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Nesantigen Vaccines: Neoantigen Vaccines: Neocantigen-Specific Priming Approach
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NCT No. Sponsor Indication Type
Vaccibody and melanoma NSCLC, RCC, UC . .
NCT03548467 . ' B neoantigen DNA plasmid
NektarTherapeutic SCCHN E IS
NCT03552718 NantBioscience CRCp’aiCc’r:aTi(c:’ lli\\l/SefLC, neoantigen yeast based
CureVac, Boehri Ingelhei
NCT03164772 | ¢ a;n dol\e/ler;‘ngq;ru:gee em. NSCLC neoantigen MRNA
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NCT03199040 | cormmune and vashington TNBC neoantigen DNA
University St. Louis
Medl Washi
NCTO3508816 | Medimmune and Washington RCC neoantigen DNA
University St.Louis
NCT03289962 BioNTech and Genentech multiple solid tumors neoantigen mRNA
NCT03815058 BioNTech and Genentech melanoma neoantigen mRNA
NCT03313778 Moderna and Merck multiple solid tumors neoantigen mRNA
NCT03897881 Moderna and Merck melanoma neoantigen mRNA
NCT03380871 Neon Therapeutics and Merck NSCLC neoantigen peptides
NCT02897765 Neon Therapeutics and Merck multiple solid tumors neoantigen peptides
neoantigen adenovirus
NCT03639714 Gritstone Oncology and BMS NSCLC, MSSCRC, EC, BC vector + selfamplifying
mRNA
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tumors heat shock protein
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heat shock protein
NCT03633110 Genocea melanoma, NSCLC, RCC, HNC, neoantigen peptides
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No. 1
2937} Us 213 https://www. keywer‘;_zczrgn_gd;bt:!z;;d;f?ac72bf-8cbb-491 d-
&2 ALER 3 Epalukes 17-241857 (2021.04.27)
L7121t Y 2041.04.27 =58s US 2021-0254078 A1 (2021.08.19)
b LineaRx, Inc. | Ewvivax S.R.L. (US)
mje| oi=t 4 4 (WO(1), Us(2), CA(1))
2Yol F Amplicon expression vector vaccines
7lE 29

Provided herein are non-plasmid derived DNA vaccines comprised solely of enzymatically produced amplicon
expression vectors and their method of use to elicit antigen-specific immune responses in a subject.

The enzymatically produced amplicon expression vectors may be specifically utilized as a DNA based cancer vaccine
to express desired antigens or other immunogenic polypeptides within a subject to induce a specific anti-cancer
antigen-specific immune response. The enzymatically produced amplicon expression vectors may also be utilized to

express cancer-specific neoantigens.
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thE 378

A method of treating cancer in a subject, said
method comprising:ldentifying in a subject cancer
neoantigens; Without the use of plasmid-derived
DNA, assembling an amplicon expression vector
template comprising a promotor, one or more
open reading frames (ORF) encoding the identified
neoantigens and a terminator via gene synthesis;
amplifying the amplicon expression vector template
via the polymerase chain reaction (PCR) and
phosphorothioate modified PCR primers to produce
a plurality of amplicon expression vectors;

purifying and concentrating the amplicon expression
vectors to create an efficacious therapeutic dose for
the subject; and administering the therapeutic dose
of amplicon expression vectors via electroporation in
conjunction with one or more immune checkpoint
inhibitors.

Aol
- £ E51 5013 S EaHHS DNA 7IU QHiAl 7]20] Chet 202, DNA HAIS TASH: HEjEH J120) Tt
- IHHORE ZHALAMUS(PCR) T JlEt HIZAAD|S B4 B 7|52 S5 HZE DNA YB2Z 2l HEel2 7
S DNA #410] HZ 0] Chst 202, Z2f DNA HAID H|D510] B2 MELIOH T4Z0| £al0| LHIITS 5 7|29
- 9 BAZ ABFHE WHOR HTEHD 900, RIS O SO|3 MBS YT, BAAD|C K2 DNAT} OfH E2|
2 UE W B8 2YSHD, ZHAL WIS S2 S8 UBeIE UH el FHS ZEA7|D, FASHL, stt 0lyo] B
HIEOIE A Ao H] SOIsHe T2 PAst0) BT
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No. 2
_ https://www.keywert.com/detail?uuid=1c95c24b-2c02-4d 13-
e wo e = ' 8fb1-/652dd7a8df3a
EERE - 2AUus 17-241857 (2021.04.27)
z27|71012 - =55 US 2021-0254078 A1 (2021.08.19)

