
           

Gibson assembly of CRISPRainbow-6XsgRNAs
 

This protocol was used in Ma H et al, NBT, 2016.  Hanhui Ma ( 20160427 @ UMMS).

A. PCR applification for individual sgRNAs 

1) Primer sets:  

sgRNA-Ex-F1: AATAATggtctcaTGACccttcaccgagggcctatttcc        

sgRNA-In-R1: AATAATggtctcATTGCTGCCATTTGTCTCGAGGTCGAGA      

sgRNA-In-F2: AATAATggtctcaGCAAccttcaccgagggcctatttcc    

sgRNA-In-R2: AATAATggtctcAGTTCTGCCATTTGTCTCGAGGTCGAGA        

sgRNA-In-F3: AATAATggtctcaGAACccttcaccgagggcctatttcc            

sgRNA-In-R3: AATAATggtctcAACTGTGCCATTTGTCTCGAGGTCGAGA 

sgRNA-In-F4: AATAATggtctcaCAGTccttcaccgagggcctatttcc         

sgRNA-In-R4: AATAATggtctcAGTGTTGCCATTTGTCTCGAGGTCGAGA 

sgRNA-In-F5: AATAATggtctcaACACccttcaccgagggcctatttcc           

sgRNA-In-R5: AATAATggtctcAGACATGCCATTTGTCTCGAGGTCGAGA 

sgRNA-In-F6: AATAATggtctcaTGTCccttcaccgagggcctatttcc          

sgRNA-Ex-R1: AATAATggtctcAGAGTTGCCATTTGTCTCGAGGTCGAGA 

2) Templates from cloned individual sgRNA derived from:    

pLH-sgRNA1-2XMS2 

pLH-sgRNA1-2XPP7 

pLH-sgRNA1-2XboxB 

pLH-sgRNA1-MS2-PP7 

pLH-sgRNA1-PP7-boxB 

pLH-sgRNA1-boxB-MS2.  

3) PCR reaction: Ta=55C and Te=30Sec for 28 cycles. 

4) Gel purification of ~500 bp fragments and diluted to 10 ng/µl. 

5) Ready for Giblson assembly.     

  



           

