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Fig. 4. Interrogation of immunogenic neoepitopes from colorectal cancer patient in humanized mouse
platform. (A) Schematic of neoantigen identification with tumor biopsies from colorectal cancer patients and
subsequent assessment using nanoshell vaccine in transgenic mice with human HLA alleles. (B) Computational
pipeline for identifying tumor-specific mutations and neoantigen peptide candidate selection. (C) Patient
demographic and disease status for the colorectal cancer tumor biopsies used for neoantigen prediction.
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Fig. 1. Polymeric nanoshells encapsulating cancer peptides facilitate effective anticancer immunity. (A) Schematic
of polymeric nanoshells encapsulating peptide antigens and STING agonist as adjuvant. (B) CryoEM images of empty
nanoshells and of (C) BSA-loaded nanoshells. (D) Dynamic light scattering characterization of nanoshells and lyophilized
nanoshells. (E) Release kinetics of nanoshells encapsulating fluorescently labelled peptides and STING agonists. (F)
Nanoshells are efficiently drained into the lymph node upon subcutaneous administration. (E) Nanoshell vaccine induces
modular and prominent T cell responses.

Fig. 2. Vaccination by nanoshell vaccines reveal large number of immunogenic neoepitopes that are not observed
by long peptide vaccination. (A) Schematics showing neoantigen prediction with mutations from B16F10 tumors. (B)
Neoantigens targets identified by IEDB consensus were vaccinated by either nanoshell or long peptide strategy. (C)
Neoantigens targets identified by DeepHLApan were vaccinated by either nanoshell or long peptide strategy.

Fig. 6. Validation of anticancer effect of neoantigen-specific T cells against patient-derived xenografts
(A) Schematic of experimental design for assessing neoantigen-specific T cells against PDX with biopsies from
colorectal cancer patients. (B)Mutation confirm in PDX tumors. (C-E) Tumor progression following adoptive T
cell transfer. Individual tumors were also shown below.
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Fig. 2. Prominent tumor suppression upon nanoshell vaccination. Prophylactic prime-boost vaccination by nanoshell
vaccines with corresponding tumor antigens effectively suppressed the tumor growth of (A) lymphoma, (B) melanoma,
and (C) colorectal cancers. (D) A single injection of nanoshell vaccine (Day 35) enables complete regression of established
TC-1 tumors in mice.
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Fig. 5. Nanoshell vaccination with neoantigen peptide candidates from clinical CRC biopsies reveals
broad T cell responses in humanized mice. (A) A representative profile of neoantigen-specific T cell response
observed in humanized mice with peptide candidates predicted from a CRC patient. (B) Total assessed peptides
and responder peptides observed. (C) Percentage of responder peptides from individual patients as assigned by
alleles versus average immunogenic peptide percentage reported in literature (2 to 6%; dashed line). (D) Overall
percentage of immunogenic cancer neoepitope peptides across 8 clinical patients.
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