
PLASMID
Plasmid Locking Assembly for 

Sustaining Multiple Insert DNA

IIT Madras – iGEM 2009



Plasmid Locking Assembly for Sustaining Multiple Insert DNA

Motivation

iGEM 2009 

Combinatorial lock

Desired outputCombinatorial 

lock

Input 1

Input 2

Input 3
(expression of a particular gene of interest)

IIT Madras 



Plasmid Locking Assembly for Sustaining Multiple Insert DNA

Motivation

iGEM 2009 

Combinatorial 

lock

Combinatorial lock

Input 1

Input 2

Input 3 Desired outputCombinatorial 

lock

(expression of a particular gene of interest)

IIT Madras 



Background
Plasmid Locking Assembly for Sustaining Multiple Insert DNA

iGEM 2009 

Plasmid free cells

Plasmid bearing cells

• Plasmid loss - genomic DNA

- plasmid

IIT Madras 



Background
Plasmid Locking Assembly for Sustaining Multiple Insert DNA

iGEM 2009 

Time

• Plasmid loss

Plasmid free cells

Plasmid bearing 

cells

- genomic DNA

- plasmid

IIT Madras 



Background
• Plasmid loss

Plasmid Locking Assembly for Sustaining Multiple Insert DNA

iGEM 2009 

Time

Background
• Plasmid loss

Plasmid Locking Assembly for Sustaining Multiple Insert DNA

Time

Plasmid free cells

Plasmid bearing 

cells

- genomic DNA

- plasmid

IIT Madras 



iGEM 2009 

Background
• Plasmid loss

Plasmid Locking Assembly for Sustaining Multiple Insert DNA

Time

Plasmid free cells

Plasmid bearing 

cells

- genomic DNA

- plasmid

IIT Madras 



iGEM 2009 

Background
• Plasmid loss

Plasmid Locking Assembly for Sustaining Multiple Insert DNA

Time

Plasmid free cells

Plasmid bearing 

cells

- genomic DNA

- plasmid

IIT Madras 



iGEM 2009 

Background
Plasmid Locking Assembly for Sustaining Multiple Insert DNA

• Selection pressure ensures the cell maintains the plasmid 

Time

Background
Plasmid Locking Assembly for Sustaining Multiple Insert DNA

Plasmid free cells

Plasmid bearing 

cells

IIT Madras 



iGEM 2009 

• Selection pressure ensures the cell maintains the plasmid 

Background
Plasmid Locking Assembly for Sustaining Multiple Insert DNA

Time

Plasmid free cells

Plasmid bearing 

cells

IIT Madras 



iGEM 2009 

• Selection pressure ensures the cell maintains the plasmid 

Background
Plasmid Locking Assembly for Sustaining Multiple Insert DNA

Time

Plasmid free cells

Plasmid bearing 

cells

IIT Madras 



iGEM 2009 

• Selection pressure ensures the cell maintains the plasmid 
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3-plasmid system
Plasmid Locking Assembly for Sustaining Multiple Insert DNA

Now, with P1 and P2 intact, changing to Ab1
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Plasmid Locking Assembly for Sustaining Multiple Insert DNA

Gene of interest Repressor 1
Antibiotic resistance 

cassette (AB1)

Inhibitor Repressor 2 Toxin 1
Antibiotic resistance 
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Plasmid Locking Assembly for Sustaining Multiple Insert DNA

N-plasmid system

Code length: N

Code:  ABn            ABn-1          --------- AB2          AB1      .
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Plasmid Locking Assembly for Sustaining Multiple Insert DNA

Sustaining multiple insert DNA

A single selection pressure ensures that all the plasmids are intact in the system.
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Plasmid Locking Assembly for Sustaining Multiple Insert DNA

Biobricks construction

Pconstitutive Tet Repressor terRFP

Prepressor toxin YFP ter Pconstitutive CFP ter
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Plasmid Locking Assembly for Sustaining Multiple Insert DNA

Proof-of-concept
Parts submitted

• BBa_K272001

Constitutive Expression Cassette for RFP

Emission 607 nm

Excitation 584 nm

Protein mRFP1

Tag None

• BBa_K272002

Constitutive Expression Cassette for CFP

Emission 476 nm

Excitation 439 nm

Protein ECFP

Tag None
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Proof-of-concept

Co transform cells

with these plasmids 
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- genomic DNA

P1 P2
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Design of Experiments
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Inoculate a colony from 

each plate into LB

N
o

 A
b

A
m

p

C
h

l

A
m

p
-

C
h

l
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Chl

No Ab
Amp

Chl Amp & 
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Growth curves
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IIT Madras 



Design of Experiments

iGEM 2009 

CFP RFP CFP-RFP co-transformed
A

m
p

C
h

l

A
m

p
-

C
h

l

Inoculate a colony from 

each plate into  3ml LB

OD * x = 0.01(5 + x)

(OD >0.1)

Assumption: OD is 

directly proportional to the 

cell density

Transfer x ml into 5 ml LB

Plasmid Locking Assembly for Sustaining Multiple Insert DNA

IIT Madras 



Plasmid Locking Assembly for Sustaining Multiple Insert DNA

Design of Experiments

iGEM 2009 

RFP in Chl

RFP in No Ab

CFP in Amp

CFP in No Ab

RFP + CFP in 

Amp-Chl

CFP – RFP in Amp

CFP - RFP in Chl

CFP - RFP in 

No Ab

t = 0 t = 3.5 hrs t = 7.0 hrs t = 10.5 hrs

IIT Madras 



Plasmid Locking Assembly for Sustaining Multiple Insert DNA

Design of Experiments
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RFP in Chl

RFP in No Ab

CFP in Amp

CFP in No Ab

RFP + CFP in 

Amp-Chl

CFP – RFP in Amp

CFP - RFP in Chl

CFP - RFP in 

No Ab

t = 0 t = 3.5 t = 7.0 t = 10.5 t = 14.0 t = 17.5 t = 21.0 t = 24.5
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Images

iGEM 2009 

DIC Red filter Green filter

• Cells co-transformed with CFP (pSB1A2) and RFP (pSB1C3) 
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Interpreting images

iGEM 2009 

- CFP

- RFP

Cumulative Distribution Curve 

Fluorescence intensity (i) 
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Results

iGEM 2009 

RC: No Ab

RC: Amp

RC: Chl

RC: Amp-Chl

Time points
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Results

iGEM 2009 

Time points

R: No Ab

R: Chl

C: No Ab

C: Amp  
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Time points

Cumulative distribution curves for RFP transformed cells

Cumulative distribution curves for CFP transformed cells
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Conclusions and Implications

iGEM 2009 

• Directed plasmid loss works!

Pconstitutive Tet Repressor terRFP

Prepressor toxin YFP ter Pconstitutive CFP ter

• Locking Assembly

• Sustaining multiple inserts with a single selection pressure
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