
Size and charge of PNx6 analyzed by DLS

Frequencies of polyfunctional cytokine secreting T cells were analyzed by FACS
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� TB is the 13th leading cause of death and the second leading infectious killer after 

COVID-19 (above HIV/AIDS)1

� The global burden of LTBI was 23.0%

� Multidrug-resistant TB (MDR-TB) remains a public health crisis and a health se-

curity threat.

� After one century, BCG still remains the only licenced TB vaccine

� Previously we discovered that a 15 leucine polypeptide moiety as a self-assem-

bling and self-adjuvanting inducer of peptide-based vaccine2
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Immunology evaluation of PNx6
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Advantages of PNx6
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Linker, increase the hydropolicity

Derived from Mtb pro-

tein, high-affinity bind-

ing with HLA-E proteins 

from mice, nonhuman 

primates and humans3

15 amino acids epitopes 

derived from CFP10, 

ESAT6, GroEL2, dosS, 

Ag85b, HspX proteins of 

Mtb

CN TB epitope 1

CN TB epitope 2

CN TB epitope 3

CN TB epitope 4

CN TB epitope 5

CN TB epitope 6

C

N
C

N

C

N

C

N

C

N

C

N

C

N

C

N

C

N

C

N

C

N

C

N

C

N

C

N

C

N

C

N

C

N

C

N

C

N

C

N

C

N

C

N

C

N

C

N

C
N

C

N

C

N

C

N
C

N

C

N

Mix

DissolveSonicate

Immune cells

Antibodies

Cytokines

0.5×105

1.0×105

1.5×105

2.0×105

0
500 1000 1500 2000

723.5

843.8

1012.3

1264.9

1686.2

In
te

n
si

ty

m/ζ

20 40 60 80 100

4×105

2×105

0

-2×105

-4×105

mAU

min

A
b

so
rb

a
n

ce

Time

� Fmoc solid‐phase peptide synthesis

� 2-Chlorotrityl chloride resin

� All peptide building blocks were successfully 

synthesized

• Purity ≥ 95%
Mass spectrum results of building block 5

HPLC results of building block 5
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Morphology and size of PNx6 

analyzed by TEM

Secondary structure of PNx6 analyzed by CD

Size (nm) α-helix %
Peptide 1 22 ± 4; 134 ± 70 29 ± 10 83.00

Peptide 2 34 ± 7; 162 ± 34 37 ± 6 83.10

Peptide 3 20 ± 7; 201 ± 46 14 ± 5 81.20

Peptide 4 22 ± 2; 141 ± 13 34 ± 8 81.80

Peptide 5 98 ± 37; 418 ± 192 46 ± 11 83.50

Peptide 6 10 ± 2; 61 ± 25 19 ± 8 81.90

PNx6 27 ± 6; 256 ± 36 48 ± 6

Zeta potential (mV)

� All peptide building blocks for PNx6 have α-helix 
structure

� PNx6 are able to self-assemble into nanoparticles

� PNx6 nanoparticles are positively charged

Day 0 Day 14 Day 28 Day 42 Day 60

Group Treatment Mice No. Dose (per mouse, per administration) Legend
A unvaccinated n=10

B s.c. BCG n=10 s.c. 1×106 BCG (in 200 μL PBS) on Day 0
C s.c. PNx6 n=10 s.c. 50 μL (3mg/mL) PNx6 on Day 0, 14, 28 and 42
D s.c. BCG + s.c. PNx6 n=10 s.c. 200 μL BCG on Day 0 + s.c. 50 μL (3mg/mL) PNx6 on Day 14, 28 and 42
E i.n. BCG n=10 i.n. 1×105 BCG (in 40 μL PBS) on Day 0
F i.n. PNx6 n=10 i.n. 50 μL (3mg/mL) PNx6 on Day 0, 14, 28 and 42
G i.n. BCG + i.n. PNx6 n=10 i.n. 40 μL BCG on Day 0 + i.n. 50 μL (3mg/mL) PNx6 on Day 14, 28 and 42
H s.c. BCG + i.n. PNx6 n=10 s.c. 200 μL BCG on Day 0 + i.n. 50 μL (3mg/mL) PNx6 on Day 14, 28 and 42
I i.n. BCG + s.c. PNx6 n=10 s.c. 200 μL BCG on Day 0 + i.n. 50 μL (3mg/mL) PNx6 on Day 14, 28 and 42
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Effect of antigen stimulation on IFNγ secretion of PNx6 was analyzed by ELISpot
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Titers of antigen-specific antibodies in serum and BALF were analyzed by ELISA
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Frequencies of T cells were analyzed by FACS
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� s.c. BCG + s.c. PNx6 induced highest amount 

of IFNγ-secreting cells 
� s.c. BCG + s.c. PNx6 induced significantly 

higher titer of antigen-specific antibodies than s.c. 

BCG

� s.c. BCG + s.c. PNx6 induced higher frequency 

of immune cells

� s.c. BCG + s.c. PNx6 induced significantly 

higher frequency of polyfunctional cytokine secret-

ing T cells
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Mtb bacterial burden in lung and spleen were analyzed
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Profile of cytokines and chemokines in serum

Lung damage was analyzed by the percentage of infiltration area

� s.c. BCG + s.c. PNx6 vaccinated mice have significantly 

lower bacterial burden in both lung and spleen than s.c. BCG 

only

� s.c. BCG + s.c. PNx6 vaccinated mice have less lung 

damage

� s.c. BCG + s.c. PNx6 vaccinated mice have lower titer of 

cytokines and chemokines in serum

Reference

� s.c. BCG + s.c. PNx6 vaccination induced much stronger immune response than s.c. BCG only

� s.c. BCG + s.c. PNx6 immunity demonstrated better protection efficacy than s.c. BCG vaccination only

� As previous study proved that the 15 leucine polypeptide moiety is non-cytotoxic, the safety of s.c. BCG + 

s.c. PNx6 vaccination should be similar to s.c. BCG

� More Mtb peptide epitopes and binding peptides could be incorporated into the PNx6 platform to produce a 

stronger booster vaccine for BCG

� Cold-chain and adjuvant independent

� Use of cross-species validated epitopes and binding peptides 

could facilitate potential clinical translation

� The modular building block approach allows for rapid, economi-

cal, and customized vaccine production

� The peptides can be stored and transported as freeze-dried solids 

at room temperature

� PNx6 can be prepared on-site by convenient two steps (dissolve, 

sonicate) within 2 minutes

� Infinite potential to optimize by including more peptide epitopes

� Produce customizable vaccine by incorporating specific peptide 

epitopes
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