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CLAIMS

What is claimed is:

1. A genetically modified cell expressing a heterologous polynucleotide seque operably
linked to a promoter sequence encoding an RNase III mutant configured for enhagfed generation
of small RNA (sRNA) from catalytic cutting of double stranded RNA (ds ), wherein said
RNase III mutant exhibits at least one of the following enhanced charactegftics compared to a

wild type RNase III:

— enhanced stabilization of dSRNA cutting patterns;

— enhanced catalytic efficiency of dsSRNA cutting; and

— enhanced specificity for one or more discrete dsSRNA cyfling size preferences.
2. The genetically modified cell of claim 1 wherein sajl genetically modified cell is selected
from the group consisting of’ a genetically modified pgbkaryotic cell, and a genetically modified
eukaryotic cell.

3. The genetically modified cell of claim 2

erein said genetically modified prokaryotic cell

comprises a genetically modified bacteria.

4. The genetically modified cell of clgfm 3 wherein said genetically modified bacteria comprises

a genetically modified bacteria thayls symbiotic and/or endosymbiotic with a target host.

5. The genetically modified gell of claim 4 wherein said target host is selected from the group

consisting of’ a plant host#ind an animal host.

6. The genetically nydified cell of claim 5 wherein said RNase III mutant comprises at least one

of the following:
— an E384 RNase Il mutant, wherein a glutamic acid is replaced with an alanine at

e 38, or a homologous RNase III mutant thereof;

65A RNase III mutant , wherein a glutamic acid is replaced with an alanine at

residue 65, or a homologous RNase III mutant thereof;,
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an RNase III E38A-E65A mutant, wherein a glutamic acid is replaced with an alangghe at
residue 38, and a glutamic acid is replaced with an alanine at residue 65, or a
homologous RNase III mutant thereof; and
an E38A-R107A-R108A RNase III mutant, wherein a glutamic acid is repjfced with an
alanine at residue 38 and an arginine is replaced with an alanine at residgfe 107, and an
arginine is replaced with an alanine at residue 108, or a homologous JNase III mutant

thereof.

7. The genetically modified cell of claim 1 wherein said heterologfus polynucleotide sequence

operably linked to a promoter sequence encoding an RNase 111

the following:

tant comprises at least one of

a heterologous polynucleotide sequence operably ligked to a promoter sequence encoding
y linked to a promoter sequence encoding

an E38A RNase III mutant according SE NOs. 9, and 13;

a heterologous polynucleotide seqgfence operably linked to a promoter sequence encoding
an E65A RNase III mutant accgffding to SEQ ID NO. 5;

a heterologous polynucleotiglf sequence operably linked to a promoter sequence encoding
an E38A-E65A RNase [I}mutant polynucleotide sequence encoding a the amino acid
sequence according to8EQ ID NO. 17,

a heterologous polyfucleotide sequence operably linked to a promoter sequence encoding

an EZBA-R107A-R108A RNase III mutant according to SEQ ID NO. 15.
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8. The genetically modified cell of claim 1 wherein said heterologous polynucleotide segfience

— aheterologous polynucleotide sequence operably linked to a promoter se

an E38A RNase III mutant polypeptide according to SEQ
— aheterologous polynucleotide sequence operably linked {# a promoter sequence encoding
an E65A RNase III mutant polypeptide according to SYQ ID NO. 6;
— aheterologous polynucleotide sequence operably li

an E38A-E65A RNase III mutant polypeptide agfording to SEQ ID NO. 17,

ed to a promoter sequence encoding

— a heterologous polynucleotide sequence oper.

