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Multiple alterations

Homozygous deletion of PTEN is
common in ~40-50% of late-stage

LETTER Nature

40i110.1038/nature 13948

Convergent loss of PTEN leads to clinical resistance
to a PI(3)Ka inhibitor

CANCER DISCOVERY

rticles For Authors Alert
esearch Articles

Loss of PTEN Promotes Resistance to T Cell-Mediated Immunotherapy



(i) Components
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(iv) Self-assembled lipid-polymer
hybrid mRNA nanoparticles

0 Enhance cellular uptake and endosomal escape

0 Prolong systemic circulation and improve tumor accumulation
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PTEN Restoration for Treatment of PTEN-null Human PCa
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Loss/Mutation of PTEN Is Correlated with Poor Immunotherapy
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Hwu lab, Cancer Discov 2015, Futreal lab, Sci Transl Med 2017, Van Allen lab, Immunity 2017; Tolaney lab, Clin Cancer Res 2020

PTEN loss is associated with
i) decreased T-cell infiltration at tumor sites
ii)  increased expression of immunosuppressive cytokines
iii)  poor-response or resistance to immune checkpoint blockade (e.g., anti-PD-1)
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PTEN Restoration Induces Immunogenic Cell Death (ICD)
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PTEN Restoration Modulates the Immunosuppressive Tumor Microenvironment
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PTEN mRNA NPs Improves anti-PD-1 Efficacy in s.c. Melanoma Model

Time (day)
0 45 7 8

10 11 13 40

i t1

N>~ @S.C.4x10° B16F10 cells
C57BL/6 Mice ® mPTEN@NPs (iv)

—es— Saline
—s— NPs
€ 1500 { = mPTEN@NPs

—v— anti-PD-1

—+— mPTEN@NPs+anti-PD-1,

1000 -

FAE

500 -

Tumor volume (m

0
0 4 8 12 16 20
Days post inoculation of tumor cells

v

tt t t

@ anti-PD-1 (ip)
® Mice survive analysis

100

50-

Percent survival

0 2l0 40
Time (day)

AN
o

w
o
1
[ ]

% CD3*CD8*cells
within CD45" cells
> 3

anti-CD8a - +

1200

—s— mPTEN@NPs+anti-PD-1

800 -

400 -

Tumor volume (mm3)

04 »—s= ——

—e— anti-CD8a,mP TEN@NPs+anti-PD-1

*%k%

0 4 8 12 16

20

Days post inoculation of tumor cells



BRIGHAM HEALTH

BRIGHAM AND
WOMEN'S HOSPITAL

naQ

g3 HARVARD MEDICAL SCHOOL
TEACHING HOSPITAL

)

\

Mass General Brigham

Combination of p53 Restoration and ICB for HCC

0 Anti-PD-L1 with anti-VEGF: first-line standard of care treatment for HCC
[0 Anti-PD-1 with anti-CTLA4: second-line for HCC
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Combinatorial Treatment Reprograms the Immune Microenvironment
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Synergistic Anti-Tumor Efficacy in HCC
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Summary

0 The lipid-polymer hybrid NPs were developed for systemic mRNA delivery to
restore tumor suppressors (PTEN and p53).

0 Restoration of PTEN induced anti-tumor immunity and improved the efficacy of
immune checkpoint inhibitors (anti-PD-1).

[’ Combination of p53 immune checkpoint inhibitors reprograms immune
microenvironment for better HCC treatment.

0 The combination of p53 restoration and mTOR inhibition led to potent anti-tumor
effect in p53-deficient HCC and NSCLC (Sci Trans! Med 2019).

[ The NP co-delivery of mRNA antigen and TLR7/8 adjuvant elicits strong
anti-tumor immunity (Biomaterials 2021).
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