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Quaternary Amine-based Helical Polypeptide Primes 
Anticancer Immunity and Delivers Therapeutic Genes
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1. Quaternary amine-based polypeptide(QAP) induces immunogenic cell death(ICD)SCHEMATIC RESEARCH SUMMARY

2. Membrane disruption by QAP causes organelle stress and enable gene delivery 3. QAP polyplex delivers therapeutic genes (pDNA) for cancer immunotherapy

6. Guanidine-modified QAP as an anticancer gene delivery plaform (DNA & RNA)
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▸Cationic polypeptide design
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▸Calcein-loaded liposome disruption
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▸QAPs showed low serum stability
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▸PD-L1 was upregulated after QAP treatment

4. Guanidine-modified QAP , PG1T3, showed enhanced therapeutic efficacy 

bPEI PGTHEPES

6h

24h

24h

8 10 12 14 16 18 20 22 24
0

1000

2000

3000

4000

5000

Days post tumor innoculation

Tu
m

or
 v

ol
um

e 
(m

m
3 )

HEPES
pPDL1

P6Q/pPDL1
P6Q/pScr

8 10 12 14 16 18 20 22 24
0

5

10

15

20

25

30

Days post tumor innoculation

B
od

y 
w

ei
gh

t (
g)

11 13 15 17 19 21 23 25
0

500

1000

1500

2000

2500

3000

Days post tumor innoculation

Tu
m

or
 v

ol
um

e 
(m

m
3 )

HEPES

PGT

PIC

PGT/PIC

DL-PGT/PIC

13 15 17 19 21 23 25
0

5

10

15

20

25

Days post tumor innoculation

B
od

y 
w

ei
gh

t (
g)

10 15 20 25 30 35
0

20

40

60

80

100

Days post tumor innoculation

Su
rv

iv
al

 R
at

e 
(%

)

15 20 25 30 35 40
0

20

40

60

80

100

Days post tumor innoculation

Su
rv

iv
al

 R
at

e 
(%

)

8 10 12 14 16 18 20 22 24
0

500

1000

1500

2000

2500

Days post tumor innoculation

Tu
m

or
 v

ol
um

e 
(m

m
3 )

HEPES

pPDL1

PT/pPDL1

PGT/pPDL1

DL-PGT/pPDL1

PGT/pSCR

8 10 12 14 16 18 20 22 24
0

5

10

15

20

25

Days post tumor innoculation

B
od

y 
w

ei
gh

t (
g)

82.3

72.9

108.1

88.0

PN1

PN2

PN3

P1A

Helicity %

0

20

40

60

80

100

-

5. ICD induction depends on the secondary structure of QAP
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▹ Helical polypeptide (L-PG1T3) effectively stimulated both MOMP and ER stress, and succeed to transfect
▹ In contrast, the linear polypeptide (D,L-PG1T3) induced only weak ER stress, and failed to transfect

▸ICD by various amines and 8 types of QAP

▸ICD induction mechanism by QAPs
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▸Poly(I:C) (PIC) ▸IL-12 mRNA ▸pDNA


