What is claimed is:
1. {A)Y A non-naturally occurring or enginecred composiiion comprising a veghor system
COMPrising one or More vectors comprising

I a first regulatory clement operably linked to a CRISPR-Cas systerf chimeric RNA
{chiRNA} polynucleotide sequence, wherein the polynucleotide sequence cofprises
{a) a guide sequence capable of hybridizing to a target sequence i/ cukaryotic cell,

{(b) a tracr mate sequence, and

(¢} a tracr sequence, and

. a second regulatory clement operably Huked to an enzfme-coding sequence encoding
a CRISPR enzyme comprising at least one or more muclear logfization sequences,
wherein {a), (b} and (¢} arc arranged ina 5 to 3” orightation,
wherein components | and 1 are located on the sgfie or different vectors of the system,
wherein when transcribed, the tracr mate segyfonce hybridizes to the tracr sequence and
the guide sequence directs sequence-specific byfding of a CRISPR coraplex to the target
sequence, and

wherein the CRISPR complex compfises the CRISPR enzyme complexed with (1) the
guide sequence that is hybridized to the tfget sequence, and {2) the tracr mate sequence that is
hybridized to the tracr sequence,

or

(B} a non-naturally occyfring or cngineered composifion comprising a vector system
comprising one or more vectoyf comprising
I. a first regulatory gfement operably linked to
{a} a gunde sequeglee capable of hybridizing to a target sequence in a eukaryotic cell, and

{b} at least ongfor more tracr mate sequences,

H. a secongfregulatory element operably linked to an enzyme-coding sequence encoding
a CRISPR enzyfhie, and
1. afurd regulatory clement operably linked to g tracr sequence,
whrein components |, 1 and 1 are located on the same or different vectors of the

syster
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wherein when transcribed, the tracr mate sequence hybridizes to the tracr sequency and
the puide sequence directs sequence-specific binding of a CRISPR complex to thf target
wherein the CRISPR complex comprises the CRISPR enzyme complexeg with (1) the
guide sequence that is hybridized to the target sequence, and (2) the tracr matg/scquence that is
hybridized to the tracr sequence, and
wherein, in {A} or {B), the CRISPR enzyme is a Cas9 ortholog of a genus belonging to

the group cousisting of Corvnebacter, Sutterella, Legionella, [Treponema, Filifactor,

Eubacterium,  Streptococcus,  Lactobaciilus,  Mvcoplasma, ) Bacteroides,  Flaviivola,
Flavobacterium, Sphaerochaeta, Azospivilium, Gluconacetolficter, Neisseria, Roseburia,
Parvibaculum, Staphylococcus, Nitratifracior, Mycoplasma agfl Campyiobacier.
2. A modified CRISPR cnzyme wherein the enzyme/s a Cas9 ortholog of a genus
belonging to the group counsisting of Corvaebacter, Sutiefelia, Legionelia, Treponema,
Filitactor, Eubacterium, Streprococcus, LactobacillusfMycoplasma, Bacteroides, Flaviivola,

Flavobacterium, Sphaerachaeta, Azospirilium, Glyfonacerobacter, Neisseria, Roseburia,

Parvibaculum, Staphylococcus, Nitratifractor, Mycoplasma and Campylobacter and wherein

differences from the corresponding wild typg/ORISPR enzyrue comprise:
the modified CRISPR enzyme is tyfncated in comparison o a wild type CRISPR enzyme,
or

the CRISPR enzyme has a lgfgth of at least 500 amino acids, at least 800-899 amino
acids, at least 900-999 amino acigh, at least 1000-1099 amino acids, at least 1100-1199 amino
acids, at least 1200-1299 aminf acids, at least 1300-1399 amino acids, at least 14001499 amino
acids, at least 1500-1599 agfino acids, at least 1600-1699 amino acids or at least 2000 amino
acids, and/or

the CRISPR ¢fzyme is a nuclease directing cleavage of both strands at the location of the
target sequence, of the CRISPR enzyme 18 a nickase directing cleavage of one strand at the
location of the ¢hget sequence, and/or
ISPR conzyme is codon-optimaized or codon-optimized for expression in a
o cell, and/or
e CRISPR enzyme comprises one or more mutations, and/or

the CRISPR enzyme comprises a chimeric CRISPR enzyroe.
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3. The composition according to claim 1, or the enzyme according to claim 2, whgfein the
CRISPR enzyme has one or more mutations in any domain of the enzyme,