U6-sgRNA1-2XMS2 

AATAATggtctcaTGACccttcaccgagggcctatttcccatgattccttcatatttgcata

tacgatacaaggctgttagagagataattggaattaatttgactgtaaacacaaagatatta

gtacaaaatacgtgacgtagaaagtaataatttcttgggtagtttgcagttttaaaattatg

ttttaaaatggactatcatatgcttaccgtaacttgaaagtatttcgatttcttggctttat

atatcttgtggaaaggacgaaacACCGNNNNNNNNNNNNNNNNNNNNgtttgagagctaggc

caacatgaggatcacccatgtctgcagggcctagcaagttcaaataaggctagtccgttatc

aacttggccaacatgaggatcacccatgtctgcagggccaagtggcaccgagtcggtgcttt

ttttgaattctcgacctcgagacaaatggcaGCAAtgagaccATTATT 

U6-sgRNA1-2XPP7 

AATAATggtctcaGCAAccttcaccgagggcctatttcccatgattccttcatatttgcata

tacgatacaaggctgttagagagataattggaattaatttgactgtaaacacaaagatatta

gtacaaaatacgtgacgtagaaagtaataatttcttgggtagtttgcagttttaaaattatg

ttttaaaatggactatcatatgcttaccgtaacttgaaagtatttcgatttcttggctttat

atatcttgtggaaaggacgaaacACCGNNNNNNNNNNNNNNNNNNNNgtttgagagctaccg

gagcagacgatatggcgtcgctccggtagcaagttcaaataaggctagtccgttatcaactt

ggagcagacgatatggcgtcgctccaagtggcaccgagtcggtgctttttttgaattctcga

cctcgagacaaatggcaGAACtgagaccATTATT 

U6-sgRNA1-2XboxB 

AATAATggtctcaGAACccttcaccgagggcctatttcccatgattccttcatatttgcata

tacgatacaaggctgttagagagataattggaattaatttgactgtaaacacaaagatatta

gtacaaaatacgtgacgtagaaagtaataatttcttgggtagtttgcagttttaaaattatg

ttttaaaatggactatcatatgcttaccgtaacttgaaagtatttcgatttcttggctttat

atatcttgtggaaaggacgaaacACCGNNNNNNNNNNNNNNNNNNNNgtttgagagctaggg

ccctgaagaagggccctagcaagttcaaataaggctagtccgttatcaacttgggccctgaa

gaagggcccaagtggcaccgagtcggtgctttttttgaattctcgacctcgagacaaatggc

aCAGTtgagaccATTATT 

U6-sgRNA1-MS2-PP7 

AATAATggtctcaCAGTccttcaccgagggcctatttcccatgattccttcatatttgcata

tacgatacaaggctgttagagagataattggaattaatttgactgtaaacacaaagatatta

gtacaaaatacgtgacgtagaaagtaataatttcttgggtagtttgcagttttaaaattatg



           

ttttaaaatggactatcatatgcttaccgtaacttgaaagtatttcgatttcttggctttat

atatcttgtggaaaggacgaaacACCGNNNNNNNNNNNNNNNNNNNNgtttgagagctaggc

caacatgaggatcacccatgtctgcagggcctagcaagttcaaataaggctagtccgttatc

aacttggagcagacgatatggcgtcgctccaagtggcaccgagtcggtgctttttttgaatt

ctcgacctcgagacaaatggcaACACtgagaccATTATT 

U6-sgRNA1-PP7-boxB 

AATAATggtctcaACACccttcaccgagggcctatttcccatgattccttcatatttgcata

tacgatacaaggctgttagagagataattggaattaatttgactgtaaacacaaagatatta

gtacaaaatacgtgacgtagaaagtaataatttcttgggtagtttgcagttttaaaattatg

ttttaaaatggactatcatatgcttaccgtaacttgaaagtatttcgatttcttggctttat

atatcttgtggaaaggacgaaacACCGNNNNNNNNNNNNNNNNNNNNgtttgagagctaccg

gagcagacgatatggcgtcgctccggtagcaagttcaaataaggctagtccgttatcaactt

gggccctgaagaagggcccaagtggcaccgagtcggtgctttttttgaattctcgacctcga

gacaaatggcaTGTCtgagaccATTATT 

U6-sgRNA1-boxB-MS2 

AATAATggtctcaTGTCccttcaccgagggcctatttcccatgattccttcatatttgcata

tacgatacaaggctgttagagagataattggaattaatttgactgtaaacacaaagatatta

gtacaaaatacgtgacgtagaaagtaataatttcttgggtagtttgcagttttaaaattatg

ttttaaaatggactatcatatgcttaccgtaacttgaaagtatttcgatttcttggctttat

atatcttgtggaaaggacgaaacACCGNNNNNNNNNNNNNNNNNNNNgtttgagagctaggg

ccctgaagaagggccctagcaagttcaaataaggctagtccgttatcaacttggccaacatg

aggatcacccatgtctgcagggccaagtggcaccgagtcggtgctttttttgaattctcgac

ctcgagacaaatggcaACTCtgagaccATTATT 

  



           

B. Gibson assembly of pCRISPRainbow-6XsgRNAs 

Reagents:  

 pCRISPRainbow-DONOR1 vectors* 

 Enzymes and Buffer in reaction 

 Stbl3 competent cells 

 LB-Ampicillin plates 

Reaction mix:                                   l 

pCRISPRainbow-DONOR1 (100 ng/l)     1.0                   

10XSmartCut Buffer (NEB)     1.0 

10 mM ATP (NEB)      1.0                                 

BsaI (NEB)                 0.6 

T7 DNA ligase (NEB)                    0.4 

each sgRNA (PCR, 10ng/µ1, 1µl each)    total 6.0                                               

                               10                                                           

 Incubate @ 37 C for 60 min; 

 Transform 5 l of reaction mix into Stbl3 competent cells 

and spread on LB-Amp plates. 

C. Minipreps and Sequencing 

Reagents:  

 QIAprep Spin Miniprep Kit 

 Sequencing primers 

DONOR1-Fseq: GCTACAACAAGGCAAGGCTTGACCGA 

DONOR1-Rseq: AACGCCAGCAACGCGGCCTT 

*Notes: pCRISPRainbow-DONOR1 need CcdB Survival stains for 

growth. 

