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Experimental Procedures 

 

Preparation of Cas9 protein and in vitro activity assay. The Cas9 protein was 

prepared as described previously39. Briefly, the Pet-28b-cas9-His (plasmid#47327) 

plasmid encoding His-tagged Cas9 was expressed in E. coli, purified with Ni-NTA agarose 

resin (Qiagen), and eluted with 20 mM HEPES-KOH, pH 7.5, 150 mM KCl, 1 mM DTT, 

and 10% glycerol, followed by dialysis. 
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To validate the purified Cas9 activity in vitro, 4 nM PCR products containing the Pink1 

or Parkin gene target sequences were mixed with purified His-Cas9 recombinant protein 

(WT-Cas9 and Ubi-Cas9) at different concentrations in NEB buffer 3 with corresponding 

gRNAs for the Pink1 and Parkin genes on ice for different times, as described previously 

40. The PCR products used for in vitro digestions were isolated with the following primers: 

monkey Pink1 Exon2 (sense 5’- CTCGCTGCACCTCTCTCTG-3’  and antisense 5’-

GGTGATCTGTGGGCAGAATA-3’) and Parkin (sense 5’- GGGCAACTCTGTTTTTCACAA 

-3’ and antisense  5’- TCCTGCTTGCTGTTTTAATGC -3’). 

 

 

Supplemental Figures 

 

Figure S1. In Vitro Assays of Cas9 Activity. (A) His-tagged WT-Cas9 and Ubi-Cas9 

were purified and their different amounts (µg) were examined by SDS-PAGE and 

Coomassie Brilliant Blue staining. Purified BSA (1 µg) served as a control. (B) Different 

amounts (ng) of purified WT-Cas9 and Ubi-Cas9 were incubated with Pink1-1 DNA with its 

gRNA (50 ng) for 30 min at 37°C. Control is incubation with no gRNA. Arrow indicates the 

intact Pink1-1 DNA. (C) The relative levels of the intact Pink1 DNA (% of the amount with 

no gRNA) after incubation for 30 min with different amounts of WT-Cas9 or Ubi-Cas9. (D) 

In vitro digestion of Pink1 and Parkin DNA (200 ng) by purified WT-Cas9 and Ubi-Cas9 at 

different time points (min). Arrows indicate the intact targeted DNAs. 

 

Figure S2. The DNA Targeting Effect of Ubiquitin-Targeted Cas9. (A) PCR diagnosis 

of targeting effects of Ubi-Cas9 in transfected HEK293 cells. PCR products from 14 

groups transfected cells for the targeted Pink1 gene and Parkin gene were digested by 
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T7E1 or BlpI. WT DNAs served as controls. Green arrows indicate mutated DNAs. (B) 

Sequence results of subcloned PCR products showing indel mutations in exon 2 of the 

Parkin gene and exon 2 of the Pink1 gene in HEK293 cells that were transfected with Ubi-

Cas9 and respective gRNA plasmids. M: Molecular markers. The numbers of cloned DNA 

for sequencing and mutated DNA clones are indicated in parentheses (mutated 

clones/total clones). 
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