4. The composition or enzyme according to any preceding claim, whereiyf the CRISPR
enzyme has one or more mutations in 4 catalytic domain.

5. The composition or enzyme according to claim 3 or 4, wherepl the one or more
mutations is in a RuvC §, RuvC I, RuvC HE or HNH domain of the CRISER enzyme.

6. The composition or enzyrue according to claim 4 or 5, whefin the CRISPR enzyme
comprises one or more mutations corresponding to the positiof numbering of SpCas9® at
posttions DI0A, E7624, HE40A, NR34A, NB63A or DIE6A.

7. The composition or enzyme according to any precgling claim , wherein the enzyme
further coraprises a functional domain.

8. The composition or enzyme according to claigh 7, wheretn the functional domain is a
transcriptional activator domain,

9. The composition or enzyrae according tgfclaim &, wherein the transeriptional activator
domain 13 VP64,

10. The composition or enzyme accoyfing fo claira 7 to 9, wherein the functional domain
is a transcriptional repressor domain.

i1, The compostiion or cnzyghe according to claira 10, wherein the transcriptional
repressor domain is KRARB, SHY or AD4X.

12. A method of modifyigh an organism or a non-human organism by manipulation of a
target sequence th a genomic gfeus of interest comprising

delivering a non-ngfurally occurring or engincered composition comprising a vector
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{11} a first tracr woate sequence, and
(111} a first tracr sequence, and
L a second regulatory clement operably linked to a second CRISPR-Cas systgfn chimeric
RNA {chiRNA) polynucleotide sequence, wherein the second polynucleople sequence
coTaprises

{1} a second guide sequence capable of hybridizing to a second tyfget sequence at a
second genomic locus in the cell of the organism,

(i1} a second tracr mate sequence, and

(111} a second tracr sequence, and

Hi. a third regulatory element operably linked to an enzfine-~coding sequence encoding
a first CRISPR enzyme comprising at least one or more nyflear localization sequences and
operably linked to a first functional domain,

IV. a fourth regulatory element operably linked ¥ an enzyme-coding sequence encoding
a second CRISPR enzyrme comprising at icast one of more nuclear localization sequences and
operably Huked to a second functional domain,

wherein (1), {11} and (i1t} in | and 1 arc agfanged in a 5" to 37 orientation,

wherein components [, H, I and IVAre located on the same or different vectors of the
systemnt,

wherein  when  transcribed,/ cach  tracr mate  sequences  hybridizes  to it
corresponding tracr sequence and thf first and second guide sequences direct sequence-specific
binding of the first and sccond CPASPR complex to the first and sccond target sequence,

wherein the CRISPR ¢bmplex comprises the CRISPR enzyme complexed with (1} the
guide sequence that is hybyfdized to the target sequence, and (2) the tracr mate sequence that is
hybridized to the tracvfequence and wheretn  expression of the CRISPR enzyme provides
manipulation of the tgfpet sequence,
wherein theffirst and second CRISPR enzyrue each comprise two or more mutations, and
whereinbe first and second CRISPR enzyme is a CasY ortholog of a genus belonging to
the group Lonsisting of Corynebacter, Sutterello, Legionella, Treponema, Filifacior,
Eubacteriffm,  Streptococcus,  Lactobacillus,  Mycoplasma,  Bacteroides,  Flaviivola,
Flavobfcterium, Sphaevochaeta, Azospivillum, Gluconacetobacter, Neisseria, Roseburia,

thaculim, Staphyiococcus, Nitratifracror, Mycoplasma and Campyiobacter.
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15, A method of modulating the expression of two or more genoroie loct of mterestfn an
Organism comprising

delivering a non-naturally occurring or engincered composition coraprisingd a vector
system comprising one or more vectors comprising