an E38A-R107A-R108A RNase III mutanypolypeptide according to SEQ ID NO. 8;

ly linked to a promoter sequence encoding

— aheterologous polynucleotide sequenc

an E38A-R107A-R108A RNase III

perably linked to a promoter sequence encoding
; and
— aheterologous polynucleotide segffence operably linked to a promoter sequence encoding

an E38A-R107A-R108A RNagf I1I mutant polypeptide according to SEQ ID NO. 16.
9. The genetically modified cellglf claims 6, 7, and 8 wherein the E38A-R107A-R108A RNase
IIT mutant exhibits discrete dgf{INA cutting size preferences of 22, and 23 nucleotides (nt).
10. The genetically mogffied cell of claim 1 wherein said RNase III mutant was derived from an
RNase III selected fgfm the group consisting of: an RNase III from an Enterobacteriaceae, an
RNase III from angl.. coli,an RNase III from an Enterobacter, an RNase 111 from an Bacillaceae,
a Bacillus, an RNase III from a B. subtilis, an RNase III from a B. cereus ,an
RNase III fgfm an S. enterica, an RNase Il from a P. aeruginosa, an RNase III from a C.
burnetii, g RNase Il from a R. capsulatus, an RNase III from am §. coelicolor, an RNase III
from afl. jejuni, an RNase III from an H. pylori, an RNase III from an §. aureus, and an RNase

m an L. lactis.
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11. The genetically modified cell of claims 6, 7, and 8 wherein said genetically modifie
further co-expresses a heterologous polynucleotide sequence operably linked to promoter
sequence encoding a dsRNA.

12. The genetically modified cell of claim 11 wherein said co-expressed #SRNA comprises a
dsRNA directed to a an essential pathogen gene.
athogen gene comprises an

13. The genetically modified cell of claim 12 wherein said essentia

essential viral pathogen gene.

id genetically modified bacteria is

itiates an RNA interference (RNA1i)

14. The genetically modified cell of claim 6 wherein
introduced to a target host and wherein said sRNA
response pathway in a target host.

15. The genetically modified bacteria of claim 14g#wvherein said genetically modified bacteria is
introduced to a target host comprises genetic modified bacteria is applied to a target host
plant topically.

16. The genetically modified cell of #laim 15 wherein said genetically modified bacteria is
introduced to a target host comprisegf/genetically modified bacteria is introduced to a target host
animal through a feed.

17. The genetically modifiegl cell of claim 6 wherein said genetically modified bacteria is grown
in an fermenter.

18. The geneticallygodified cell of claim 17 wherein said SRNAs produced by said genetically

19. The ggfietically modified cell of claim 17 wherein said isolated sSRNAs produced by said
geneticglly modified bacteria are introduced to a target host and wherein said sSRNA initiates an

#response pathway in said target host.
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20. A composition comprising: an E38A-R107A-R108 A RNase III mutant, wherein a glfamic
acid is replaced with an alanine at residue 38 and an arginine is replaced with an
residue 107, and an arginine is replaced with an alanine at residue 108, or a homolgfous RNase

III mutant thereof.

21. The composition of claim 20 wherein said E38A-R107A-R108A RNase M mutant exhibits:
— adiscrete dsSRNA cutting size preferences of 22, and 23 nucleotidgf (nt);
— enhanced stabilization of dSRNA cutting patterns; and

— enhanced catalytic efficiency of dsSRNA cutting.

22. A composition comprising: a heterologous polynucleotyfle sequence operably linked to a
promoter sequence encoding an E38A-R107A-R108A
NO. 7.

se III mutant according to SEQ ID

-R107A-R108A RNase III mutant exhibits:
of 22, and 23 nucleotides (nt),

23. The composition of claim 22 wherein said E3
— adiscrete dsRNA cutting size preferenc
— enhanced stabilization of dSRNA cutyhg patterns; and

— enhanced catalytic efficiency of d
24. A composition comprising: a Jeterologous polynucleotide sequence operably linked to a
promoter sequence encoding angf38A-R107A-R108A RNase III mutant according to SEQ ID

NO. 11.

25. The composition of gfaim 24 wherein said E38A-R107A-R108A RNase III mutant exhibits:

26. A coffiposition comprising: a heterologous polynucleotide sequence operably linked to a

promojfr sequence encoding an E38A-R107A-R108A RNase III mutant according to SEQ ID
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27. The composition of claim 26 wherein said E38A-R107A-R108A RNase III mutant ¢gfhibits:
— adiscrete dsSRNA cutting size preferences of 22, and 23 nucleotides (nt);
— enhanced stabilization of dSRNA cutting patterns; and

— enhanced catalytic efficiency of dsSRNA cutting.