Z¢l MODERNATX, INC. (US)

2| 35t 14 (Wo(1))

grygol 2 Expanded t cell assay

7|A ool:

Assays for assessing the therapeutic efficacy of vaccines, including personalized cancer vaccines are provided.
Improved mRNA vaccines are also provided.

A method for detecting antigen specific T cell activation in a population of T cells, comprising: in vitro stimulation
(IVS) of a population of T cells, wherein the IVS involves culturing the T cells in an enriched media, stimulation of
the cultured T cells with neoantigen matured autologous dendritic cells (DCs), and expanding the stimulated T
cells to produce a population of expanded T cells; restimulation of the expanded T cells with neoantigen matured
autologous DCs; and analyzing the restimulated T cells to detect antigen specific T cell activation, wherein the
analysis of T cell activation is performed on a patient receiving a personalized cancer vaccine and wherein the

personalized cancer vaccine is reformulated based on the analysis and the patient is administered the reformulated
personalized cancer vaccine.
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No. 3
_ https://www keywert.com/detail?uuid=ff5fcf18-b1fe-4eb7-
= W 23
=#=7t © bfcd-860c44975161
B Z4 AFER - Z2HS PCT/EP2020/079832 (2020.10.22)
Z4&7|710t=2l - E5Hs W02021/078910 A1 (2021.04.29)

=210l INSTITUT CURIE | INSERM (INSTITUT NATIONAL DE LA SANTE ET DE LA RECHERCHE MEDICALE) (FR)
mje| sig 124 (Wo(1))
ghyo| Hal Immunotherapy targeting tumor neoantigenic peptides

7l 2%

The present disclosure relates to a tumor specific neoantigenic peptide, wherein said peptide (i) is encoded by a
part of an (ORF) sequence from an unannotated transcript which transcription is positively regulated by an aberrant
fusion protein, and (i) is expressed at a higher level or frequency in a sample from said tumor compared to normal
tissue sample. The present disclosure also relates to vaccine or immunogenic composition, antibodies and immune
cells derived thereof and their use in therapy of cancer.

hEyT

0%t

A method for identifying tumor specific neoantigenic peptides which comprises:

i. identifying transcripts from one or more samples isolated from a tumor driven by a transcription factor fusion and
obtained from one or more subjects, - which transcription is specifically positively regulated by said transcription
factor fusion, - which are specifically associated with the transcription-fusion tumor type, and optionally - which are
encoded by neogenes that originate from intergenic or intronic regions of the genome,

ii. identifying open reading frame (ORF) sequences from the transcripts of step (i), optionally wherein said ORF
sequences are specifically expressed in a tissue (or cell) sample from said transcription factor fusion-driven tumor.

HEol
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No. 4
EEH WO 213 httpsi//www_keywer;éc;)g;i(;tgizl?61:de=95393de1‘4-93e6-458b-
B AEl - e Lk PCT/US2020/058983 (2020.11.04)
Z=L57121et=2 Y - £z W02021/092095 A1 (2021.05.14)
Z¢l GRITSTONE ONCOLOGY, INC. (US)
mjue| oi=t 124 (Wo(1))
gregol 2 Neoantigen vaccine therapy
7lE 29

Disclosed herein are compositions that include antigen-encoding nucleic acid sequences and/or antigen peptides.
Also disclosed are nucleotides, cells, and methods associated with the compositions including their use as vaccines,
including vectors and methods for a heterologous prime/boost vaccination strategy.

