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107, a C

108, a C

109, a C

110, a C

111, a C

112, a C

113, a C

114, a C

115, a C

1106, a C

117, a C

118, a C

119, aC

120, aC

121, a C

122, a C

123, a C
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8

R2 region having has SEQ ID NO

R2 region having has SEQ ID NO

R2 region having has SEQ ID NO

R2 region having has SEQ ID NO

R2 region having has SEQ ID NO

R2 region having has SEQ ID NO

R2 region having has SEQ ID NO

R2 region having has SEQ ID NO

R2 region having has SEQ ID NO

R2 region having has SEQ ID NO:

R2 region having has SEQ ID NO:

R2 region having has SEQ ID NO:

R2 region having has SEQ ID NO:

R2 region having has SEQ ID NO:

R2 region having has SEQ ID NO:

R2 region having has SEQ ID NO:

R2 region having has SEQ ID NO:

191, and a CDR3 region

192, and a CDR3 region

193, and a CDR3 region

194, and a CDR3 region

195, and a CDR3 region

196, and a CDR3 region

197, and a CDR3 region

198, and a CDR3 region

199, and a CDR3 region

200, and a CDR3 region

201, and a CDR3 region

202, and a CDR3 region

203, and a CDR3 region

204, and a CDR3 region

205, and a CDR3 region

206, and a CDR3 region

207, and a CDR3 region
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a CDR1 region having SEQ ID NO

having S

=Q |

D NO: 292, and/or

a CDR1 region having SEQ ID NO

having S

=Q |

D NO: 293, and/or

a CDR1 region having SEQ ID NO

having S

=Q |

D NO: 294, and/or

a CDR1 region having SEQ ID NO

having S

=Q |

D NO: 295, and/or

a CDR1 region having SEQ ID NO

having S

=Q |

D NO: 2906, and/or

a CDR1 region having SEQ ID NO

having S

a CDR1 region having SEQ ID NO:

having S

a CDR1 region having SEQ ID NO:

having S

a CDR1 region having SEQ ID NO:

having S

a CDR1 region having SEQ ID NO:

having S

a CDR1 region having SEQ ID NO:

having S

a CDR1 region having SEQ ID NO:

having S

a CDR1 region having SEQ ID NO:

having S

a CDR1 region having SEQ ID NO:

having S

a CDR1 region having SEQ ID NO:

having S

=Q |

=Q |

=Q |

=Q |

=Q |

=Q |

—Q |

=Q |

=Q |

=Q |

D NO: 297, and/or

D NO: 298, and/or

D NO: 299, and/or

D NO: 300, and/or

D NO: 301, and/or

D NO: 302, and/or

D NO: 303, and/or

D NO: 304, and/or

D NO: 305, and/or

D NO: 306, and/or

a CDR1 region having SEQ ID NO

having the amino acid sequence NF

CA 02966548 2017-05-02

124, a C

125, a C

120, a C

127,aC

128, a C

129, a C

130, a C

131, aC

132, a C

133, a C

134, a C

135, aC

130, a C

137, aC

138, a C

139, aC

D

Y, and/or

a CDR1 region having SEQ ID NO: 140, a C

having S

=Q |

D NO: 307, and/or

D
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R2 region having has SEQ ID NO:

R2 region having has SEQ ID NO:

R2 region having has SEQ ID NO:

R2 region having has SEQ ID NO:

R2 region having has SEQ ID NO:

R2 region having has SEQ ID NO:

R2 region having has SEQ ID NO:

R2 region having has SEQ ID NO:

R2 region having has SEQ ID NO:

R2 region having has SEQ ID NO:

R2 region having has SEQ ID NO:

R2 region having has SEQ ID NO:

R2 region having has SEQ ID NO:

R2 region having has SEQ ID NO:

R2 region having has SEQ ID NO:

R2 region having has SEQ ID NO:

R2 region having has SEQ ID NO:

208, and a CDR3 region

209, and a CDR3 region

210, and a CDR3 region

211, and a CDRS3 region

212, and a CDR3 region

213, and a CDR3 region

214, and a CDR3 region

215, and a CDR3 region

216, and a CDR3 region

217, and a CDR3 region

218, and a CDR3 region

219, and a CDR3 region

220, and a CDR3 region

221, and a CDR3 region

222, and a CDR3 region

223, and a CDR3 region

224, and a CDR3 region
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D

21 region having SEQ ID NO:

having SEQ ID NO: 308, and/or

aC

D

21 region having SEQ ID NO:

having SEQ ID NO: 309, and/or

aC

D

21 region having SEQ ID NO:

having SEQ ID NO: 310, and/or

aC

D

21 region having SEQ ID NO:

having SEQ ID NO: 311, and/or

aC

D

21 region having SEQ ID NO:

having SEQ ID NO: 312, and/or

aC

D

21 region having SEQ ID NO:

having S

a CDR1 region having SEQ ID NO:

having S

a CDR1 region having SEQ ID NO:

having S

a CDR1 region having SEQ ID NO:

having S

=Q |

=Q |

=Q |

=Q |

D NO: 313, and/or

D NO: 314, and/or

D NO: 315, and/or

D NO: 316, and/or

a CDR1 region having SEQ ID NO

having S

=Q |

D NO: 317, and/or

a CDR1 region having SEQ ID NO

having S

=Q |

D NO: 318, and/or

a CDR1 region having SEQ ID NO

having S

—Q |

D NO: 319, and/or

a CDR1 region having SEQ ID NO

having S

=Q |

D NO: 320, and/or

a CDR1 region having SEQ ID NO

having S

=Q |

D NO: 321, and/or

a CDR1 region having SEQ ID NO

having S

=Q |

D NO: 322, and/or

a CDR1 region having SEQ ID NO

having S

=Q |

D NO: 323, and/or

a CDR1 region having SEQ ID NO

having S

=Q |

D NO: 324, and/or
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141, a C

142, a C

143, a C

144, a C

145 a C

140, a C

147, a C

148, a C

149, a C

150, a C

151, aC

152, a C

153, a C

154, a C

155, a C

150, a C

157, a C
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R2 region having has SEQ ID NO:

R2 region having has SEQ ID NO:

R2 region having has SEQ ID NO:

R2 region having has SEQ ID NO:

R2 region having has SEQ ID NO:

R2 region having has SEQ ID NO:

R2 region having has SEQ ID NO:

R2 region having has SEQ ID NO:

R2 region having has SEQ ID NO:

R2 region having has SEQ ID NO:

R2 region having has SEQ ID NO:

R2 region having has SEQ ID NO:

R2 region having has SEQ ID NO:

R2 region having has SEQ ID NO:

R2 region having has SEQ ID NO:

R2 region having has SEQ ID NO:

R2 region having has SEQ ID NO:

225, and a CDR3 region

226, and a CDR3 region

227, and a CDR3 region

228, and a CDR3 region

229, and a CDR3 region

230, and a CDR3 region

231, and a CDR3 region

232, and a CDR3 region

233, and a CDR3 region

234, and a CDR3 region

235, and a CDR3 region

236, and a CDR3 region

237, and a CDR3 region

238, and a CDR3 region

239, and a CDR3 region

240, and a CDRS3 region

241, and a CDR3 region
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a CDR1 region having SEQ ID NO: 158, a CDR2 region having has SEQ ID NO:

having S

=Q |

D NO: 325, and/or

a CDR1 region having SEQ ID NO: 159, a CDR2 region having has SEQ ID NO:

having S

=Q |

D NO: 326, and/or

a CDR1 region having SEQ ID NO: 160, a CDR2 region having has SEQ ID NO:

having S

=Q |

D NO: 327, and/or

a CDR1 region having SEQ ID NO: 161, a CDR2 region having has SEQ ID NO:

having S

=Q |

D NO: 328, and/or

a CDR1 region having SEQ ID NO: 162, a CDR2 region having has SEQ ID NO:

having S

=Q |

D NO: 329, and/or

a CDR1 region having SEQ ID NO: 163, a CDR2 region having has SEQ ID NO:

having S

=Q |

D NO: 330, and/or

a CDR1 region having SEQ ID NO: 164, a CDR2 region having has SEQ ID NO:

having S

=Q |

D NO: 331, and/or

a CDR1 region having SEQ ID NO: 165, a CDR2 region having has SEQ ID NO:

having S

=Q |

D NO: 332, and/or

a CDR1 region having SEQ ID NO: 166, a CDR2 region having has SEQ ID NO:

having S

=Q |

D NO: 333, and/or

a CDR1 region having SEQ ID NO: 167, a CDR2 region having has SEQ ID NO:

having S

=Q |

D NO: 334, and/or

a CDR1 region having SEQ ID NO: 168, a CDR2 region having has SEQ ID NO:

having S

=Q |

D NO: 335.

242, and a CDR3 region

243, and a CDR3 region

244, and a CDR3 region

245, and a CDR3 region

246, and a CDR3 region

247, and a CDR3 region

248, and a CDR3 region

249, and a CDR3 region

250, and a CDR3 region

251, and a CDR3 region

252, and a CDR3 region

In certain embodiments of the transgenic plants or plant tissues or plant cells, methods, or uses, as

taught herein, the polynucleotide may comprise a sequence encoding a VHH comprising a CDR1, CDR2

and CDF

3 region chosen from the list of comprising:

a CDR1 region having SEQ ID NO: 85, a CD

having S

—Q |

D NO: 253, and/or

a CDR1 region having SEQ ID NO: 86, a CD

having S

=Q |

D NO: 254.

R2 region having has SEQ ID NO: 169, and a CDRS3 region

R2 region having has SEQ ID NO: 170, and a CDRS3 region

In certain embodiments of the transgenic plants or plant tissues or plant cells, methods, or uses, as

taught herein, the polynucleotide may comprise a sequence encoding a VHH comprising a CDR1 region

having SEQ ID NO: 85, a CDR2 region having has SEQ ID NO: 169, and a CDRS3 region having SEQ ID

NO: 253.

In certain embodiments of the transgenic plants or plant tissues or plant cells, methods, or uses, as

taught herein, the polynucleotide may comprise a sequence encoding a VHH comprising a CDR1 region
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having SEQ ID NO: 86, a CDR2 region having has SEQ ID NO: 170, and a CDRS3 region having SEQ ID
NO: 254.

A further aspect relates to harvestable parts and propagation materials of a transgenic plant or plant
tissue or plant cell as defined herein, comprising at least one polynucleotide as defined herein.
Accordingly, a further aspect provides harvestable parts and propagation materials of a transgenic plant
or plant tissue or plant cell as defined herein, comprising at least one polynucleotide comprising at least
one sequence encoding a VHH specifically binding to a sphingolipid of a fungus, preferably to a ceramide
of a fungus, preferably to a glycosphingolipid of a fungus, more preferably to a cerebroside of a fungus,
even more preferably to a glucocerebroside of a fungus. In certain embodiments, the VHH binds to a
sphingolipid of a plant pathogenic fungus, preferably to a ceramide of a plant pathogenic fungus,
preferably to a glycosphingolipid of a plant pathogenic fungus, more preferably to a cerebroside of a plant
pathogenic fungus, even more preferably to a glucocerebroside of a plant pathogenic fungus.

In certain embodiments, the harvestable parts and propagation materials of a transgenic plant or plant
tissue or plant cell are selected from the group consisting of seeds, fruits, grains, bulbs, bolls, tubers,
progeny, and hybrids.

