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Measurement of binding contents of DNase-1 on the pMNSs: The binding contents of DNase-

I on the pMNSs were calculated with a BCA Protein Assay Kit, performed according to the 

manufacturer’s instructions. DNase-I pMNSs were prepared in various weight ratios of pMNSs 

and DNase-I (i.e. 10:2, 10:5, 10:10, and 10:20). The prepared DNase-I pMNSs were centrifuged 

at 17,000 rpm (27,237 × g-forces, at 4 °C) for 10 min. The supernatant was transferred to a clean 

tube, and a BCA Protein Assay determined the DNase-I concentration at 562 nm 

 

Analysis of long-acting DNase-I over time under different conditions: Stability of DNase-I 

pMNSs was evaluated over time in PBS complemented with 10% FBS and PBS. Each sample 

was collected at a determined time interval (1, 3, 6, 12, 24, 36, 48, and 72 h) and analyzed by gel 

electrophoresis. Briefly, 1 μg of DNase-I pMNSs (weight ratio of pMNSs and DNase-I, 10:10) 

were incubated with 1 μg of salmon sperm DNA for 10 min at 37 ℃. Then, the activity of 

DNase-I was determined by gel electrophoresis. 

 

In vivo permeability assays: CLP-operated mice were injected with pMNSs, free DNase-I, or 

DNase-I pMNSs intravenously. After 24 and 72 h, 1% Evans blue dye solution in normal saline 

was injected intravenously into each mouse. Thirty minutes later, the mice were killed, and the 

peritoneal exudates were collected after being washed with normal saline (5 mL) and centrifuged 

at 200 × g for 10 min. The absorbance of the supernatant was read at 650 nm. The vascular 

permeability was expressed in terms of dye (g/mouse), which leaked into the peritoneal cavity 

according to a standard curve of Evans blue dye. 

Table S1. Quantitative characterization of DNase-I pMNSs. 
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Sample 

Feed (mg) DNase-I 

pMNSs
a
 DNase-I

b
 

Binding 

contents  

(wt%)
c
 

Binding 

efficiency  

(%)
d
 

DNase-I 

pMNSs1 
10 2 13.8 80.1 

DNase-I 

pMNSs2 
10 5 29.4 83.1 

DNase-I 

pMNSs3 
10 10 45.4 83.1 

DNase-I 

pMNSs4 
10 20 61.1 78.5 

 

a
Weight of feed pMNSs. 

b
Weight of feed DNase-I. 

c
Binding contents = (actual mass of DNase-I/actual total mass of DNase-I pMNSs) × 100, as 

determined by BCA assay. 
d
Binding efficiency = (actual mass of DNase-I/feed mass of DNase-I) × 100, as determined by 

BCA assay. 
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Figure S1. CT scans of mild COVID-19 (high DNase-I activity) and severe COVID-19 

patients (low DNase-I activity).  
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Figure S2. Analysis of long-acting DNase-I activity over time under different conditions.  

(a and b) Long-acting DNase-I pMNSs (1 μg) was incubated in (a) PBS containing 10% FBS or 

(b) PBS only media over time, and then DNA degradation activity was measured. 

 

 

 



8 

 



9 

Figure S3. Dynamic changes in septic marker levels of septic mice.  

Sepsis markers (a) ALT, (b) AST, (c) BUN, (d) creatinine, (e) LDH, and (f) CRP were measured 

in septic mice intravenously injected with PBS, PEG-Nano (100 units), free DNase-I (100 units), 

or DNase-I pMNSs (100 units) at 12 and 24 h after CLP. Representative data from each group 

are shown (n = 5). The experiment was performed at least three times with replicates. Statistical 

analysis was performed using a two-tailed unpaired t-test. 
*
P < 0.05, 

**
P < 0.01. 
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Figure S4. Quantified mean white blood cells in septic mice. Cell counts (cells x 10
3
 /μL) are 

presented as (a) absolute neutrophil count, (b) absolute leukocyte count, and (c) total white blood 

cell (WBC) count in each group (n=10).  Statistical analysis was performed using a two-tailed 

unpaired t-test. 
*
P < 0.05, 

**
P < 0.01. 
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Figure S5. Recovery of vascular barrier integrity after the treatment of DNase-I pMNSs. In 

vivo permeability was evaluated at 24 and 72 h after administration of PBS, PEG-Nano (100 

units), free DNase-I (100 units), or DNase-I pMNSs (100 units) (n=5/each group). *p<0.05, 

**p<0.01. 
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Figure S6. The survival rate of CLP-operated mice models after the treatment of DNase-I 

pMNSs. Kaplan‒Meier curves of CLP mice administered with PBS or DNase-I pMNSs (25, 50, 

or 100 units) at 12 and 24 h after CLP (n=10/each group). ***p<0.005. 

 


