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Background

A Selection pressure ensures the cell maintains the plasmid
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System Design

Combinatorial > Desired output
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3-plasmid system
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3-plasmid system

Ab3in growth medium
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3-plasmid system
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3-plasmid system

Ab2 in growth medium
A If plasmid 3 is lost
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3-plasmid system

Ab2 in growth medium
A State 7
0 () A ()

: Antibiotic resistance
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3-plasmid system

Now, with P1 and P2 intact, changingAbl
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3-plasmid system

P1

T=

AB3 —— AB2 —— AB1I—> Gene is expressed
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N-plasmid system

——  Palidator Gene of interest P11 Pl [ m==m = ==- —1 Pln
T
—1 P21 P2 (—----- ~—{ Inhibitor -— P2
|
|
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—|  Pn: Phnz | ==—==-====-=-=- —1 Pn. [—
Code length: N
Code: ABh—  ABH — --—------- —> AB2 — ABl1
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Sustaining multiple insert DNA

——  Paliiter Gene of interest P11 Pl2z i, et s e B o g S Pln —
T
— P2 o~ S | abibitoe |~ = = o—  P2.  —
I
I
|
I
I [
Pn1 Pn:z T e e e o e e e e = = =  — Pn —

A single selection pressueasures that all the plasmids are intact in the sys
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Biobricks construction

tetR mRFP1

e P e - = @ @

J23119 B0034 CO0040 B0034 E1010 B0010 BO0012

p(tetR) ccdB evip ecfp

e @ o @ @ e — @ @

R0040 B0034 K145151 B0034 E0030 B0010 BO0012 J23119 B0034 E0020 B0010 B0012

— | Peonstitutive Tet Repressor RFP ter |

— | Prepressor toxin YFP ter Pconstitutive CFP ter ——
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Proof-of-concept

Parts submitted

A BBa_K272001
Constitutive Expression Cassette for RFP mRFP1

e o - @ @

Emission 607 nm 123119 B0034 EI010 B0010  BO0OI2

Excitation 584 nm
Protein MRFP1
Tag None

A BBa_K272002
Constitutive Expression Cassette for CFP ectp

o0 @

Emission 476 nm 123119 B0034 E0020 B0010  BO0O0I2

Excitation 439 nm
Protein ECFP
Tag None
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Proof-of-concept

- genomic DNA
A
P2 Co transform cells —
Ch/ with these plasmids
Chi
pSB1A2  pSBI1C3

Grow in Chl

Chy

IGEM 2009 IIT Madras



Plasmid Locking Assembly for Sustaining Multiple Insert DNA

Design of Experiments

each plate into LB

B U G > 3 ml LB in each falcon tube

5U CFP (1A2) RFP (1C3)Co-transformants
in Chl and Amp

l s Inoculate a colony from

<=
(&)
o)
S
<

OD *x =0.01(5 +x)

Ql
<
@]
=z

DH

l l (OD >0.1)

proportional to the cell

No Ab Amp

Assumption: OD is directly
No Ab

Am
Chl Amp & P chl Amp &
Ch Chi Measure OD every hour of all th
16 samples to obtain the variou
rowth curves
NoAb  pro o NoAb oo o g
Amp & Amp &
chl chi
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Growth curves

With no antibiotic(s) and corresponding antibiotic(s) in the growth medium
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Design of Experiments

—
~

O |
BLy
-UI
A

CF ER FPco-transformed

l —> Inoculate a colony from
each plate into 3ml LB

FP
OD * x = 0.01(5 + Xx)
(OD >0.1)

Amp- Ch

Amp
%
Chl

117

directly proportional to th
cell density

l AssumptionOD is

R «—— x>}

G —> Transfer x mlinto 5 ml LB
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Design of Experiments

RFP in Chl = = = =
L N L N
RFP in No Ab = = = o
L N L N
 —  — _—
CFP in Amp = - = =
W v W A 4
CFPin No Ab = = = = S
L N L N
RFP + CFP in = = = =
Amp-Chl
LV N LV L
e e e %
CFP1 RFP in Amp
LV N LV L
CFP- REP in Chl = = =
L L L L
CFP- RFPin - = - =
No Ab
LV N LV L

t=0 t=35hrst=7.0hrs t=10.5 hrs
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Design of Experiments

. Eq ET Eq E3 E3
RFP in Chl | | | | = = = |
o R o \«-’. o st L S
. Eq ET E3 E3 E3 E3 E3 E3
RFP in No Ab s
o R o \«-’. o st L S
CFP in Amp = = = = > | —> = > > H
o/ ¥, ! N ) b e W
. Eq ET E3 E3 E3 E3 E3 E3
CFP in No Ab s
o R o \«-’. o st L S
RFP + CFPin = = = = = = = =
Amp-Chl !
L v st L7 o st st W
%] = 3 = = =] (= 3
CFP1 RFP in Amp |
. o ot o ) b e W
. E7 E3 | & | E1 E3 | | L]
CFP- RFP in Chl f
N o N \«-’. o L L L
CFP-RFPiIn  © = = & = = = =
No Ab _ | _ . | _ | _
L v st L7 o st st W

t=0 t=3.5 t=7.0 t=105 t=140 t=175 t=21.0 t=245
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Images

ARFP (in pSB1C3)

Red filter Green filter
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Images

A CFP (in pSB1A2)

DIC Red filter Green filter
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Images

A Cells cotransformed with CFP (pSB1A2) and RFP (pSB1C3)

DIC Red filter Green filter
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Interpreting images

Cumulative Distribution Curve

S A ]
I : y = f(i)
E L
o
sl 05} 1 C
i o R
T D Y & * 0
0 0.5 ’
mm - CFP Fluorescence intensity (,i)
=mm - RFP

IGEM 2009 IIT Madras



Plasmid Locking Assembly for Sustaining Multiple Insert DNA

Results

Cumulative distribution curves for g¢oansformed cells

1 poe 1 p s sl o 1 1 1 1 1
RC: AmpChl os/ os/ os/ 05 05 05 05 05 ;
W o5 10 05 10 o8 W s o0 D5 90 05 %% 05 1w 051
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Results

Cumulative distribution curves for g¢cansformed cells
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Results
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Cumulative distribution curves for RFP transformed cells
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Conclusions and Implications

A Directed plasmid loss works!

— | Peonstitutive Tet Repressor RFP ter L
— | Prepressor toxin YFP ter Peonstitutive CFP ter ——
A Locking Assembly

A Sustaining multiple inserts with a single selection pressure
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Growth curves

DH5U CFP (1A2)
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Growth curves
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Growth curves
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Growth curves
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