  



           

CRISPRainbow-6XsgRNA 

 

TGACccttcaccgagggcctatttcccatgattccttcatatttgcatatacgatacaaggctg

ttagagagataattggaattaatttgactgtaaacacaaagatattagtacaaaatacgtgacg

tagaaagtaataatttcttgggtagtttgcagttttaaaattatgttttaaaatggactatcat

atgcttaccgtaacttgaaagtatttcgatttcttggctttatatatcttgtggaaaggacgaa

acACCGNNNNNNNNNNNNNNNNNNNNgtttgagagctaggccaacatgaggatcacccatgtct

gcagggcctagcaagttcaaataaggctagtccgttatcaacttggccaacatgaggatcaccc

atgtctgcagggccaagtggcaccgagtcggtgctttttttgaattctcgacctcgagacaaat

ggcaGCAAccttcaccgagggcctatttcccatgattccttcatatttgcatatacgatacaag

gctgttagagagataattggaattaatttgactgtaaacacaaagatattagtacaaaatacgt

gacgtagaaagtaataatttcttgggtagtttgcagttttaaaattatgttttaaaatggacta

tcatatgcttaccgtaacttgaaagtatttcgatttcttggctttatatatcttgtggaaagga

cgaaacACCGNNNNNNNNNNNNNNNNNNNNgtttgagagctaccggagcagacgatatggcgtc

gctccggtagcaagttcaaataaggctagtccgttatcaacttggagcagacgatatggcgtcg

ctccaagtggcaccgagtcggtgctttttttgaattctcgacctcgagacaaatggcaGAACcc

ttcaccgagggcctatttcccatgattccttcatatttgcatatacgatacaaggctgttagag

agataattggaattaatttgactgtaaacacaaagatattagtacaaaatacgtgacgtagaaa

gtaataatttcttgggtagtttgcagttttaaaattatgttttaaaatggactatcatatgctt

accgtaacttgaaagtatttcgatttcttggctttatatatcttgtggaaaggacgaaacACCG

NNNNNNNNNNNNNNNNNNNNgtttgagagctagggccctgaagaagggccctagcaagttcaaa

taaggctagtccgttatcaacttgggccctgaagaagggcccaagtggcaccgagtcggtgctt

tttttgaattctcgacctcgagacaaatggcaCAGTccttcaccgagggcctatttcccatgat

tccttcatatttgcatatacgatacaaggctgttagagagataattggaattaatttgactgta

aacacaaagatattagtacaaaatacgtgacgtagaaagtaataatttcttgggtagtttgcag

ttttaaaattatgttttaaaatggactatcatatgcttaccgtaacttgaaagtatttcgattt

cttggctttatatatcttgtggaaaggacgaaacACCGNNNNNNNNNNNNNNNNNNNNgtttga

gagctaggccaacatgaggatcacccatgtctgcagggcctagcaagttcaaataaggctagtc

cgttatcaacttggagcagacgatatggcgtcgctccaagtggcaccgagtcggtgcttttttt

gaattctcgacctcgagacaaatggcaACACccttcaccgagggcctatttcccatgattcctt

catatttgcatatacgatacaaggctgttagagagataattggaattaatttgactgtaaacac

aaagatattagtacaaaatacgtgacgtagaaagtaataatttcttgggtagtttgcagtttta

aaattatgttttaaaatggactatcatatgcttaccgtaacttgaaagtatttcgatttcttgg

ctttatatatcttgtggaaaggacgaaacACCGNNNNNNNNNNNNNNNNNNNNgtttgagagct

accggagcagacgatatggcgtcgctccggtagcaagttcaaataaggctagtccgttatcaac

ttgggccctgaagaagggcccaagtggcaccgagtcggtgctttttttgaattctcgacctcga

gacaaatggcaTGTCccttcaccgagggcctatttcccatgattccttcatatttgcatatacg

atacaaggctgttagagagataattggaattaatttgactgtaaacacaaagatattagtacaa

aatacgtgacgtagaaagtaataatttcttgggtagtttgcagttttaaaattatgttttaaaa

tggactatcatatgcttaccgtaacttgaaagtatttcgatttcttggctttatatatcttgtg

gaaaggacgaaacACCGNNNNNNNNNNNNNNNNNNNNgtttgagagctagggccctgaagaagg

gccctagcaagttcaaataaggctagtccgttatcaacttggccaacatgaggatcacccatgt

ctgcagggccaagtggcaccgagtcggtgctttttttgaattctcgacctcgagacaaatggca

ACTC 

 

  