28. A composition comprising: a heterologous polynucleotide sequengf operably linked to a
promoter sequence encoding an E38A-R107A-R108A RNase III mugnt polypeptide according
to SEQ ID NO. 8.

29. The composition of claim 28 wherein said E38A-R107A-P08A RNase III mutant exhibits:
— adiscrete dSRNA cutting size preferences of 22, angf23 nucleotides (nt);
— enhanced stabilization of dSRNA cutting patterngf and

— enhanced catalytic efficiency of dsRNA cutti

30. A composition comprising: a heterologoyf polynucleotide sequence operably linked to a
promoter sequence encoding an E38 A-R104/A-R108A RNase III mutant polypeptide according
to SEQ ID NO. 12.

31. The composition of claim 30 whfrein said E38A-R107A-R108A RNase III mutant exhibits:
— adiscrete dsSRNA cuttinggize preferences of 22, and 23 nucleotides (nt);
— enhanced stabilizationgdt dsRNA cutting patterns; and

— enhanced catalytic gfficiency of dsSRNA cutting.

32. A composition gbmprising: a heterologous polynucleotide sequence operably linked to a
promoter sequencglencoding an E38A-R107A-R108A RNase III mutant polypeptide according
to SEQ ID NO #6.

33. The cgfnposition of claim 32 wherein said E38A-R107A-R108A RNase III mutant exhibits:
— g discrete dsRNA cutting size preferences of 22, and 23 nucleotides (nt);

enhanced stabilization of dSRNA cutting patterns; and
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— enhanced catalytic efficiency of dsSRNA cutting.

34. A composition comprising: a heterologous polynucleotide sequence operablyfinked to a
promoter sequence encoding an E38A-R107A-R108A RNase III mutant polypeghide according
to SEQ ID NO. 8.

35. The composition of claim 34 wherein said E38A-R107A-R108 A RNgg III mutant exhibits:
— adiscrete dsSRNA cutting size preferences of 22, and 23 nucleoyfles (nt);
— enhanced stabilization of dSRNA cutting patterns; and

— enhanced catalytic efficiency of dsSRNA cutting.

36. A composition comprising: a heterologous polynuclgfbtide sequence operably linked to a
promoter sequence encoding an E38A-R107A-R108A JNase III mutant polypeptide according
to SEQ ID NO. 12.

37. The composition of claim 36 wherein said B8A-R107A-R108 A RNase III mutant exhibits:
— adiscrete dsSRNA cutting size prefergfices of 22, and 23 nucleotides (nt);
— enhanced stabilization of dSRNA gitting patterns; and

— enhanced catalytic efficiency gffdsRNA cutting.
37. A composition comprising g heterologous polynucleotide sequence operably linked to a
promoter sequence encoding gh E38A-R107A-R108A RNase III mutant polypeptide according

to SEQ ID NO. 16.

38. A composition cgfprising: an E38A RNase III mutant, wherein a glutamic acid is replaced

with an alanine at g€sidue 38, or a homologous RNase III mutant thereof.

39. A compsition comprising: an E65A RNase III mutant, wherein a glutamic acid is replaced

with an gfanine at residue 65, or a homologous RNase III mutant thereof.
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40. A composition comprising: an RNase III E38A-E65A mutant, wherein a glutamic
replaced with an alanine at residue 38 and a glutamic acid is replaced with an alanine
65, or a homologous RNase III mutant thereof.

41. A composition comprising: an RNase III ES8A mutant, wherein a glutamj# acid is replaced
with an alanine at residue 58, or a homologous RNase III mutant thereof.