A further aspect relates to an extract of a transgenic plant or plant tissue or plant cell as defined herein,
comprising at least one polynucleotide as defined herein, said extract comprising said VHH. Accordingly,
a further aspect provides an extract of a transgenic plant or plant tissue or plant cell as defined herein,
comprising at least one VHH specifically binding to a sphingolipid of a fungus, preferably to a ceramide of
a fungus, preferably to a glycosphingolipid of a fungus, more preferably to a cerebroside of a fungus,
even more preferably to a glucocerebroside of a fungus. In certain embodiments, the VHH binds to a
sphingolipid of a plant pathogenic fungus, preferably to a ceramide of a plant pathogenic fungus,
preferably to a glycosphingolipid of a plant pathogenic fungus, more preferably to a cerebroside of a plant
pathogenic fungus, even more preferably to a glucocerebroside of a plant pathogenic fungus.

A further aspect relates to compositions comprising an extract of a transgenic plant or plant tissue or plant
cell as defined herein. Accordingly, a further aspect provides a composition comprising an extract of a
transgenic plant or plant tissue or plant cell as defined herein, comprising at least one VHH specifically
binding to a sphingolipid of a fungus, preferably to a ceramide of a fungus, preferably to a
glycosphingolipid of a fungus, more preferably to a cerebroside of a fungus, even more preferably to a
glucocerebroside of a fungus. In certain embodiments, the VHH binds to a sphingolipid of a plant
pathogenic fungus, preferably to a ceramide of a plant pathogenic fungus, preferably to a
glycosphingolipid of a plant pathogenic fungus, more preferably to a cerebroside of a plant pathogenic
fungus, even more preferably to a glucocerebroside of a plant pathogenic fungus.

A further aspect relates to a method for the production of a transgenic plant or plant tissue or plant cell
comprising the introduction of at least one polynucleotide as defined herein into the genome of a plant or
plant tissue. Hence, a further aspect provides a method for the production of a transgenic plant or plant
tissue or plant cell comprising the introduction of at least one polynucleotide comprising at least one
seguence encoding a VHH specifically binding to a sphingolipid of a fungus into the genome of a plant or
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plant tissue. In certain embodiments, the present invention relates to a method for the production of a
transgenic plant or plant tissue or plant cell comprising the introduction of at least one polynucleotide
comprising at least one seguence encoding a VHH specifically binding to a ceramide of a fungus into the
genome of a plant or plant tissue. In certain embodiments, the present invention relates to a method for
the production of a transgenic plant or plant tissue or plant cell comprising the introduction of at least one
polynucleotide comprising at least one seqguence encoding a VHH specifically binding to a
glycosphingolipid of a fungus into the genome of a plant or plant tissue. In certain embodiments, the
present invention relates to a method for the production of a transgenic plant or plant tissue or plant cell
comprising the introduction of at least one polynucleotide comprising at least one sequence encoding a
VHH specifically binding to a cerebroside of a fungus into the genome of a plant or plant tissue. In certain
embodiments, the present invention relates to a method for the production of a transgenic plant or plant
tissue or plant cell comprising the introduction of at least one polynucleotide comprising at least one
seguence encoding a VHH specifically binding to a glucocerebroside of a fungus into the genome of a
plant or plant tissue. In certain embodiments, the VHH binds to a sphingolipid of a plant pathogenic
fungus, preferably to a ceramide of a plant pathogenic fungus, preferably to a glycosphingolipid of a plant
pathogenic fungus, more preferably to a cerebroside of a plant pathogenic fungus, even more preferably
to a glucocerebroside of a plant pathogenic fungus.

