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Figure S1. Time-dependent (0–120 minutes) increase in gene 

expression using the DNA or RNA templates and read as a change in 

luminescence. The efficiency of gene expression corresponded to the 

luminescence intensity. The concentrations of DNA and RNA were 

fixed at 0.3 μM. 
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Table S1. Detailed experimental data on the efficiency of (a) gene 

expression (TX-TL) and (b) translation (TL) at different alcohol 

concentrations of ethanol, 1-propanol and 2-propanol. 
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Additional explanation of Table S1:  

We measured the expression level of luciferase by detecting the 

emission at around 565 nm using a luminometer (MICROTEC Co., 

Chiba, Japan) after the addition of luciferase substrate (Luciferase 

Assay Reagent, Promega). Following the manufacturer’s instructions, 

we measured the intensity of luminescence in units of RLU (relative 

light unit) as an apparent strength of luminescence represented with a 

luminometer. Then, we evaluated the gene expression efficiency in 

relative luminescence intensity based on the control condition, which 

is without adding any alcohols, as shown in Figure 1. Table A1 shows 

the whole data of measured RLU as raw data of gene expression 

experiments shown in Figure 1. Both gene expression experiments, TX-

TL (Figure 1a) and TL (Figure 1b), were carried out in duplicate runs 

and independently replicated three times, i.e., we obtained 6 data 

points for each condition. 

 

Figure S2. The relationship between k and ω2. According to the 

theoretical framework on fluctuation-dissipation, k ∝ ω2 is derived as 

the fundamental relationship. The dashed line indicates regression 

estimated by the least-squares method based on the plots for each 

condition. 
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Table S2. Viscoelastic parameters evaluated from the analysis of the 

intrachain fluctuation on single T4 GT7 DNA molecules. 
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 C(0) [μm2] Spring constant 

k [×10-9Nm-1]  

Damping constant 

γ [sec-1] 

Angular frequency 

ω [rad sec-1] 

Damping ratio * 

  ζ  

 Control 0.35 ± 0.02 12 ± 0.7 0.9 ± 0.2 3.2 ± 0.2 0.27 ± 0.07 

2% 

Ethanol 0.20 ± 0.03 21 ± 3.2 1.1 ± 0.2 3.1 ± 0.2 0.33 ± 0.07 

1-Propanol 0.21 ± 0.03 20 ± 2.8 1.3 ± 0.1 3.3 ± 0.3 0.37 ± 0.04 

2-Propanol 0.21 ± 0.03 19 ± 2.8 1.2 ± 0.1 4.3 ± 0.3 0.27 ± 0.03 

4% 

Ethanol 0.19 ± 0.02 22 ± 2.3 1.6 ± 0.1 5.3 ± 0.5 0.29 ± 0.03 

1-Propanol 0.08 ± 0.01 53 ± 6.6 3.0 ± 0.4 7.8 ± 1.0 0.36 ± 0.07 

2-Propanol 0.10 ± 0.01 43 ± 4.2 1.5 ± 0.2 5.3 ± 0.6 0.27 ± 0.05 


