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CLAIMS

1. An RNA molecule comprising a first RNA component, a second RNA component
which is covalently linked to the first RNA component and, optionally, one or more or all of (i)
a linking ribonucleotide sequence which covalently links the first and second RNA
components, (ii) a 5’ leader sequence and (iii) a 3’ trailer sequence,
_wherein the first RNA component consists of, in 5’ to 3’ order, a first 5° ribonucleotide,
a first RNA sequence and a first 3’ ribonucleotide, wherein the first 5* and 3’ ribonucleotides
basepair with each other in the first RNA component, wherein the first RNA sequence
comprises a first sense ribonucleotide sequence of at least 20 contiguous ribonucleotides, a first
loop sequence of at least 4 ribonucleotides and a first antisense ribonucleotide sequence of at
least 20 contiguous ribonucleotides, wherein the first antisense ribonucleotide sequence
hybridises with the first sense ribonucleotide sequence in the RNA molecule, wherein the first
antisense ribonucleotide sequence is capable of hybridising to a first region of a target RNA
molecule,
_wherein the second RNA component is covalently linked, via the linking ribonucleotide
sequence if present or directly if the linking ribonucleotide sequence is not present, to the first
5’ ribonucleotide or the first 3’ ribonucleotide,
_ wherein the second RNA component consists of, in 5° to 3’ order, a second 5’
ribonucleotide, a second RNA sequence and a second 3’ ribonucleotide, wherein the second 5’
and 3’ ribonucleotides basepair to each other in the RNA molecule, wherein the second RNA
sequence comprises a second sense ribonucleotide sequence, a second loop sequence of at least
4 ribonucleotides and a second antisense ribonucleotide sequence, wherein the second sense
ribonucleotide sequence hybridises with the second antisense ribonucleotide sequence in the
RNA molecule,
_wherein the 5’ leader sequence, if present, consists of a sequence of ribonucleotides
which is covalently linked to the first 5 ribonucleotide if the second RNA component is linked
to the first 3’ ribonucleotide or to the second 5’ ribonucleotide if the second RNA component is
linked to the first 5° ribonucleotide, and
_wherein the 3’ trailer sequence, if present, consists of a sequence of ribonucleotides
which is covalently linked to the second 3 ribonucleotide if the second RNA component is
linked to the first 3’ ribonucleotide or to the first 3’ ribonucleotide if the second RNA
component is linked to the first 5’ ribonucleotide,

wherein the RNA molecule is a single strand of ribonucleotides which comprises a 5’
end and a 3’ end, and

wherein the target RNA molecule is in an arthropod cell or in a plant cell.
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2. An RNA molecule comprising a first RNA component, a second RNA component
which is covalently linked to the first RNA component and, optionally, one or more or all of (i)
a linking ribonucleotide sequence which covalently links the first and second RNA
components, (ii) a 5’ leader sequence and (iii) a 3’ trailer sequence,
_wherein the first RNA component consists of, in 5’ to 3’ order, a first 5° ribonucleotide,
a first RNA sequence and a first 3’ ribonucleotide, wherein the first 5* and 3’ ribonucleotides
basepair, wherein the first RNA sequence comprises a first sense ribonucleotide sequence, a
first loop sequence of at least 4 ribonucleotides and a first antisense ribonucleotide sequence,
wherein the first sense ribonucleotide sequence and first antisense ribonucleotide sequence
each of at least 20 contiguous ribonucleotides whereby the at least 20 contiguous
ribonucleotides of the first sense ribonucleotide sequence fully basepair with the at least 20
contiguous ribonucleotides of the first antisense ribonucleotide sequence, wherein the at least
20 contiguous ribonucleotides of the first sense ribonucleotide sequence are identical in
sequence to a first region of a target RNA molecule,
_wherein the second RNA component is covalently linked, via the linking ribonucleotide
sequence if present, to the first 5° ribonucleotide or the first 3’ ribonucleotide,
_ wherein the second RNA component consists of, in 5° to 3’ order, a second 5’
ribonucleotide, a second RNA sequence and a second 3’ ribonucleotide, wherein the second 5’
and 3’ ribonucleotides basepair, wherein the second RNA sequence comprises a second sense
ribonucleotide sequence, a second loop sequence of at least 4 ribonucleotides and a second
antisense ribonucleotide sequence, wherein the second sense ribonucleotide sequence basepairs
with the second antisense ribonucleotide sequence,
_wherein the 5’ leader sequence, if present, consists of a sequence of ribonucleotides
which is covalently linked to the first 5 ribonucleotide if the second RNA component is linked
to the first 3’ ribonucleotide or to the second 5’ ribonucleotide if the second RNA component is
linked to the first 5° ribonucleotide, and
_wherein the 3’ trailer sequence, if present, consists of a sequence of ribonucleotides
which is covalently linked to the second 3’ ribonucleotide if the second RNA component is
linked to the first 3’ ribonucleotide or to the first 3’ ribonucleotide if the second RNA
component is linked to the first 5° ribonucleotide,

wherein the RNA molecule is a single strand of ribonucleotides which comprises a 5’
end and a 3’ end, and

wherein the target RNA molecule is in an arthropod cell or is in a plant cell.
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3. The RNA molecule of claim 1 or 2, wherein (a) the first sense ribonucleotide sequence
or the first antisense ribonucleotide sequence, or both, is at least 40 contiguous nucleotides in

length, or (b) wherein the second sense ribonucleotide sequence or the second antisense
ribonucleotide sequence, or both, is at least 40 contiquous nucleotides in length, or both (a) and

(b).