A further aspect relates to the use of at least one polynucleotide as defined herein, for the production of a
transgenic plant or plant tissue. A further aspect thus provides the use of at least one polynucleotide
comprising at least one sequence encoding a VHH specifically binding to a sphingolipid of a fungus, for
the production of a transgenic plant or plant tissue. In certain embodiments, the invention relates to the
use of at least one polynucleotide comprising at least one sequence encoding a VHH specifically binding
to a ceramide of a fungus, for the production of a transgenic plant or plant tissue. In certain embodiments,
the invention relates to the use of at least one polynucleotide comprising at least one sequence encoding
a VHH specifically binding to a glycosphingolipid of a fungus, for the production of a transgenic plant or
plant tissue. In certain embodiments, the invention relates to the use of at least one polynucleotide
comprising at least one sequence encoding a VHH specifically binding to a cerebroside of a fungus, for
the production of a transgenic plant or plant tissue. In certain embodiments, the invention relates to the
use of at least one polynucleotide comprising at least one sequence encoding a VHH specifically binding
to a glucocerebroside of a fungus, for the production of a transgenic plant or plant tissue. In certain
embodiments, the VHH binds to a sphingolipid of a plant pathogenic fungus, preferably to a ceramide of a
plant pathogenic fungus, preferably to a glycosphingolipid of a plant pathogenic fungus, more preferably
to a cerebroside of a plant pathogenic fungus, even more preferably to a glucocerebroside of a plant
pathogenic fungus.

The present inventors have found that a VHH specifically binding to a pathogen (and binding to a plant
pathogen) which is produced in at least part of the transgenic plant (e.g., in planta expression of a
polynucleotide encoding the VHHR specifically binding to a pathogen) has antimicrobial effects per se, In
particular microbiostatic effects, on the plant pathogen. The present inventors found that a VHH as taught
herein does not act as a ‘'targeting agent of an antimicrobial substance or composition to the plant
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pathogen but as an antimicrobial agent per se, in particular as a microbiostatic agent per se, on the plant
pathogen.

Accordingly, a further aspect of the present invention relates to a method for protecting at least part of a
plant or plant tissue or plant cell from an infection with a plant pathogen, for inhibiting the growth of a
plant pathogen on at least part of a plant or plant tissue or plant cell, and/or for increasing pathogen
resistance of at least part of a plant or plant tissue or plant cell, comprising expressing in at least part of
the plant or plant tissue or plant cell at least one polynucleotide encoding a variable domain of a heavy-
chain antibody (VHH) specifically binding to a pathogen. In certain embodiments, the VHH may
specifically bind to a sphingolipid of a pathogen, preferably to a ceramide of a pathogen, preferably to a
glycosphingolipid of a pathogen, more preferably to a cerebroside of a pathogen, even more preferably to
a glucocerebroside of a pathogen.

In certain embodiments, the present invention relates to a method for protecting at least part of a plant or
plant tissue or plant cell from an infection with a plant pathogen, for inhibiting the growth of a plant
pathogen on at least part of a plant or plant tissue or plant cell, and/or for increasing pathogen resistance
of at least part of a plant or plant tissue or plant cell, comprising expressing in at least part of the plant or
plant tissue or plant cell at least one polynucleotide encoding a VHH specifically binding to a pathogen,
and wherein the VHH binds to a plant pathogen, preferably to a sphingolipid of a plant pathogen,
preferably to a ceramide of a plant pathogen, preferably to a glycosphingolipid of a plant pathogen, more
preferably to a cerebroside of a plant pathogen, even more preferably to a glucocerebroside of a plant
pathogen.

A further aspect of the present invention relates to a method for protecting at least part of a plant or plant
tissue or plant cell from an infection with a plant pathogen, for inhibiting the growth of a plant pathogen on
at least part of a plant or plant tissue or plant cell, and/or for increasing pathogen resistance of at least
part of a plant or plant tissue or plant cell, comprising treating said at least part of a plant or plant tissue or
plant cell with an extract of a transgenic plant or plant tissue or plant cell as defined herein, comprising at
least one polynucleotide as defined herein, said extract comprising said VHH.