42. A composition comprising: an RNase III ES9A mutant, wherein g aspartic acid is replaced

44. A composition comprising: an RNase III D115E gfutant, wherein a glutamic acid is replaced
with a lysine at residue, or a homologous RNase [I¥mutant thereof.
45. A composition comprising: an RNase III4115K mutant, wherein a glutamic acid is replaced
with a lysine at residue, or a homologous PNase III mutant thereof.
46. A composition comprising: a pfterologous polynucleotide sequence operably linked to a
promoter sequence encoding an A RNase III mutant according SEQ ID NO. 3.
47. A composition compri

g an E38A RNase III mutant according SEQ ID NOs. 9 and 13.

g: a heterologous polynucleotide sequence operably linked to a

promoter sequence enco

48. A compositioggcomprising: a heterologous polynucleotide sequence operably linked to a

promoter sequenge encoding an E38A RNase III mutant according SEQ ID NO. 13.

osition comprising: a heterologous polynucleotide sequence operably linked to a

sequence encoding an E65A RNase III mutant according to SEQ ID NO. 5.
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52. A composition comprising: a heterologous polynucleotide sequgfice operably linked to a
promoter sequence encoding an RNase III ES9A mutant according tgf SEQ ID NO. 26.

53. A composition comprising: a heterologous polynucleotigfle sequence operably linked to a
promoter sequence encoding an E38A RNase III mutant pfllypeptide according to SEQ ID NO.
4,

54. A composition comprising: a heterologous pflynucleotide sequence operably linked to a
promoter sequence encoding an E38A RNase IJI mutant polypeptide according to SEQ ID NO.

10.

55. A composition comprising: a hetgfologous polynucleotide sequence operably linked to a
promoter sequence encoding an E33A RNase III mutant polypeptide according to SEQ ID NO.
14.

56. A composition comprighng: a heterologous polynucleotide sequence operably linked to a

promoter sequence encogfng an E65A RNase III mutant polypeptide according to SEQ ID NO.

57. A composityn comprising: a heterologous polynucleotide sequence operably linked to a

nce encoding an E38A-E65A RNase I mutant polypeptide according to SEQ ID
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58. A composition comprising: a heterologous polynucleotide sequence operably linkegl to a
promoter sequence encoding an RNase III ES8A mutant polypeptide according to SEQFID NO.
25.

59. A composition comprising: a heterologous polynucleotide sequence opgfably linked to a
promoter sequence encoding an RNase III ES9A mutant polypeptide accorgfng to SEQ ID NO.
27.

60. A method of generating SRNA comprising the steps of:

— genetically modifying a cell to express one or more hetegblogous polynucleotide
sequences operably linked to at least one promotor egfoding:
— an RNase III mutant configured to generatgfsmall RNA (sRNA) from catalytic
cutting of double stranded RNA (dsRN

— a dsRNA directed to an essential patipgen gene;

— catalytic cutting the dsRNA by the se III mutant to form a population of SRNAs to
generate a plurality of SRNA of a dyfCrete size; and
— 1solating said genetically modifigll cell or isolating said sSRNAs of a discrete size.

61. The method of claim 60 whergh said genetically modified cell comprises a genetically

62. The method of clai 1 wherein said genetically modified prokaryotic cell comprises a

genetically modified bagfria.

63. The method of #flaim 62 wherein said genetically modified bacteria comprises a genetically

modified bacterigfhat is symbiotic and/or endosymbiotic with a target host.

64. The megiod of claim 62 wherein said step of growing the genetically modified cell in a

culture cogfiprises the step of growing the genetically modified cell in a fermenter.
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65. The method of claim 60 wherein said RNase III mutant comprises at least one
following:

— an E38A RNase III mutant, wherein a glutamic acid is replaced with an alani

residue 38, or a homologous RNase III mutant thereof;

