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● Incubated reactions overnight in a 30°C incubator (constant atmospheric T)

● Calculated a fluorescein standard curve through performing 1:1 serial dilutions with 
10µM fluorescein stock solution and PBS buffer

● For each reaction, split total reaction volume between three wells and filled remaining 
volume with PBS buffer up to 100µL in a 96-well plate

● Recorded fluorescence measurements on a plate reader using an excitation 
wavelength of 490 nm

Results

● Fluorescence readings show 
that the 33:33:33 CellEx System 
and 33:33:33 Aberdeen System 
had the highest relative 
fluorescence aside from the 
myTXTL reaction.

● This indicates that the reaction 
mixture of 33% Energy Mix, 33% 
CellEx and Aberdeen lysate, and 
33% DNA perform at similar 
levels

● Additionally, this indicates that 
the 33:33:33 ratio may be more 
ideal for a cell free expression 
system than the 45:50:5 ratio

● Test additional lysate, energy 
mix, and plasmid DNA ratios for 
further optimization

● Perform a cost-benefit analysis 
for several cell-free expression 
systems

● Implement an ideal in-house 
lysate onto a paper based assay 
to express toehold switches 
designed to recognize cervical 
precancer miRNAs
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Introduction

●  Cell-Free Transcription/Translation Systems (TXTLs) are essential for 
cell free reactions and their implementation in point of care testing 
devices. However, most commercial systems are expensive which 
increase development and consumer costs1.
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● Objectives:
○ To compare the efficiency of 

an in-house bacterial lysate 
(CX) with an established 
cell-free system (Ab), by 
testing various volume ratios 
of lysate, energy mix, and 
template plasmid DNA (T7 
p14-deGFP HP) to determine 
an optimal reagent 
composition

Fluorescein Standard Curve:

Figure 2: Standard curve generated from 
serial dilutions

Figure 1: Overview of TXTL systems in which 
cellular extract, reaction mixtures, and DNA 
templates are mixed to enable transcription and 
translation4.
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Figure 4: Plot of the average µM 
equivalent fluorescein value for each 
cell-free volume composition reaction. 
Linear regression from fluorescein 
standard curve used to generate a 10 
µM equivalent fluorescein value which 
is then multiplied by a dilution factor, 
total volume divided by reaction 
volume, to obtain final values. Plasmid 
concentrations not held constant and 
instead, % DNA for each reaction 
volume ratio is held constant.

Number of 
rxns

Bacterial Lysate Template DNA (T7p14-deGFP 
HP)

Panox Energy 
Mix

Inhibitor Added Total rxn volume

1 9µL Sigma 70 Master Mix 
(myTXTL)

2.5µL (5 nM final) + 0.5µL 
P70a-T7rnap HP

- - 12 µL

2 X µL Ab or CX (33%) X µL (5 nM final, 33%) X µL (33%) - 12 µL

2 X µL Ab or CX (50%) X µL (1.2 nM final, 5%) X µL (45%) - 50µL

4 X µL Ab or CX (33% or 
50%)

X µL (1.2 nM final, 33% or 5%) X µL (33% or 
45%)

Protease 12 µL

4 X µL Ab or CX (33% or 
50%)

X µL (1.2 nM final, 33% or 5%) X µL (33% or 
45%)

RNAse 12 µL

4 X µL Ab or CX (33% or 
50%)

X µL (1.2 nM final, 33% or 5%) X µL (33% or 
45%)

Protease + RNAse 12µL

Inhibitor Addition Comparison Graph:

Figure 5: Plot of average RFU output for each 
cell free reaction volume composition while 
varying the addition of RNAse inhibitor and 
Protease inhibitor. 4 groups of reactions were 
performed: one with no RNAse or Protease 
added, one with RNAse added, one with 
Protease added, and one with both RNAse and 
Protease added. Plasmid concentration held 
constant at 1.2nM for all reactions

Lysate Comparison Graph:

● Conducted TXTL cell-free reactions (rxns) combining the following reagents:

Lysate Comparison Numerical Results:

Figure 3: Computations for the average µM 
fluorescein equivalents and standard error.


