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GWTLNSAGYLLGKINLKALAALAKKIL (SEQ ID NO:28), 

KALAWEAKLAKALAKALAKHLAKALAKALKCEA (SEQ ID NO:29), and 

RQIKIWFQNRRMKWKK (SEQ ID NO:30).   

[0058] In alternate embodiments, the one or more heterologous 

domains can be a marker domain.  Marker domains include fluorescent 

proteins and purification or epitope tags.  Suitable fluorescent proteins 

include, without limit, green fluorescent proteins (e.g., GFP, eGFP, GFP-2, 

tagGFP, turboGFP, Emerald, Azami Green, Monomeric Azami Green, 

CopGFP, AceGFP, ZsGreen1), yellow fluorescent proteins (e.g., YFP, EYFP, 

Citrine, Venus, YPet, PhiYFP, ZsYellow1), blue fluorescent proteins (e.g., 

BFP, EBFP, EBFP2, Azurite, mKalama1, GFPuv, Sapphire, T-sapphire), cyan 

fluorescent proteins (e.g., ECFP, Cerulean, CyPet, AmCyan1, Midoriishi-

Cyan), red fluorescent proteins (e.g., mKate, mKate2, mPlum, DsRed 

monomer, mCherry, mRFP1, DsRed-Express, DsRed2, DsRed-Monomer, 

HcRed-Tandem, HcRed1, AsRed2, eqFP611, mRasberry, mStrawberry, 

Jred), orange fluorescent proteins (e.g., mOrange, mKO, Kusabira-Orange, 

Monomeric Kusabira-Orange, mTangerine, tdTomato), or combinations 

thereof.  The fluorescent protein can comprise tandem repeats of one or more 

fluorescent proteins (e.g., Suntag).  Non-limiting examples of suitable 

purification or epitope tags include 6xHis (SEQ ID NO:40), FLAG®, HA, GST, 

Myc, SAM, and the like.  Non-limiting examples of heterologous fusions which 

facilitate detection or enrichment of CRISPR complexes include streptavidin 

(Kipriyanov et al., Human Antibodies, 1995, 6(3):93-101.), avidin (Airenne et 

al., Biomolecular Engineering, 1999, 16(1-4):87-92), monomeric forms of 

avidin (Laitinen et al., Journal of Biological Chemistry, 2003, 278(6):4010-

4014), peptide tags which facilitate biotinylation during recombinant 

production (Cull et al., Methods in Enzymology, 2000, 326:430-440). 

[0059] In still other embodiments, the one or more heterologous 

domains can be a chromatin modulating motif (CMM).  Non-limiting examples 

of CMMs include nucleosome interacting peptides derived from high mobility 

group (HMG) proteins (e.g., HMGB1, HMGB2, HMGB3, HMGN1, HMGN2, 

HMGN3a, HMGN3b, HMGN4, and HMGN5 proteins), the central globular 

domain of histone H1 variants (e.g., histone H1.0, H1.1, H1.2, H1.3, H1.4, 

H1.5, H1.6, H1.7, H1.8, H1.9, and H.1.10), or DNA binding domains of 
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WHAT IS CLAIMED IS: 

1. A self-replicating RNA vector comprising a sequence encoding a 

plurality of non-structural replication complex proteins from an 

alphavirus and a sequence encoding a CRISPR protein, wherein the 

vector is based on a modified Venezuelan equine encephalitis (VEE) 

virus and comprises from 5’ to 3’: a 5’ cap, a 5’ UTR, the sequence 

encoding the plurality of non-structural replication complex proteins 

encodes four non-structural replication complex proteins from a VEE 

virus, a promoter, the sequence encoding the CRISPR protein, an 

optional IRES, an optional sequence encoding an E3L protein, an 

optional IRES, an optional sequence encoding a selectable marker, an 

alphavirus 3’ UTR, and a poly A tail. 

2. The self-replicating RNA vector of claim 1, wherein the CRISPR protein 

is a type II Cas9 protein, a type V Cas12 protein, a type VI Cas13 

protein, a CasX protein, or a CasY protein, and wherein the CRISPR 

protein is Streptococcus pyogenes Cas9, Francisella novicida Cas9, 

Staphylococcus aureus Cas9, Streptococcus thermophilus Cas9, 

Streptococcus pasteurianus Cas9, Campylobacter jejuni Cas9, 

Neisseria meningitis Cas9, Neisseria cinerea Cas9, Francisella 

novicida Cas12, Acidaminococcus sp. Cas12, Lachnospiraceae 

bacterium ND2006 Cas12, Leptotrichia wadei Cas13a, Leptotrichia 

shahii Cas13a, Prevotella sp. P5-125 Cas13, or Ruminococcus 

flavefaciens Cas13d, and, optionally, wherein the sequence encoding 

the CRISPR protein is codon optimized for expression in a human cell. 

3. The self-replicating RNA vector of claim 2, wherein the CRISPR protein 

is Streptococcus pyogenes Cas9 or Staphylococcus aureus Cas9. 

4. The self-replicating RNA vector of any one of claims 1 to 3, wherein the 

sequence encoding the CRISPR protein comprises at least one 

nucleotide insertion, deletion, and/or substitution such that the CRISPR 

protein has altered catalytic activity, improved target site specificity, 

and/or decreased off-target effects. 
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5. The self-replicating RNA vector of any one of claims 1 to 4, wherein the 

CRISPR protein is a nuclease, a nickase, or is devoid of cleavage 

activity. 

6. The self-replicating RNA vector of any one of claims 1 to 5, wherein the 

CRISPR protein is linked to at least one nuclear localization signal and, 

optionally, wherein the CRISPR protein is linked to at least one 

fluorescent protein, at least one chromatin modulating motif, at least 

one functional domain, or combination thereof, wherein the at least one 

functional domain is an epigenetic modification domain, a 

transcriptional activation domain, or a transcriptional repressor domain. 

7. A complex comprising the self-replicating RNA vector of any one of 

claims 1 to 6 and at least one guide RNA that is engineered to complex 

with the CRISPR protein coded by the self-replicating RNA vector. 

8. A eukaryotic cell or cell line comprising the self-replicating RNA vector 

of any one of claims 1 to 6. 

9. The eukaryotic cell or cell line of claim 8, further comprising at least 

one guide RNA that is engineered to complex with the CRISPR protein 

coded by the self-replicating RNA vector. 

10. A plasmid vector encoding the self-replicating RNA vector as specified 

in any one of claims 1 to 6. 

11. The plasmid vector of claim 10, further comprising a T7 or SP6 

promoter for in vitro transcription. 

 