CHEH S

oo

A composition for delivery of a self-amplifying alphavirus-based expression system, wherein the composition for
delivery of the self-amplifying alphavirus-based expression system comprises:
(A) the self-amplifying alphavirus-based expression system, wherein the self- amplifying alphavirus-based
expression system comprises one or more vectors, wherein the one or more vectors comprises:
(@) an RNA alphavirus backbone, wherein the RNA alphavirus backbone comprises:
(i) atleast one promoter nucleotide sequence, and
(i) atleast one polyadenylation (poly(A)) sequence; and
(b) a cassette, wherein the cassette comprises:
(i) at least one antigen-encoding nucleic acid sequence comprising: a. an epitope-encoding nucleic acid
sequence, optionally comprising at least one alteration that makes the encoded epitope sequence
distinct from the corresponding peptide sequence encoded by a wild-type nucleic acid sequence, b.
optionally a 5’ linker sequence, and c. optionally a 3’ linker sequence;
(i) optionally, a second promoter nucleotide sequence operably linked to the at least one antigen-
encoding nucleic acid sequence; and
(iii) optionally, at least one second poly(A) sequence, wherein the second poly(A) sequence is a native
poly(A) sequence or an exogenous poly(A) sequence to the alphavirus, and
(B) a lipid-nanoparticle (LNP), wherein the LNP encapsulates the self-amplifying alphavirus-based expression
system, and wherein the composition comprises at least 10ug of each of the one or more vectors.

dEoH
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No. 5
EEH Us 213 httpsi//www.kzy(\)/\éeer_té;()er?_/;j;;e;ilj?f:ti:;?2974c8-e263-
&2 ALEH 3 Eraluiel 16-951722 (2020.11.18)
Z=L571210t=2 Y 2040.11.18 So{is US 2021-0154280 A1 (2021.05.27)
el Epivax Oncology, Inc. (US)
mjue| sz 2.4 (WOo(1), Us(1)
gregol 2l Neo-epitope vaccines and methods of treating cancer

Il 29

The invention relates to improved strategies, compositions, and methods for producing neoplasia vaccines and for
their use in methods of treating cancer in a patient. In aspects, a method of treating cancer comprises:

(a) administering an effective amount of one or more of the instantly-disclosed peptides or polypeptides
comprising one or more identified shared neo-epitopes (including peptides or polypeptide comprising one
or more peptides or polypeptides from Table A, B, and/or C and/or fragments and variants thereof); and
subsequently

(b) administering an effective amount of one or more of the instantly-disclosed subject-specific peptides or
polypeptides comprising one or more identified subject-specific neo-epitopes. The peptides or polypeptides
administered in step (a) and in step (b) are designed to exclude neo-epitopes that are known or determined
(e.g. predicted) to engage regulatory T cells and/or other detrimental T cells (including T cells with potential
host cross-reactivity and/or anergic T cells).

hEH7E

A method of treating a neoplasia in a subject, the method comprising
(a) administering an effective amount of one or more peptides or polypeptides comprising one or more identified
shared neo-epitopes; and subsequently
(b) administering an effective amount of one or more subject-specific peptides or polypeptides comprising one or
more identified subject-specific neo-epitopes,

wherein the peptide or polypeptides comprising one or more identified shared neo-epitopes administered in step (a)
and the subject-specific peptides or polypeptides comprising one or more identified subject-specific neo-epitopes
administered in step (b) exclude neo-epitopes that are known or determined (e.g. predicted) to engage regulatory T
cells and/or other detrimental T cells (including T cells with potential host cross-reactivity and/or anergic T cells).
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Triage mutations based on NGS metadata
© and transcriptomics
(=

Scan for HLA Matched CD4 and CD8 Epitopes
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Rank and Select Peptide Candidates
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The disclosure provides novel means and methods for DNA vaccination that targets cancer. In particular is provided a
method for anti-cancer vaccination using a plasmid-based vaccine comprising regions encoding neo-epitopes.

hEH7E

A method of inducing a therapeutic or ameliorating immune response against a malignant neoplasm in a patient,
wherein the cells of the malignant neoplasm express genetic material that encode neo-epitope containing
polypeptides, the method comprising administering to the patient at least one effective dosage of a composition
comprising

1) at least one expression vector, which comprises nucleic acid(s) encoding at least one polypeptide, which exhibits
one or more neo-epitopes of the malignant neoplasm, and 2) a pharmaceutically acceptable carrier, diluent, or

excipient, whereby somatic cells in the patient are brought to express the nucleic acid(s) encoding the at least one
polypeptide.
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