L a first regulatory clement operably linked to a first CRISPR-Cas systef chimeric RNA
{chiRNA} polynucleotide sequence, wherein the first polynucieotide sequency/ comprises

{1} a first guide sequence capable of hybridizing to a first targdt sequence at a first
genomic locus in a cell of the organism,

(11} a first tracr mate sequence, and

i1, a second regulatory element operably linked to a segfnd CRISPR-Cas system chimeric
RNA ({chiRNA} polynucleotide scquence, wherein thy sccond polynucleotide  sequence
comprises

{1} a second guide sequence capable of hybpfidizing to a second target sequence at a
second genornic locus i the cell of the organism,

(i1} a second tracr mate sequence, and

(i1} a second tracr sequence, and

Ii1. a third regulatory clement opgfably linked to an enzyme-coding sequence encoding
a {irst CRISPR enzyme comprising ayfleast one or more nuclear localization scquences and
operably linked to a first functional gomain,

IV. a fourth regulatory elgfacnt operably linked to an cnzyme-coding sequence encoding
a second CRISPR enzyme copfprising at least one or more nuclear localization sequences and
operably linked to a secondfunctional domain,

wherein (i), (i) gfd (1) in Fand I are arranged in a2 §7 to 37 orientation,

wherein comyfnents I, 1, Il and IV are located on the same or different vectors of the
system,

wherein/ when  transeribed, each  tracrmate  sequences  hybridizes to s
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hybridized to the tracr sequence and wherein expression of the CRISPR enzyme prg
manipulation of the target sequence,

wherein the first and sccond CRISPR enzyrae cach comprise two or more mutpfions,

wherein the first and second CRISPR enzyme is a CasY ortholog of a genyf belonging to
the group consisting of Corynebacter, Sutterella, Legionella. Trepongma, Filifactor,
Eubacterivm,  Streptococcus,  Lactebacillus,  Mycoplasma,  Bacterglides
Flavobacterium, Sphaerochaeta, Azospivillum, Gluconacetobacter, Jeisseria, Roseburia,
Parvibaculum, Staphyiccoccus, Nitratifractor, Mycoplasma and Campyfobacrer, and
wherein the first genomic locus is modulated by the activity ¢/ the first functional domain
and the second genorme locus is modulated by the activity of the glcond functional domain.

16. The composition according to claim 14, or the methhd according to claim 13, wherein
the first functional domain 18 selected from the group cogfisting of a transcriptional activator,
transcriptional  repressor, a recombinase, a transpgfase, a histone remodeler, a DNA
methyltransferase, a cryptochrome and a hight indufible/controllable domain or a chemically
inducible/controllable domain.

17. The composition according fo claimA4 or 16, or the method according to claim 15 or
16, wherein the second functional domgfh s selected from the group consisting of a
transcriptional activator, transcriptional fepressor, a recombinase, a transposase, a histone
rernodeler, a DNA methyltransterase, f eryptochrome and a light inducible/controllable domain
or a chemically inducible/controllablf domain.
18. The composition or rgfthod according to claim 16 or 17, , wherein the first or second
functional domain is a transcriftional activator domain,

19, The compositigh or method according to claim 47, wherein the transcriptional

activator domain 1s VP63

21. Thef/composition or method according to claim 20, wherein the transcriptional
repressor dopfain 18 KRAB, 51D or SID4X.
22/ The composition or method according to any of claims 14 to 21wherein the first or

secondLRISPR enzyme is a Sutterella wadsworthensis Cas®,
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23. The composition or wethod according to any of claims 14 to 2Twhercin the At
second CRISPR enzyme is a Filifactor alocis Cas%.