5 — an E65A RNase III mutant , wherein a glutamic acid is replaced with agfalanine at

residue 65, or a homologous RNase III mutant thereof;,

ed with an alanine at

— an RNase III E38A-E65A mutant, wherein a glutamic acid is repl

idue 65, or a

2

residue 38, and a glutamic acid is replaced with an alanine at 1
homologous RNase III mutant thereof; and
10 — an E38A-R107A-R108A RNase III mutant, wherein a glyfamic acid is replaced with an
alanine at residue 38 and an arginine is replaced with gff alanine at residue 107, and an
arginine is replaced with an alanine at residue 108, gf a homologous RNase III mutant
thereof.
15  66. The method of claim 60 wherein said heterolg€ous polynucleotide sequence operably linked

to a promoter sequence encoding an RNase I1I gfutant comprises at least one of the following:

a heterologous polynucleotide sequegfe operably linked to a promoter sequence encoding

20 an E38A RNase III mutant gfcording SEQ ID NO. 9 and 13;

cleotide sequence operably linked to a promoter sequence encoding
mutant according to SEQ ID NO. 5;

25 — polynucleotide sequence operably linked to a promoter sequence encoding

terologous polynucleotide sequence operably linked to a promoter sequence encoding

n E38A-R107A-R108A RNase III mutant according to SEQ ID NO. 7,
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a heterologous polynucleotide sequence operably linked to a promoter sequence engbding
an E38A-R107A-R108A RNase III mutant according to SEQ ID NO. 11; and
a heterologous polynucleotide sequence operably linked to a promoter sequenge encoding

an E38A-R107A-R108A RNase III mutant according to SEQ ID NO. 15.

an E38A RNase III mutant polypeptide according to SEQ
a heterologous polynucleotide sequence operably linked {# a promoter sequence encoding

an E38A RNase III mutant polypeptide according to SPQ ID NO. 10;

a heterologous polynucleotide sequenceOperably linked to a promoter sequence encoding
an E38A-E65A RNase III mutant po}ffpeptide according to SEQ ID NO. 17,

a heterologous polynucleotide segffence operably linked to a promoter sequence encoding
an E38A-R107A-R108A RNagf Il mutant polypeptide according to SEQ ID NO. 8;
a heterologous polynucleoti

an E38A-R107A-R108

sequence operably linked to a promoter sequence encoding

Nase III mutant polypeptide according to SEQ ID NO. 12; and

of claim 60 wherein said RNase III mutant configured to generate small RNA

catalytic cutting of double stranded RNA (dsRNA) exhibits at least one of the

enhanced stabilization of dSRNA cutting patterns;
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— enhanced catalytic efficiency of dsSRNA cutting; and

— enhanced specificity for one or more discrete dsSRNA cutting size preferences.
70. The method of claim 62 wherein said RNase III mutant was derived from g RNase III
selected from the group consisting of: an RNase III from an Enterobacteriaceagf an RNase 111
from an E. coli, an RNase III from an Enterobacter, an RNase III from an Baciffaceae, an RNase
III from a Bacillus, an RNase III from a B. subtilis, an RNase III from a B. fereus, an RNase 111
from an S. enterica,, an RNase III from a P. aeruginosa, an RNase Illfirom a C. burnetii, an
RNase III from a R. capsulatus, an RNase III from am S. coelicolofff an RNase Il from a C.
Jjejuni, an RNase III from an H. pylori, an RNase III from an S. aurgfls; and an RNase III from an

L. lactis.

80. The method of claim 60 wherein said isolated cellgfare introduced to a target host and

wherein said SRNA initiates an RNAi response pathwaygh said target host.

81. The method of claim 60 wherein said isolatedfSRNAs are introduced to a target host and

wherein said SRNA initiates an RNAi response pgfhway in said target host.

82. The method of claim 60 wherein said egfential pathogen gene is an essential viral pathogen

gene.