4, The RNA molecule according to any one of claims 1 to 3, wherein either (a) the first and
second antisense ribonucleotide sequences flank the first and second sense-is-Hnked-covatently
to—the—first-5" ribonucleotide sequences, or (b) the first and second sense witheut—any

intervening—nucleotides,—or—thefirstantisense—ribonucleotide sequences flank the first and
second antisense is—Hnked—ecovalently—to—thefirst-3—ribonucleotide sequenceswithout—any
. . leatides. .

5. The RNA molecule according to any one of claims 1 to 4, which is characterised by one
or more of the following:

(i) the at least 21 contiguous ribonucleotides of the first antisense ribonucleotide
sequence are all capable of basepairing to nucleotides of the first region of the target RNA
molecule

(i) the first sense ribonucleotide sequence is linked covalently to the first 5’
ribonucleotide without any intervening nucleotides, or the first antisense ribonucleotide

sequence is linked covalently to the first 3’ ribonucleotide without any intervening nucleotides,

or both,
(iii) the RNA molecule comprises the linking ribonucleotide sequence, wherein the
linking ribonucleotide sequence is less than 20 ribonucleotides:,

(iv)

6—TFhe RNA-molecule-ofclaim-5-wherein-the linking ribonucleotide sequence hybridizes
to the target RNA molecule-,

+—TFhe RNA-—molecule—of claim—5—or—<¢laim—6,—wherein(v) the linking ribonucleotide
sequence is identical to a portion of the complement of the target RNA molecule-,

8—TFhe RNA-—molecule—according—to—any—one—ofclaims5-to—#;(vi) wherein the linking

ribonucleotide sequence is between 1 and 10 ribonucleotides in length:,

(vii) the RNA molecule
comprises two or more sense ribonucleotide sequences, and antisense ribonucleotide sequences
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fully based paired thereto, which are identical in sequence to a region of a target RNA
molecule-,

10— The-RNA-—molecule—of-claim-9—wherein(viil) the two—ermorefirst and second sense
ribonucleotide sequences are identical in sequence to different regions of the same target RNA
molecule-,

11— The RNA-—moleculeof €claim-9,—wherein(ix) the twe—ormerefirst and second sense
ribonucleotide sequences are identical in sequence to a region of different target RNA
molecules:,

e e e e o o o e Lo L el the saeeoe

meorefirst and second sense ribonucleotide sequences have no intervening loop sequences:,

ha RNA _mMmnla O O o O > I OO

more(xi) the first and second antisense ribonucleotide sequences,—and—sense—ribenucleotide
seguencesare fully based paired theretoto the first and second sense ribonucleotide sequences,
respectively, and-whieh are each complementary to a region of a target RNA molecule-,

14— The- RNA-moelecule—of claim—13—wherein-thetwo—or—mere(xii) the first and second
antisense ribonucleotide sequences are complementary to different regions of the same target
RNA molecule,

15— TFhe RNA-moelecule-of claim-13-orclaim-14-wherein(xiii) the second ef-the-twe-ormere
antisense ribonucleotide sequences areis complementary to region of a different target RNA
molecule than the first ef-the-twe-er-mere-antisense ribonucleotide sequences-,

. (xiv) the two—or
meorefirst and second sense ribonucleotide sequences have no intervening loop sequences:,




20— The RNA-meolecule-of claim-19,-wherein(xv) either (a) the first 5’ ribonucleotide at-the
5~end-and the second 3’ ribonucleotide at-the-3-end-are adjacent, each base paired and-are not
directly covalently bonded_to each other, or (b) the second 5’ ribonucleotide and the first 3’
ribonucleotide are adjacent, each base paired and not directly covalently bonded to each other-,

. . . (xvi)-athe
first antisense ribonucleotide sequence-which hybridizes to a first region of a target RNA, athe
second antisense ribonucleotide sequence-whieh hybridizes to a second region of a target RNA,
the second region of the target RNA being different to the first region of the target RNA, and

the RNA-moleeulecomprising-enty-enefirst and second sense ribonucleotide sequences which
hybridizes—to—the—target-RNAare contiguous, wherein the two antisense sequences are not

contiguous in the RNA molecule-,

first sense ribonucleotide sequence-whieh is at least 60% identical to a first region of a target
RNA, athe second sense ribonucleotide sequence-which is at least 60% identical to a second
region of a target RNA, the second region of the target RNA being different to the first region

of the target RNA, and the RNA—meleculecomprising—only—enefirst and second antisense

ribonucleotide sequences whiehare contiguous and hybridizes to the target RNA, wherein the
two sense sequences are not contiguous in the RNA molecule-,
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23—Fhe- RNA-—molecule—accordingto—any—one—of claims—1to22-which(xviii) the RNA

molecule compriseshas the 5’ leader sequence-,

the 3’ trailer

26— The RNA-moelecule-of clabim-25-wherein(xix) at least one or all of the loop sequences in
the RNA molecule are longer than 20 nucleotides-,