24. The coraposition or method according to any of claims 14 to 21wherein
second CRISPR enzyme is a Lactobacillus johusonii Cas9,

25. The composition or mcthod according to any of claims 14 to 21whfrein the first or
second CRISPR enzyme is a Campylobacter fari Cas9,

26. The composition or methoed according to any of claims 14 to/f2twherein the first or
ccond CRISPR enzyme is a Corynebacter diptheriae Cas9,

27. The composition or method according to any of claims 2iwherein the first or
second CRISPR cuzyme s a Parvibaculum lavamentivorans Cas9

28. The composition or methed according to any of cfaims 14 to 2iwherein the first or
second CRISPR enzyme is a Mycoplasma gallisepticum Cagfo.

29, The composition or method according to any of claims 14 to 2Ziwherein the first or
second CRISPR enzyme is a Staphylococcus aurcus syosubspecies Aureus Casd.

30. The composition or method accordingfo any of claims 14 to 2Twherein the first or
second CRISPR enzyme is a Legionella pncumgfhiia Paris Cas9,

31. The composition or method accgfding to any of claims 14 to 2hwherein the fivst or
second CRISPR enzyme is a Treponema ¢fnticola Cas®,

32. The composition or methog/according to any of claims 14 to 21whercin the first or
second CRISPR enzyme is a Staphyjbeoccus pseudintermedius Cas,
33. The cormposition or yfethod according to any of claims 14 to 21wherein the fitst or
second CRISPR enzyme is a Misseria cinerea Cas?.
34. A method of trefting or inhibiting a condition caused by a defect in a target sequence
in a genomic locus of ipferest jo a subject or 4 non-human subject i need thereof comprising
modifying the subjegf or a non-human subject by manipulation of the target sequence and
wheretn the condyfon is susceptible fo treatment or nhibition by manipulation of the target
sequence compyfsing providing treatment comprising:

delivgfing a non-naturally occurring or engincered composition comprising an AAVY
vector syftem comprising one or more AAV vectors comprising operably encoding a
compoghtion of any of claims | or 3 to 11 for expression thereof, wherein the target sequence is

yhulated by the coraposition when expressed.
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35, A method of claim 34 including inducing expression.
36. The method of claim 34 or 35 wherein the organism or subject is a cukaryote
non-human cukaryote.

~

37. The method of any of claims 34 to 36 wherein the organism or subject iffa plant,

38. The method of any of claims 34 to 36 wherein the organism or subjegf is & manunal
or a non-human mammal,

39, The method any of claims 34 to 37 wherein the organism or sufffect is alpgae.
40. The method of any of claims 34 to 39 wherein the viral vectgh is an AAV.
41. A composition or cnzyme according to any of claims J11, 14, or 16-33for use in
medicine or for use in therapy.

42. A composition or enzyme according to any of clafus 1-11, 14, or 16-33for use in a
method according to any of clairas 12, 13, or 15-40.

43. Use of a composition or enzyme according ¢4 any of claims 1-11, 14, or 16-33in ex
vivo gene or genome editing,

44, Use of a composition or enzyme accorghing to any of claims 1-11, 14, or 16-33in the
mamufacture of a medicament for ex vive gofic or genome editing or for use in a method
according to any of claims 12, 13, or 15-40.

4

Lh

. A composition or enzyme accgfding to any of claims 1-11, 14, or 16-33, wherein the
target sequence is flanked at its 3 end Jfy 5°-NRG (where N is any Nucleotide), especially where
the Cas9 is {or is derived from} 8. pyligenes or 8. qureus Cas9.

46. A mcthod of preparing an AAV for delivery of the composition or enzyme according
to any of claims 1-11, 14, or f6-33comprising transfecting plasmid(s) containing or cousisting
cssentially of mucleic acigf molecule(s) coding for the AAV into AAV-infected cells, and
supplying AAV rep and/#r cap obligatory for replication and packaging of the AAV.
47. The methgfl of claim 46, wherein the AAY rep and/or cap obligatory for replication
and packaging of e AAV are supplied by transfecting the cells with helper plasmid{s) or helper
virus{es).