83. A method of initiating a DICER jfdependent RNA interference (RNA1) response pathway in

a target host comprising the steps

— genetically modifying gfCell that lacks a DICER enzyme to express one or more
heterologous polynyfleotide sequences operably linked to at least one promotor
encoding:

— an RNgfe III mutant configured to catalytic cut double stranded RNA (dsRNA) in
the ghsence of a DICER enzyme; and
— sRNA directed to an essential pathogen gene;
— introgficing the genetically modified cell to a target host;
— capfllytic cutting the expressed dsRNA by the RNase III mutant to form a population of
all RNAs (sRNAs) capable of initiating a DICER-independent RNAi response
pathway; and

134


Line


10

15

20

WO 2019/191785 PCT/US2019/025261

— allowing said sSRNAs to diffuse from the cell to the target host and initiate a DICE
independent RNAI response pathway directed to said essential in said target hosgfand
— downregulating said essential pathogen gene through said a DICER-independght RNAi
response pathway.
84. The method of claim 83 wherein said genetically modified cell compyfes a genetically
modified cell is selected from the group consisting of: a genetically modiffed prokaryotic cell,

and a genetically modified eukaryotic cell.

85. The method of claim 84 wherein said genetically modified pgbkaryotic cell comprises a

genetically modified bacteria.

86. The method of claim 85 wherein said genetically modifigll bacteria comprises a genetically

modified bacteria that is symbiotic and/or endosymbiotic wgh said target host.

87. The method of claim 85 wherein said target host i selected from the group consisting of: a

plant target host, and an animal target host.

88. The method of claim 83 wherein said ase III mutant comprises at least one of the
following:
— an E38A RNase III mutant, whereyfl a glutamic acid is replaced with an alanine at
residue 38, or a homologous se III mutant thereof’,
— an E65A RNase III mutant , gfherein a glutamic acid is replaced with an alanine at
residue 65, or a homologgffs RNase III mutant thereof;,
— an RNase III E38A-E6f/A mutant, wherein a glutamic acid is replaced with an alanine at
residue 38, and a glfamic acid is replaced with an alanine at residue 65, or a
homologous RNg#e I1I mutant thereof; and

— an E38A-R104A-R108A RNase III mutant, wherein a glutamic acid is replaced with an
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a heterologous polynucleotide sequence operably linked to a promoter sequence engbding
an E38A RNase III mutant according SEQ ID NO. 3;

a heterologous polynucleotide sequence operably linked to a promoter sequenge encoding
an E38A RNase III mutant according SEQ ID NO. 9 and 13;

a heterologous polynucleotide sequence operably linked to a promoter gfquence encoding
an E38A RNase III mutant according SEQ ID NO. 13;

a heterologous polynucleotide sequence operably linked to a promgter sequence encoding
an E65A RNase III mutant according to SEQ ID NO. 5;

a heterologous polynucleotide sequence operably linked to gfpromoter sequence encoding
an E38A-E65A RNase III mutant polynucleotide sequengf encoding the amino acid
sequence according to SEQ ID NO. 17; and

a heterologous polynucleotide sequence operably ligked to a promoter sequence encoding
an E38A-R107A-R108A RNase III mutant accogfling to SEQ ID NO. 7,
a heterologous polynucleotide sequence opergbly linked to a promoter sequence encoding
an E38A-R107A-R108A RNase III mutangaccording to SEQ ID NO. 11; and

a heterologous polynucleotide sequencgfoperably linked to a promoter sequence encoding

an E38A-R107A-R108A RNase III gfutant according to SEQ ID NO. 15.

90. The method of claim 84 wherein gfid heterologous polynucleotide sequence operably linked

to a promoter sequence encoding a ase III mutant comprises at least one of the following:

a heterologous polynuclegfide sequence operably linked to a promoter sequence encoding
an E38A RNase III myffant polypeptide according to SEQ ID NO. 4;
a heterologous polyflucleotide sequence operably linked to a promoter sequence encoding

an E38A RNasell mutant polypeptide according to SEQ ID NO. 10;

an Eg5 A RNase III mutant polypeptide according to SEQ ID NO. 6;
afleterologous polynucleotide sequence operably linked to a promoter sequence encoding

n E38A-E65A RNase III mutant polypeptide according to SEQ ID NO. 17,
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— aheterologous polynucleotide sequence operably linked to a promoter sequence engbding

108 A RNase III mutant
tides (nt).

91. The method of claims 88, 89, and 90 wherein said E38A-R107
exhibits discrete dsSRNA cutting size preferences of 22, and 23 nucl