A further aspect of the present invention relates to a method for protecting at least part of a plant or plant
tissue or plant cell from an infection with a plant pathogen, for inhibiting the growth of a plant pathogen on
at least part of a plant or plant tissue or plant cell, and/or for increasing pathogen resistance of at least
part of a plant or plant tissue or plant cell, comprising treating said at least part of a plant or plant tissue or
plant cell with a composition comprising an extract of a transgenic plant or plant tissue or plant cell as
defined herein, comprising at least one polynucleotide as defined herein, said extract comprising said
VHH.

A further aspect relates to the use of an extract of a transgenic plant or plant tissue or plant cell as
defined herein, comprising at least one polynucleotide as defined herein, said extract comprising said
VHH, for protecting at least part of a plant or plant tissue or plant cell from an infection with a plant
pathogen, for inhibiting the growth of a plant pathogen on at least part of a plant or plant tissue or plant
cell, and/or for increasing pathogen resistance of at least part of a plant or plant tissue or plant cell.



10

15

20

29

30

39

CA 02966548 2017-05-02

WO 2016/071438 PCT/EP2015/075800
15

A further aspect relates to the use of a composition comprising an extract of a transgenic plant or plant
tissue or plant cell as defined herein, comprising at least one polynucleotide as defined herein, said
extract comprising said VHHR, for protecting at least part of a plant or plant tissue or plant cell from an
infection with a plant pathogen, for inhibiting the growth of a plant pathogen on at least part of a plant or
plant tissue or plant cell, and/or for increasing pathogen resistance of at least part of a plant or plant
tissue or plant cell.

In certain embodiments of the methods or uses, as taught herein, the VHH may specifically bind to a
pathogen, and the VHH may bind to a plant pathogen, preferably to a sphingolipid of a plant pathogen,
preferably to a ceramide of a plant pathogen, preferably to a glycosphingolipid of a plant pathogen, more
preferably to a cerebroside of a plant pathogen, even more preferably to a glucocerebroside of a plant
pathogen.

In certain embodiments of the methods or uses, as taught herein, the VHH may specifically bind to a
sphingolipid of a pathogen, and the VHH may bind to a plant pathogen, preferably to a sphingolipid of a
plant pathogen, preferably to a ceramide of a plant pathogen, preferably to a glycosphingolipid of a plant
pathogen, more preferably to a cerebroside of a plant pathogen, even more preferably to a
glucocerebroside of a plant pathogen.

In certain embodiments of the methods or uses, as taught herein, the VHH may specifically bind to a
ceramide of a pathogen, and the VHH may bind to a plant pathogen, preferably to a sphingolipid of a
plant pathogen, preferably to a ceramide of a plant pathogen, preferably to a glycosphingolipid of a plant
pathogen, more preferably to a cerebroside of a plant pathogen, even more preferably to a
glucocerebroside of a plant pathogen.

In certain embodiments of the methods or uses, as taught herein, the VHH may specifically bind to a
glycosphingolipid of a pathogen, and the VHH may bind to a plant pathogen, preferably to a sphingolipid
of a plant pathogen, preferably to a ceramide of a plant pathogen, preferably to a glycosphingolipid of a
plant pathogen, more preferably to a cerebroside of a plant pathogen, even more preferably to a
glucocerebroside of a plant pathogen.

In certain embodiments of the methods or uses, as taught herein, the VHH may specifically bind to a
cerebroside of a pathogen, and the VHH may bind to a plant pathogen, preferably to a sphingolipid of a
plant pathogen, preferably to a ceramide of a plant pathogen, preferably to a glycosphingolipid of a plant
pathogen, more preferably to a cerebroside of a plant pathogen, even more preferably to a
glucocerebroside of a plant pathogen.

In certain embodiments of the methods or uses, as taught herein, the VHH may specifically bind to a
glucocerebroside of a pathogen, and the VHH may bind to a plant pathogen, preferably to a sphingolipid
of a plant pathogen, preferably to a ceramide of a plant pathogen, preferably to a glycosphingolipid of a
plant pathogen, more preferably to a cerebroside of a plant pathogen, even more preferably to a
glucocerebroside of a plant pathogen.