48. Phe method of claim 47, wherein the helper viras 18 8 poxvirus, adenovirus,
herpesvirgh or baculovirus.

9. The method of claim 48, wherein the poxvirus is a vaccinia virus.

50. The mcthod of any of claims 46 to 49, wherein:
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- the cells are rnammalian celis: or
- the cells are insect cells and the helper virus is baculovirus.

51, A method of delivering the CRISPR enzyme of any of claims 2-11 fomprising
delivering to a cell mRNA encoding the CRISPR enzyme,

52. A chumeric Cas cnzyme wherein the enzyme comprises one or more fagments from a
first Cas ortholog and one or more fragments from a second Cas ortholog,.

53. The enzyme according to claim 52 wherein the one or more fghpments of the first or
second Cas ortholog arve from the C- or N-terminal of the first or secong/Cas ortholog,

54. The enzyme according to claim 52 or 53 wherein the fight or second Cas ortholog is
selected from a genus belonging to the group counsisting of Corvfbacter, Sutterella, Legionella,
Treponema, Filifactor, Eubacterium, Streptococcus, Laciobglilius, Mvcoplasma, Bacteroides,
Flavitvola, Flavoebacterium, Sphaerochaeta, Azospirilifm, Gluconacetobacter, Neisseria,
Rosehuria, Parvibaculum, Staphviococcus, Nitratifractoy Mveoplasma and Campyinhacter.

55. Use of the composition or enzyme accordpfig to any of claims 1-11, 14, 16-33, or 52-
S4in the preparation of a medicaraent for maodificayOon of 4 target sequence.

56. The composition according to any of claims | to 11, wherein the CRISPR enzyme is
truncated in comparison o a wild type CRISER enzyme or the CRISPR enzyme is comprised of
500-2000 amino acids.

57. The composition accordingfto any of claims 1 to 11 or 56, wherein the CRISPR
enzyme is a nuclease directing cleayhge of both strands at the location of the target sequence, or
the CRISPR enzyme 18 g nickasyf directing cleavage of one strand at the location of the target
sequence.

58. The compositigh according to any of claims 1 to 11 or 56-57, wherein the guide
sequence comprises at lefst fiffeen nacleotides.

59. The compgsition according to any of claims | to 11 or 56-38, wherein the CRISPR
enzyme is codon~-ggftimized or codon-optirmzed for cxpression 1o a cukaryotic cell.

60. The Lomposition according to any of claims 1 to 11 or 56-59, wherein the CRISPR
cnzyme cOTapiises one or more mutations.

61/ The composition according to any of claims T to 11 or 56-60, wherein the CRISPR
enzymg/comprises a chimeric CRISPR enzyrae.

62. A non-naturally occurring or engineered composition comprising ¢

138



A} - 1. a CRISPR-Cas system chimeric RNA {chiRNA) polynucleotide sequence, wherej
polynucleotide sequence comprises:

{a) a guide scquence capable of hybridizing to a target sequence n a cukaryot

(b} a tracr mate sequence, and

{c} a tracr sequence, and

i, a polynucleotide sequence encoding a CRISPR enzyme comprighng at least one or
more nuclear localization sequences,

wherein {a), (b} and {¢} are arranged in a 57 to 37 orientation,

wherein when transcribed, the tracr mate sequence hybridizfs to the tracr sequence and
the guide sequence directs sequence-specific binding of a CKISPR complex to the target
sequence, and

wherein the CRISPR complex comprises the CRISPR enzyme complexed with (1) the
guide sequence that is hybridized to the target sequencefand (2} the tracr mate sequence that is
hybridized to the tracr sequence and the polynucleotigl sequence encoding a CRISPR enzyme is
DNA or RNA,

or
{8y L polynucleotides comprising:

{(a} a guide sequence capable of hyjfridizing to a target sequence in a prokaryotic cell, and

