
Supporting Information

One-pot generating subunit vaccine with high encapsulating 

efficiency and fast lysosome escape for potent cellular 

immune response

Pengyan Hao,† Xiaoxiao Wu,† Liwen Wang,† Shaoyin Wei,† Hongyan Xu,† Wenjuan 
Huang,† Yana Li,‡ Tinghong Zhang*, ‡ and Xingjie Zan*, †, ‡

† School of Ophthalmology and Optometry, Eye Hospital, School of Biomedical 

Engineering, Wenzhou Medical University, Wenzhou, Zhejiang Province, 325035. P. 

R. China.

‡ Engineering Research Center of Clinical Functional Materials and Diagnosis & 

Treatment Devices of Zhejiang Province, Wenzhou Institute, University of Chinese 

Academy of Sciences, Wenzhou 325001, China.

* Corresponding authors: Xingjie Zan, E-mail: xjzan2000@hotmail.com; Tinghong 

Zhang, E-mail: zhangth@wibe.ac.cn

mailto:xjzan2000@hotmail.com


300 400 500
0.0

0.7

1.4

2.1

 0.16mg/ml
 0.10mg/ml
 0.07mg/ml
 0.05mg/ml
 0.03mg/ml
 0.02mg/ml
 0.01mg/ml

A
b

s 
o

f 
F

-G
P

10
0

Wavelength (nm)

(a)

0.0 0.2 0.4 0.6 0.8 1.0

0.04

0.08

0.12

0.16
Concentration
Linear Fit of Concentration

  R2=0.9984

G
P

10
0 

C
o

n
ce

n
tr

at
io

n

Abs of F-GP100 460nm

(b)

200 240 280

0.4

0.8

1.2

1.6  0.030mg/ml
 0.025mg/ml
 0.020mg/ml
 0.015mg/ml
 0.010mg/ml
 0.005mg/ml

A
b

s 
o

f 
C

p
G

Wavelength

(c)

0.2 0.4 0.6 0.8 1.0 1.2

0.00

0.05

0.10

0.15

0.20

0.25

0.30 Concentration
Linear Fit of Concentration

R2=0.9821

C
p

G
 C

o
n

c
e

n
tr

a
ti

o
n

Abs of CpG 261nm

(d)

0.0 0.2 0.4 0.6 0.8 1.0 1.2

0.4

0.8

1.2

1.6

2.0

Absorbance
Linear Fit of Absorbance

 R2=0.9945

A
b

s 
o

f 
C

p
G

 2
61

n
m

Abs of F-GP100 460nm

(e)

Figure S1. The absorption spectra of F-GP100 (a) and CpG (c) with different 

concentrations were detected by UV-vis spectrometer. The standard curve of 

F-GP100 at 460 nm (b) and CpG at 261 nm (d) were detected by UV-vis spectrometer. 

(e) The related standard curves of F-GP100 at 460 nm and 261 nm excitation 

wavelengths.
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Figure S2. (a) The absorption spectra of GP100 with different concentrations was 

detected by UV-vis spectrometer. (b) The standard curve of GP100 at 280 nm was 

detected by UV-vis spectrometer.

Figure S3. The representative picture of the solutions (His6, His6+GP100 and 

His6+GP100+CpG) (a) before the addition of zinc ions, (b) after adding zinc ions to 

form HmA, (c) GP100@HmA and (d) (GP100+CpG)@HmA . 
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Figure S4. The original graphs of (a) size distributions and (b) zeta potential of HmA, 

GP100@HmA and (GP100+CpG)@HmA.
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Figure S5. The absorption spectra of GP100 (a) and CpG (c) with different 

concentrations were detected by HPLC. The standard curve of GP100 at 280 nm (b) 

and CpG at 261 nm (d) were detected by HPLC. (e) High performance liquid 

chromatogram of nanometer vaccine preparation (GP100+CpG)@HmA.
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Figure S6. (a) Percentage of positive RAW264.7 treated by (F-GP100+CpG), 
F-GP100@HmA, and (F-GP100+CpG)@HmA with different incubation time. (b) 
The merged CLSM images localization of (F-GP100+CpG), F-GP100@HmA and 
(F-GP100+CpG)@HmA in DC2.4 observed under confocal scanning laser 



microscopy, and CLSM images were incubated for 6h (b1), 24h (b2) and 48 h (b3). 
The cells were stained blue by Hoechst, Lysotracker stained the lysosomes red, and 
F-GP100 was used for nanovaccine preparation and fluorescence detection. (scale bar 
= 20 μm)
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Figure S7. The representative scatter diagrams tested by flow cytometry of (a.) 
DC2.4  and (b) RAW264.7 treated by (F-GP100+CpG), F-GP100@HmA, and 
(F-GP100+CpG)@HmA with different incubation time. 
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Figure S8. The representative scatter diagrams tested by flow cytometry of the 
expression of co-stimulatory factors (a) CD40, (b) CD80 and (c) CD86 on the surface 
of DC2.4.