: J , wherein(xx) the RNA
molecules has nore, or one, or two or more bulges, or a double-stranded region of the RNA
molecule comprises one, or two, or more nucleotides which are not base paired in the double-
stranded region:,

molecule has three, four or more loops:, and

29.  The RNA molecule according to any one of claims 1 to 27 which
molecule-ealy has only two loops.

3%1.6. The RNA molecule according to any one of claims 361 to 5, wherein the target RNAeeH

is in a plant cell-an-animal-cel-erafungal-cell.

1. The RNA molecule according to any one of claims 1 to 6 which is produced in a cell by
transcription from a genetic construct or which is produced in a eukaryotic cell by transcription
from a genetic construct.

8. The RNA molecule according to any one of claims 1 to 7, wherein between 5% and
40% of the ribonucleotides in total of the first sense ribonucleotide sequence and the first
antisense ribonucleotide sequence, and/or the second sense ribonucleotide sequence and the

second antisense ribonucleotide sequence, are basepaired in a non-canonical basepair.
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9. An isolated and/or exogenous polynucleotide or a vector encoding an RNA molecule
according to any one of claims 1 to 8.

10. The isolated and/or exogenous polynucleotide or vector according to claim 9, wherein
the polynucleotide is operably linked to a promoter capable of directing expression of the RNA
molecule in a plant cell or arthropod cell.
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66:11. A host cell, or a plant or a part thereof, comprising one or mereboth-eral of an RNA

molecule accordlng to any one of claims 1 to 388, a—eh+meHc—RNA—melee&le—aeeeFeng—te—any

12. The host cell or plant or a part thereof according to claim 11, wherein the polynucleotide
is stably integrated into the genome of the organism.




75:13. A method of producing an RNA molecule according to any one of claims 1 to 388, era

chimeric RNA-—molecule—according—to—any—one—of¢claims—39-te-58-the method comprising
expressing the polynucleotide according to any-ene-of-clatms 59-te-63-0r69claim 9 or 10 ina

host cell or cell-free expression system.

##14. A method of producing a-ren-human-organism-of-claim73-er¢clabm—74a plant of claim

11, the method comprising introducing the polynucleotide according to any-ene-efclaims59-to
63-0r-69claim 9 or 10 into a cell so that it is stably integrated into the genome of the cell, and

generating the ren-human-erganismplant from the cell.

78:15. An extract of a host cell according to any-ene-of-claims66-te—-71claim 11 or 12, wherein
the extract comprises the RNA molecule accordmg to any one of claims 1 to 388, a-chimerie
heand/or _a vector or

polynucleotlde accordlng to anyen&ef—elams%g%é&er—égclalm 9 or 10.

7#9.16. A composition comprlsmg one or more of an RNA molecule accordlng to any one of
claims 1 to 388,

ofa ccordmg to claim 649 or elaim-6510, a host cell or plant or part thereof according to ary-ene

ofclaims66to+7iclaim 11 or 12, or an extract of claim #815, and one or more suitable carriers.
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85:17. A method for down-regulating the level and/or activity of a target RNA molecule in an
organism_or in_an arthropod, the method comprising delivering to the erganismplant or
arthropod one or more of an RNA molecule according to any one of claims 1 to 38@, Rt

ofclaims59-t0-63-0r69. a vector or a polynucleotide efaccorqu to claim 649 or elaim-6510, a
host cell according to any-ene-of-claims66-te71claim 11 or 12, an extract of claim 7815, or a

composition according to any-one-ofclabims79-te-84claim 16.

87.18. A method of controlling a non-human organism, the method comprising delivering to
the non-human organism one or more of an RNA molecule according to any one of claims 1 to

aeeerdmg—tean%enecf—elams%g—t&é&epé& a vector or a polvnucleotlde efaccorqu to claim
649 or elaim-6510, a host cell according to any-ene-ofclaims-66-to71claim 11 or 12, an extract

of claim %815, or a composition according to anry-one-efclaims79-te-84claim 16, wherein the
RNA molecule has a deleterious effect on the non-human organism, wherein the non-human

organism is an arthropod or a plant.
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96:19. A method of preventing or treating a disease in a subjeetplant or an arthropod, the
method-comprising admmlstermg the subjeet—ene—epmere—ef—an—RNA molecule accordlng to
any one of claims 1 to 388,

clabim-64-er¢claim-65claim 9 or 10, a host cell or plant or part thereof according to any-ene-of

clabms66-to71claim 11 or 12, an extract of claim 7815, or a composition according to any-one
of-claims—79-to-84claim 16, wherein the RNA molecule has a beneficial effect on at least one
symptom of the disease or preventing the disease.

20. A method of introducing an RNA molecule to a plant, the method comprising topically
applying a composition comprising the RNA molecule according to any one of claims 1 to 8 to
the plant or a part thereof.
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