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U5s (ΔG=-240.6 kJ/mol)
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mFold predicted secondary structures of U5s mutant
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Alternative way of presenting U5s/WT packaging efficiency data from Northern blots in the form of 

individual data points. 



y = -3.4132x + 41.444

R² = 0.964
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BglG (250nM) y = -3.3678x + 38.356

R² = 1
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MS2 (250 nM)

y = -3.3384x + 40.976

R² = 0.9677
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BglG (400nM)

y = -3.3835x + 38.233

R² = 0.9999
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MS2 (400nM)

y = -3.4044x + 41.094

R² = 0.9762
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BglG (600nM)
y = -3.3679x + 38.207

R² = 0.9999
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MS2 (600nM)
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Sup3Optimization of [A] BglG and [B] MS2 probes’ concentration



y = -3.8269x + 43.692

R² = 0.9973

y = -4.3986x + 44.523

R² = 0.9963
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BglG MS2

y = -4.0602x + 44.691

R² = 0.9969

y = -4.2717x + 44.433

R² = 0.9945
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BglG MS2

y = -3.9408x + 44.219

R² = 0.9977

y = -4.5255x + 45.225

R² = 0.9963
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Multiplex reaction set up with 750 nM new AB BglG probe, 250 nM MS2 probe, 500 nM Forward primer, 500 nM Reverse primer 

and 5 μl Fast Advanced Buffer. [B] Multiplex reaction set up with 750 nM new AB BglG probe, 250 nM MS2 probe, 1000 nM

Forward primer, 1000 nM Reverse primer and 5 μl Fast Advanced Buffer. [C] Multiplex reaction set up with 750 nM new AB BglG

probe, 250 nM MS2 probe, 1500 nM Forward primer, 1500 nM Reverse primer and 5 μl Fast Advanced Buffer. Experiments 

shown are representative of 3 independent replicates, each using two technical repeats. The linearity of the 1000 nM MS2 assay 

(red) increased with increasing primer concentration whereas its efficiency decreased. On the contrary, the efficiency of the

1000nM BglG assay (blue) increased with increasing primer concentration, while the linearity of the standard curve decreased. 

The increase of primer concentration to 1500 nM positively affected linearity but negatively affected efficiency in both assays.
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Advantage

Length and integrity of 

target RNA
Sensitivity and accuracy Throughput

Measurement of 

multiple RNA species

Level of internal 

control of the assay

Technique

Northern blot

+

Ribonuclease

protection assay 

(RPA)

+ + +

Standard RT-qPCR

assay

++ ++

Competitive RT-

qPCR assay

++ ++ ++ ++

Comparison between techniques commonly used for measurement of RNA packaging efficiency and 

our new competitive RT-qPCR assay



1:1 WTMS2 and MutBglG

co-transfections in a 10 cm2 plate

Intracellular RNA isolation and purification

from 800 μl cell lysate

Purified intracellular and extracellular

RNA treatment in a 20 μl final volumeExtracellular RNA isolation and purification

from 2 mL of viral supernatant

Enhanced cDNA synthesis with the use of Betaine. 10μl

of RNA are used as template for cDNA synthesis and the

remaining 10 μl for the respective no RT control

Independent qPCR reactions with the

use of 250 nM HEX-MS2-BHQ2 and

750 nM FAM-BglG-BHQ1 probes

Measurement of Relative packaging efficiency by

using the formula RPE= 1.85x(Extracellular Mut-BglG

RNA/Intracellular Mut-BglG RNA)/ (Extracellular WT-

MS2 RNA/Intracellular WT-MS2 RNA).
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Data extrapolation and independent

absolute quantification of Intracellular

and Extracellular Mut-BglG RNAs, and

Intracellular and Extracellular WT-MS2

RNAs using the standard curve method

Flowchart of process required to measure RPE accurately