92. The method of claim 83 wherein said RNase III mutant cghfigured to generate small RNA
(sRNA) from catalytic cutting of double stranded RNA ( A) exhibits at least one of the

following enhanced characteristics compared to a wild tyg€ RNase III:

— enhanced stabilization of dSRNA cutting patt
— enhanced catalytic efficiency of dsSRNA ¢
— enhanced specificity for one or more digfrete dsSRNA cutting size preferences.
93. The method of claim 85 wherein said ase III mutant was derived from an RNase III
selected from the group consisting of: agfRNase III from an Enterobacteriaceae, an RNase 111
from an £. coli,an RNase III from an ffiterobacter, an RNase III from an Bacillaceae, an RNase
III from a Bacillus, an RNase III frgfn a B. subtilis, an RNase III from a B. cereus ,an RNase III
from an S. enterica, an RNase from a P. aeruginosa, an RNase III from a C. burnetii, an
RNase III from a R. capsulagfis, an RNase III from am S. coelicolor, an RNase III from a C.
jejuni, an RNase III from agfH. pylori, an RNase III from an S. aureus; and an RNase III from an

L. lactis.

94. The method offlaim 83 wherein said essential pathogen gene is an essential viral pathogen
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1. A genetically modified cell expressing a heterologous polynucleotide sequence operably linked
to a promoter sequence encoding an RNase III mutant from E. coli or Enterobacter adapted for
enhanced generation of small RNA (sRNA) from catalytic cutting of double stranded RNA
(dsRNA), wherein said RNase III mutant comprises:

— an E38A-R107A-R108A RNase III mutant, wherein a glutamic acid is replaced with an
alanine at residue 38, and an arginine is replaced with an alanine at residue 107, and an
arginine is replaced with an alanine at residue 108, or a homologous RNase III mutant
thereof, wherein the homologous RNase I1I’s wild-type sequence includes the conserved

residues E38, R107 and R108.

2. The genetically modified cell of claim 1, wherein said genetically modified cell is selected from
the group consisting of: a genetically modified prokaryotic cell, and a genetically modified

eukaryotic cell.

3. The genetically modified cell of claim 1, wherein said heterologous polynucleotide sequence
operably linked to a promoter sequence encoding an RNase III mutant is selected from:

— aheterologous polynucleotide sequence, operably linked to a promoter sequence
encoding an E38A-R107A-R108A RNase III mutant according to SEQ ID NO. 7, or a
fragment thereof;

— aheterologous polynucleotide sequence, operably linked to a promoter sequence
encoding an E38A-R107A-R108A RNase III mutant according to SEQ ID NO. 11, or a
fragment thereof; and

— aheterologous polynucleotide sequence, operably linked to a promoter sequence
encoding an E38A-R107A-R108A RNase III mutant according to SEQ ID NO. 15, or a

fragment thereof.

4. The genetically modified cell of claim 1, wherein said heterologous polynucleotide sequence

operably linked to a promoter sequence encoding an RNase III mutant is selected from:
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— aheterologous polynucleotide sequence, operably linked to a promoter sequence
encoding an E38A-R107A-R108A RNase III mutant polypeptide according to SEQ ID
NO. 8, or a fragment thereof;

— aheterologous polynucleotide sequence, operably linked to a promoter sequence
encoding an E38A-R107A-R108A RNase III mutant polypeptide according to SEQ ID
NO. 12, or a fragment thereof; and

— aheterologous polynucleotide sequence, operably linked to a promoter sequence
encoding an E38A-R107A-R108A RNase III mutant polypeptide according to SEQ ID
NO. 16, or a fragment thereof.

5. The genetically modified cell of claim 1, wherein the E38A-R107A-R108A RNase III mutant

exhibits discrete dsRNA cutting size preferences of 22 and 23 nucleotides (nt).

6. The genetically modified cell of claim 1, wherein said genetically modified cell co-expresses a

heterologous polynucleotide sequence operably linked to a promoter sequence encoding a dsRNA.