>

{b) at least one or more tract mghe sequences,

i1, a polynucleotide sequencgfencoding a CRISPR enzyme, and

I a polynucicotide sequgfice coraprising a tracr sequence,

wherein when transcriffed, the tracr mate sequence hybridizes to the tracr sequence and
the guide sequence direcyf sequence-specific binding of a CRISPR complex to the target
sequence, and
wherein the CRISPR fomplex comprises the CRISPR enzyme complexed with (1} the guide
sequence that is hyfridized to the target sequence, and (2) the tracr voate sequence that is
hybridized to ¢

DNA or RN

tract sequence, and the polynucleotide sequence encoding a CRISPR enzyme is
, and

whlrein the CRISPR enzyme is a Cas9 ortholog of a genus belonging to the group
consisphig of Corynedbacter, Sutterella, Legionella, Treponema, Filifactor, Eubacterium,

Strefrococeus,  Lactobacillus,  Mycoplasma,  Bacteroides, Flaviivola,  Flavobacterium,



Sphaerochaeta, Azospiviflum, Gluconacetobacter, Neisseria, Roseburia, Parvibacfiu
Staphviococcus, Nitratifractor, Mycoplasma and Campviobacter.

A

63, A method of modifying an organism or a non-human organism by manipyflation of a

target sequence in a genomic locus of interest comprising delivering a non-natarallf occurring or
engineered coraposition comprising
A} - L a CRISPR-Cas system chimeric RNA (chiRNA) polynucieotide segfience, wheretn the
polynucleotide sequence comprises:
{(a) a guide sequence capable of hybridizing to a target sequencefn a eukaryotic cell,
{b) a tracr mate sequence, and
{¢) a tracy sequence, and
i1, a polynucleotide sequence encoding a CRISPR eyfeyme comprising at least one or
maore nuclear localization sequences,
wherein (a), (b} and {¢} are arranged in a 57 to 37 grientation,
wherein when transcribed, the tracr mate segyfonce hybridizes to the tracr sequence and
the guide sequence directs sequence-specific bifding of a CRISPR coraplex to the target
sequence, and
wherein the CRISPR complex compfises the CRISPR enzyme complexed with (1) the
guide sequence that is hybridized to the tfget sequence, and {2) the tracr mate sequence that is
hybridized to the tracr sequence and thy polynucicotide scquence encoding a CRISPR enzyme is
DNA or RNA,
or
{8y L polynucleotides comyfrising:
{(a} a guide sequencgfeapable of hybridizing to a target sequence in a prokaryotic cell, and
{b) at least oue opfrnore tract mate sequences,
i1, a polynuclgptide sequence encoding a CRISPR enzyme, and
HI. a polyrfeleotide sequence corprising a tracr sequence,
whereinfvhen transcribed, the tracr mate sequence hybridizes to the tracr sequence and
the guide sgfiucnce directs sequence-specific binding of a CRISPR coraplex to the target
sequence, fnd
wheretff the CRISPR complex comprises the CRISPR enzyme complexed with (1) the guide

seqyfuce that is hybridized to the target sequence, and (2) the tracr voate sequence that is
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hybridized to the tracr sequence, and the polynucleotide sequence encoding a CRISPR enzy,
DNA or RNA, and

wherein the CRISPR enzyme is a Cas% ortholog of a genus belonging tg/fthe group
consisting of Corynebacter, Sutterella, Legionella, Trepownemua, Filifuctor, foubacterium,
Streptococcus,  Lactobacillus,  Mycoplasma,  Bacteroides,  Flaviivola, lavobacterium,
Sphaerochaeta,  Azospiriifum, Gluconacetobacter,  Neisseria, Rosebufls, Parvibaculum,
Staphviococcus, Nitratifractor, Mycoplasma and Campviobacter.
64. The composition according to claim 62, or method according to clayh 63, wherein the
CRISPR enzyme is truncated in comparison to a wild type CRISPR ghzyme or the CRISPR
cuzyme 1s comprised of S00-2000 amino acids.