In certain embodiments, the present invention relates to a method for protecting at least part of a plant or
plant tissue or plant cell from an infection or other biological interaction with a plant pathogen, comprising
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expressing in at least part of the plant or plant tissue or plant cell at least one polynucleotide encoding a
VHH specifically binding to a pathogen.

In certain embodiments, the present invention relates to a method for inhibiting the growth of a plant
pathogen on at least part of a plant or plant tissue or plant cell, comprising expressing in at least part of
the plant or plant tissue or plant cell at least one polynucleotide encoding a VHH specifically binding to a
pathogen.

In certain embodiments, the present invention relates to a method for increasing pathogen resistance of
at least part of a plant or plant tissue or plant cell, comprising expressing in at least part of the plant or
plant tissue or plant cell at least one polynucleotide encoding a VHH specifically binding to a pathogen. In
certain embodiments, the present invention relates to a method for increasing resistance of at least part
of a plant or plant tissue or plant cell against a plant pathogen, comprising expressing in at least part of
the plant or plant tissue or plant cell at least one polynucleotide encoding a VHH specifically binding to a
pathogen.

In certain embodiments, the present invention relates to a method as taught herein, for protecting at least
part of a plant or plant tissue or plant cell from an infection with a plant pathogenic fungus, for inhibiting
the growth of a plant pathogenic fungus on at least part of a plant or plant tissue or plant cell, and/or for
iIncreasing resistance of at least part of a plant or plant tissue or plant cell against the plant pathogenic
fungus, comprising expressing in at least part of the plant or plant tissue or plant cell at least one
polynucleotide as defined herein. Hence, in certain embodiments, the present invention relates to a
method as taught herein, for protecting at least part of a plant or plant tissue or plant cell from an infection
with a plant pathogenic fungus, for inhibiting the growth of a plant pathogenic fungus on at least part of a
plant or plant tissue or plant cell, and/or for increasing resistance of at least part of a plant or plant tissue
or plant cell against the plant pathogenic fungus, comprising expressing in at least part of the plant or
plant tissue or plant cell at least one polynucleotide comprising at least one seguence encoding a VHH
specifically binding to a sphingolipid of a fungus. In certain embodiments, the present invention relates to
a method as taught herein, for protecting at least part of a plant or plant tissue or plant cell from an
infection with a plant pathogenic fungus, for inhibiting the growth of a plant pathogenic fungus on at least
part of a plant or plant tissue or plant cell, and/or for increasing resistance of at least part of a plant or
plant tissue or plant cell against the plant pathogenic fungus, comprising expressing in at least part of the
plant or plant tissue or plant cell at least one polynucleotide comprising at least one sequence encoding a
VHH specifically binding to a ceramide of a fungus. In certain embodiments, the present invention relates
to a method as taught herein, for protecting at least part of a plant or plant tissue or plant cell from an
infection with a plant pathogenic fungus, for inhibiting the growth of a plant pathogenic fungus on at least
part of a plant or plant tissue or plant cell, and/or for increasing resistance of at least part of a plant or
plant tissue or plant cell against the plant pathogenic fungus, comprising expressing in at least part of the
plant or plant tissue or plant cell at least one polynucleotide comprising at least one sequence encoding a
VHH specifically binding to a glycosphingolipid of a fungus. In certain embodiments, the present invention
relates to a method as taught herein, for protecting at least part of a plant or plant tissue or plant cell from
an infection with a plant pathogenic fungus, for inhibiting the growth of a plant pathogenic fungus on at
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least part of a plant or plant tissue or plant cell, and/or for increasing resistance of at least part of a plant
or plant tissue or plant cell against the plant pathogenic fungus, comprising expressing in at least part of
the plant or plant tissue or plant cell at least one polynucleotide comprising at least one seqguence
encoding a VHH specifically binding to a cerebroside of a fungus. in certain embodiments, the present
iInvention relates to a method as taught herein, for protecting at least part of a plant or plant tissue or plant
cell from an infection with a plant pathogenic fungus, for inhibiting the growth of a plant pathogenic fungus
on at least part of a plant or plant tissue or plant cell, and/or for increasing resistance of at least part of a
plant or plant tissue or plant cell against the plant pathogenic fungus, comprising expressing in at least
part of the plant or plant tissue or plant cell at least one polynucleotide comprising at least one seqguence
encoding a VHH specifically binding to a glucocerebroside of a fungus. In certain embodiments, the VHH
binds to a sphingolipid of a plant pathogenic fungus, preferably to a ceramide of a plant pathogenic
fungus, preferably to a glycosphingolipid of a plant pathogenic fungus, more preferably to a cerebroside
of a plant pathogenic fungus, even more preferably to a glucocerebroside of a plant pathogenic fungus.

