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Claims 

 

1. An engineered RNA-guided endonuclease complex which comprises: 

a guide RNA comprising 

 (i) a first region complementary to a target site in a eukaryotic chromosomal 

sequence that can base pair with the target site, which comprises from about 10 

nucleotides to more than about 25 nucleotides, 

 (ii) a second region that forms a stem and loop structure, and 

 (iii) a third region which is essentially single stranded, 

wherein (i), (ii) and (iii) are arranged in the 5' to 3' direction, and the guide RNA 

comprises two separate molecules, 

 wherein a protein-RNA complex is formed between the guide RNA and a type II 

CRISPR/Cas9 protein, which further comprises a nuclear localization signal, and the 

guide RNA interacts with the type II CRISPR/Cas9 protein to guide the protein to the 

specific target site. 

 

2. The engineered RNA-guided endonuclease complex of claim 1, wherein the first 

molecule of the guide RNA comprises the first region of the guide RNA and one half of 

the stem of the second region of the guide RNA. 

 

3. The engineered RNA-guided endonuclease complex of claim 1 or claim 2, wherein 

the second molecule of the guide RNA comprises the other half of the stem of the 

second region of the guide RNA and the third region of the guide RNA. 

 

4. The engineered RNA-guided endonuclease complex of any of claims 1-3, wherein 

the second region of the guide RNA is about 16 to about 60 nucleotides in length. 

 

5. The engineered RNA-guided endonuclease complex of any of claims 1-4, wherein 

the third region of the guide RNA is about 5 to about 60 nucleotides in length. 
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6. The engineered RNA-guided endonuclease complex of any of claims 1-5, wherein 

the type II CRISPR/Cas9 protein comprises only one functional nuclease domain. 

 

7. The engineered RNA-guided endonuclease complex of claim 6, wherein the type II 

CRISPR/Cas9 protein comprises a non-functional RuvC-Iike domain. 

 

8. The engineered RNA-guided endonuclease complex of claim 6, wherein the type II 

CRISPR/Cas9 protein comprises a non-functional HNH-Iike domain. 

 

9. The engineered RNA-guided endonuclease complex of any previous claim, wherein 

the type II CRISPR/Cas9 protein is from a Streptococcus species. 

 

10. The engineered RNA-guided endonuclease complex of claim 9, wherein the type II 

CRISPR/Cas9 protein is from Streptococcus pyogenes. 

 

11. The engineered RNA-guided endonuclease complex of any previous claim, wherein 

the NLS is located at the C-terminus of the RNA-guided endonuclease. 

 

12. The engineered RNA-guided endonuclease complex of any previous claim, wherein 

the type II CRISPR/Cas9 protein is encoded by DNA optimized for eukaryotic 

expression. 

 

13. The engineered RNA-guided endonuclease complex of claim 12, wherein the DNA 

is operably linked to a promoter control sequence for eukaryotic expression. 

 

14. The engineered RNA-guided endonuclease complex of claim 12 or claim 13, 

wherein the DNA encoding the engineered RNA-guided endonuclease is comprised in a 

vector. 
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15. The engineered RNA-guided endonuclease complex of any previous claim, wherein 

the guide RNA is encoded by DNA operably linked to a promoter control sequence for 

eukaryotic expression. 

 

16. The engineered RNA-guided endonuclease complex of claim 15, wherein the DNA 

encoding the guide RNA is comprised in a vector. 

 

17. The engineered RNA-guided endonuclease complex of any previous claim, wherein 

the target site is upstream of a protospacer adjacent motif (PAM). 

 

18. The engineered RNA-guided endonuclease complex of claim 17, wherein the PAM 

is immediately downstream from the target site. 

 

19. The engineered RNA-guided endonuclease complex of claim 17 or claim 18, 

wherein the PAM is NGG or NGGNG, wherein N is defined as any nucleotide. 

 

20. Use of the engineered RNA-guided endonuclease complex of any previous claim, 

and optionally at least one donor polynucleotide comprising a donor sequence, for 

modifying a chromosomal sequence, wherein the use does not comprise a process for 

modifying the germ line genetic identity of a human being, wherein the use does not 

comprise the use of human embryos for industrial or commercial purposes and, wherein 

the method does not comprise a method for treatment of the human or animal body by 

surgery or therapy. 

 

21. The use of claim 20, wherein the chromosomal sequence is repaired by a DNA 

repair process such that the chromosomal sequence is modified by deletion of at least 

one nucleotide, an insertion of at least one nucleotide, a substitution of at least one 

nucleotide, or a combination thereof. 

 

22. The use according to claim 21, wherein the DNA repair process is a non-

homologous end-joining (NHEJ) repair process. 
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23. The use according to claim 21, further comprising a donor polynucleotide 

comprising upstream and downstream sequences, wherein the DNA repair process is 

homology directed repair (HDR), and the donor sequence is integrated into the 

chromosomal sequence. 

 

24. The use of any of claims 20-23, wherein the chromosomal sequence is in a 

eukaryotic cell, wherein the eukaryotic cell is a human cell, a non-human mammalian 

cell, or a nonmammalian vertebrate cell. 

 

25. The use of any of claims 20-23, wherein the chromosomal sequence is in a 

eukaryotic cell, wherein the eukaryotic cell is an invertebrate cell, an insect cell, a plant 

cell, a yeast cell or a single cell eukaryotic organism. 

 

26. The use of claim 25, wherein the eukaryotic cell is a plant cell. 

 

27. The use of any of claims 20-23 wherein the chromosomal sequence is in a non-

human mammalian embryo. 

 