7. The genetically modified cell of claim 6, wherein said co-expressed dsSRNA comprises a dsSRNA

directed to an essential pathogen gene.

8. The genetically modified cell of claim 7, wherein said essential pathogen gene comprises an

essential viral pathogen gene.

9. The genetically modified cell of claim 1, wherein said genetically modified cell is introduced to
a target host and cuts said co-expressed dsSRNA into SRNA which initiates an RNA interference

(RNA1) response pathway in said target host.
10. A composition comprising an E38A-R107A-R108A RNase III mutant from E. coli or

Enterobacter, wherein a glutamic acid is replaced with an alanine at residue 38, and an arginine is

replaced with an alanine at residue 107, and an arginine is replaced with an alanine at residue 108.
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11. A composition comprising polynucleotide sequence operably linked to a promoter sequence
encoding an E38A-R107A-R108A RNase III mutant selected from:
— an E38A-R107A-R108A RNase III mutant according to SEQ ID NO. 7, or a fragment
thereof;
— an E38A-R107A-R108A RNase III mutant according to SEQ ID NO. 11, or a fragment
thereof;
— an E38A-R107A-R108A RNase III mutant according to SEQ ID NO. 15, or a fragment

thereof.

12. A composition comprising an E38A-R107A-R108A RNase III mutant polypeptide mutant
selected from:
— an E38A-R107A-R108A RNase III mutant polypeptide according to SEQ ID NO. 12, or
a fragment thereof;
— an E38A-R107A-R108A RNase III mutant polypeptide according to SEQ ID NO. 16, or
a fragment thereof;
— an E38A-R107A-R108A RNase III mutant polypeptide according to SEQ ID NO. 8, or a

fragment thereof.

13. The composition of claim 10, wherein said E38 A-R107A-R108A RNase III mutant exhibits at
least one of the following enhanced characteristics compared to a wild type RNase III:

— adiscrete dsRNA cutting size preferences of 22, and 23 nucleotides (nt);

— enhanced stabilization of dsSRNA cutting patterns; and

— enhanced catalytic efficiency of dsSRNA cutting.

14. The composition of claim 10, wherein said E38A-R107A-R108A RNase III mutant comprises
at least one of the following:
— apolynucleotide sequence encoding an E38A-R107A-R108A RNase III mutant
according to SEQ ID NO. 7;
— apolynucleotide sequence encoding an E38A-R107A-R108A RNase III mutant
according to SEQ ID NO. 11;
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— apolynucleotide sequence encoding an E38A-R107A-R108 A RNase III mutant
according to SEQ ID NO. 15;

— an amino acid sequence encoding an E38A-R107A-R108A RNase III mutant according
to SEQ ID NO. §;

— an amino acid sequence encoding E38A-R107A-R108 A RNase III mutant according to
SEQ ID NO. 12; and

— an amino acid sequence encoding E38A-R107A-R108 A RNase III mutant according to
SEQ ID NO. 16.

15. The composition of claim 10, wherein said E38A-R107A-R108A RNase III mutant is co-
expressed in a prokaryotic or eukaryotic cell with a heterologous polynucleotide sequence

operably linked to a promoter sequence encoding a dsRNA.

16. The composition of claim 15, wherein said co-expressed dsRNA comprises a dsSRNA directed

to an essential pathogen gene.

17. The composition of claim 16, wherein said essential pathogen gene comprises an essential viral

pathogen gene.

18. The composition of claim 17, wherein the cell comprises a bacteria that is introduced to a target
host and wherein the RNase III mutant cuts said co-expressed dsRNA into 22 and 23 nucleotides
(nt) SRNA fragments that initiate an RNA interference (RNAi) response pathway in said target
host.

19. The composition of claim 18, wherein said RNAi response pathway in said target host is

initiated independently of a DICER enzyme.

20. The genetically modified cell of claim 9, wherein said RNAi response pathway in said target

host is initiated independently of said DICER enzyme.
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