A further aspect relates to the use of at least one polynucleotide encoding a variable domain of a heavy-
chain antibody (VHR) specifically binding to a pathogen, for protecting at least part of a plant or plant
tissue or plant cell from an infection with a plant pathogen, for inhibiting the growth of a plant pathogen on
at least part of a plant or plant tissue or plant cell, and/or for increasing pathogen resistance of at least
part of a plant or plant tissue or plant cell, wherein the polynucleotide is expressed in at least part of the
plant or plant tissue. In certain embodiments, the VHH may specifically bind to a sphingolipid of a
pathogen, preferably to a ceramide of a pathogen, preferably to a glycosphingolipid of a pathogen, more
preferably to a cerebroside of a pathogen, even more preferably to a glucocerebroside of a pathogen.

In certain embodiments, the present invention relates to the use of at least one polynucleotide encoding a
VHH specifically binding to a pathogen, for protecting at least part of a plant or plant tissue or plant cell
from an infection with a plant pathogen, for inhibiting the growth of a plant pathogen on at least part of a
plant or plant tissue or plant cell, and/or for increasing pathogen resistance of at least part of a plant or
plant tissue or plant cell, wherein the polynucleotide is expressed In at least part of the plant or plant
tissue or plant cell, and wherein the VHH binds to a plant pathogen, preferably to a sphingolipid of a plant
pathogen, preferably to a ceramide of a plant pathogen, preferably to a glycosphingolipid of a plant
pathogen, more preferably to a cerebroside of a plant pathogen, even more preferably to a
glucocerebroside of a plant pathogen.

In certain embodiments, the present invention relates to the use of at least one polynucleotide encoding a
VHH specifically binding to a pathogen, for protecting at least part of a plant or plant tissue or plant cell
from an infection or other biological interaction with a plant pathogen, wherein the polynucleotide is
expressed In at least part of the plant or plant tissue.

In certain embodiments, the present invention relates to the use of at least one polynucleotide encoding a
VHH specifically binding to a pathogen, for inhibiting the growth of a plant pathogen on at least part of a
plant or plant tissue or plant cell, wherein the polynucleotide Is expressed Iin at least part of the plant or
plant tissue.
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In certain embodiments, the present invention relates to the use of at least one polynucleotide encoding a
VHH specifically binding to a pathogen, for increasing pathogen resistance of at least part of a plant or
plant tissue or plant cell, wherein the polynucleotide IS expressed in at least part of the plant or plant
tissue. In certain embodiments, the present invention relates to the use of at least one polynucleotide
encoding a VHH specifically binding to a pathogen, for increasing resistance of at least part of a plant or
plant tissue or plant cell against a plant pathogen, wherein the polynucleotide is expressed in at least part
of the plant or plant tissue.

In certain embodiments, the present invention relates to the uses as taught herein, for protecting at least
part of a plant or plant tissue or plant cell from an infection with a plant pathogenic fungus, for inhibiting
the growth of a plant pathogenic fungus on at least part of a plant or plant tissue or plant cell, and/or for
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