5. The composttion or method according to claim 6244, wherein the CRISPR enzyme
is a nuclease directing cleavage of both strands at the logation of the target sequence, or the
CRISPR enzyme is a nickase directing cleavage of gfie strand at the location of the target
sequence.

66. The coraposition or method accordingto claim 62-65, wherein the guide sequence
conprises at least fifteen nucleotides.

67, The composition or rocthod accgfling to claim 62-66, wheren the CRISPR enzyme
is codon-optimized or codon-optimized fgfexpression in a eukaryotic cell

68. The composition or methog/according to claim 62-67, wherein the CRISPR enzyme
comprises one or more mutations,

69, The composition or rlthod according to claim 62-68, wherein the CRISPR enzyme

comprises a chimeric CRISPRLnzyre,
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CLAIMS

1. A CRISPR-Cas system chimeric RNA (chiRNA) comprising: (a) a guide sequence
capable of hybridizing to a target sequence, (b) a tracr mate sequence capable of hybridizing
to a tracr sequence and (c) a tracr sequence, in which the chiRNA is capable of forming a
CRISPR-Cas complex with a Staphylococcus aureus Cas9 (SaCas9) protein and directing
sequence-specific binding of the CRISPR-Cas complex to a target sequence adjacent to a

protospacer adjacent motif (PAM) in a eukaryotic cell.

2. A CRISPR-Cas system chiRNA according to Claim 1, in which the PAM comprises
NNGRR.

3. A CRISPR-Cas system chiRNA according to Claim 1 or 2, in which the tracr sequence

is at least 30 nucleotides in length.

4. A CRISPR-Cas system chiRNA according to Claim 1, 2 or 3, in which the tracr

sequence is at least 40 nucleotides in length.

5. A CRISPR-Cas system chiRNA according to any preceding claim, in which the tracr

sequence is at least 50 nucleotides in length.

6. A CRISPR-Cas system chiRNA according to any preceding claim, in which the guide

sequence is 10-30 nucleotides in length.

7. A CRISPR-Cas system chiRNA according to any preceding claim, in which the guide

sequence is at least 20 nucleotides in length.

8. A CRISPR-Cas system chiRNA according to any preceding claim, in which the guide
sequence is 20, 21, 22, 23 or 24 nucleotides in length.

9. A CRISPR-Cas system chiRNA according to Claim 1, in which the chiRNA comprises
the following sequence:
NNNNNNNNNNNNNNNNNNNNGUUUUAGUACUCUGGAAACAGAAUCUACUAAA
ACAAGGCAAAAUGCCGUGUUUAUCUCGUCAACUUGUUGGCGAGAUUUUUUU.

10. A vector comprising a polynucleotide sequence encoding a CRISPR-Cas system

chiRNA according to any preceding claim.
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11. A vector according to Claim 10, in which the vector encodes two or more CRISPR-Cas

system chiRNAs.

12. A vector according to Claim 10 or 11, further comprising a polynucleotide sequence

encoding a SaCas9 protein which is codon-optimized for expression in a eukaryotic cell.
13. A vector according to Claim 10, 11 or 12, which is a viral vector.
14. A vector according to Claim 13, which is an adeno-associated virus (AAV) vector.

15. A composition comprising the CRISPR-Cas system chiRNA according to any of Claims
1 to 9 and a SaCas9 protein.

16. A composition comprising A CRISPR-Cas system chiRNA according to any of Claims
1 to 9 and an mRNA encoding a SaCas9 protein.

17. A composition according to Claim 15 or 16, in which the CRISPR-Cas system chiRNA
and the SaCas9 protein or mRNA is comprised in a nanoparticle, liposome, exosome or

microvesicle.

18. A eukaryotic cell comprising a CRISPR-Cas system chiRNA according to any of Claims
1 to 9, a vector according to any of Claims 10 to 14 or a composition according to Claim 15,

16 or 17.




