
GSA Method

customized by 
A. Malcolm Campbell and Todd Eckdahl 



G     
CTTAA 
 AATTC
     G

Eco RI

type II

palindrome



G     
CTTAA 
 AATTC
     G

Eco RI

type II

palindrome



G     
CTTAA 
 AATTC
     G

Eco RI

type II



G     
CTTAA 

 AATTC
     G

Eco RI

type II



Bsa I

GAGACC     
CTCTGG

type IIs

not a 
palindrome



Bsa I

1234nGAGACC     
    nCTCTGG
                
----       

type IIs



                
----       

Bsa I

1234nGAGACC     
    nCTCTGG

type IIs



       ----
           

Bsa I

GGTCTCn
CCAGAGn1234

type IIs



       ----
           

Bsa I

GGTCTCn
CCAGAGn1234

type IIs



Bsa I

1234nGAGACC     
----nCTCTGG

GGTCTCn----
CCAGAGn1234

cuts 
left

cuts 
right



CGACtGAGACC(Pr)GGTCTCa   
    aCTCTGG(Pr)CCAGAGtCGCC

Bsa I

Bsa I
GCTG

GCGG

ligase ligase



CGACtGAGACC(Pr)GGTCTCa   
    aCTCTGG(Pr)CCAGAGtCGCC

GCTG
GCGG

ligase ligase



CGACtGAGACC(Pr)GGTCTCa   
    aCTCTGG(Pr)CCAGAGtCGCCGCTG

GCGG

ligase ligase

Bsa I

Bsa I



CGACtGAGACC(Pr)GGTCTCa   
    aCTCTGG(Pr)CCAGAGtCGCC

GCTG
GCGG

CGAC(promoter)   
    (promoter)CGCC

ligase ligase



GCTG
GCGGCGAC(promoter)   

    (promoter)CGCC

CGACtGAGACC(Pr)GGTCTCa   
    aCTCTGG(Pr)CCAGAGtCGCC

ligase ligase



pClone Red

RBS RBSGFP RFP

Bsa I Bsa I

AmpR Ori

J119137



pClone Red
all colonies green

RBS RBSGFP RFP

Bsa I Bsa I



RBS RBSGFP RFP

Golden Gate Assembly Method

Bsa I Bsa I

Bsa I + ligase



RBS RBSGFP RFP

GGA Cloning Always Works
Bsa I Bsa I



Bio113 Researchers in 3 Hour Lab

no gel purifications!

RBS RBSGFP RFP



RBSGFP RFP

Bsa I Bsa I

J119384

rClone Red (ribosome research)



RBSGFP RFP

Bsa I Bsa I

RBS
12 - 60 bp

J119384

rClone Red (ribosome research)



rClone Red (student-designed RBS)



Student Research, October 2016



Registry of Functional Promoters



Student Sample



Student Sample



Bio113 Students
doing

Real Promoter Resarch


