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DESCRIPTION

o-THIO-2'-DEOXYGUANOSINE (6-THIO-DG) RESULTS IN TELOMERASE
DEPENDENT TELOMERE DYSFUNCTION AND CELL DEATH IN VARIOUS
MODELS OF THERAPY-RESISTANT CANCER CELLS

PRIORITY CLAIM

This application claims benefit of prority to U.S. Provisional Application Serial No.
62/342,593, filed May 27, 2016, the cntire contents of which are hereby mcorporated by

reference.

BACKGROUND

L Field

The present disclosure relates to the fields of medicine, pharmacology and oncology.
More particular, the disclosure relates to methods and compositions for treating cancers that
express telomerase, a cellular reverse transcriptase that is express in 90% of all human cancers.

in some embodiments, the cancer i melanoma.

H, Related Art

Telomerase promoter mutations are highly prevalent in human temors inclading
melanoma. Telomere transcriptional signatares are enriched in a subset of therapy-naive
melanomas associated with worse overall survival, in BRAF-mutant minnsically resistant
melanoma cells that evade MAPK mhibiiors (MAPK:), as well as in a subset of post-treatment
tamor biopsies derived from patients who have disease progression on MAPK] or the immune
checkpoint inhibitors. Herein, the efficacy of a telomerase-directed nucleoside, 6-thio-2'-
deoxyguanosing {6-thio~dG) that results in telomere dysfunction and cell death in various
models of therapyv-resistant cells, 1s demonstrated. Furthermore, 6-thio~-dG significantly
imhibits tumor growth of primary tumor biopsy cultures derived from patients who had disease
progression on multiple therapies including anti-CTLA-4 or ant-PD1.

Immune checkpoint blockade inhibitors and mitogen-activated protein kinase (MAPK)
mhibitors have emerged as first-line therapies for patients with advanced melanomas. Despite
highly cncouraging successes, many patients do not respond and even those that do initially
respond, many patients ultimately relapse and are left with limited options. As a result, there 1s

an unmet and urgent need to prolong disease control for patients who fail multiple therapies.

RECTIFIED (RULE 91) - ISA/US
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SUMMARY

Thus, in accordance with the present disclosure, there is provided a method of treating
a subject with cancer comprising administering to said subject a therapeutically effective
amount of 6-thio-2'-deoxyguanosine (6-thio-dG), wherein cells of said cancer are telomerase-
positive and exhibit (a) one or more 7TERT promoter mutations, and/or (b) enriched telomere
transcriptional signature(s). Also provided is a method of treating a subject with melanoma
comprising administering to said subject a therapeutically effective amount of 6-thio-2'-
deoxyguanosine (6-thio-dG), wherein melanoma is resistant to an immunotherapy and/or
MAPK:i therapy.

The subject may have had disease progression during or after platinum-based therapy,
radiotherapy, immunotherapy and/or MAPKi therapy. The immunotherapy may be an immune
checkpoint inhibitor, such as anti-CTLA4 therapy or anti-PD1 therapy. The MAPKi therapy
may be an anti-MEK therapy, an anti-Raf therapy, and anti-p38 MAPK therapy, and anti-JNK
therapy, and anti-ERK therapy, or an anti MNK therapy, such as vemurafenib, sorafenib,
dabrafenib, trametinib, selumetinib, losapimod, GSK2118436, PD0325901, PLX4032 or

600 mutant. The cancer

PLX4720. The cancer may be a B-Raf-mutated cancer, such as a Bra
may be a lung cancer, a melanoma, pancreatic cancer or an ovarian cancer. The cancer may
be recurrent, metastatic and/or multi-drug resistant.

The enriched telomere transcription signature may be a telomere maintenance signature
or a packaging of telomere ends signature. The therapeutically effective amount of 6-thio-dG
may be between about 0.5 mg/kg and 5.0 mg/kg. The 6-thio-dG is administered more than
once, such as twice daily, daily, every other day, twice a week, weekly, every other week, every
three weeks, or monthly. The 6-thio-dG is administered systemically, such as orally or
intravenously, or administered intratumorally, or local or regional to a tumor site. The subject
may be a human subject or a non-human mammalian subject.

The method may further comprise treating said subject with a second cancer therapy,
such as an immunotherapy, such as ipilumumab and nivolumab or combination of ipilumumab
and nivolumab, a radiotherapy, a neoadjuvant chemotherapy (such as plantinum/taxane), a
toxin therapy, a hormonal therapy or surgery. The second cancer therapy may be administered
at the same time or after 6-thio-dG, or may be administered before 6-thio-dG.

The treatment may result in one or more of impaired cancer cell viability, cancer cell
apoptosis, cancer cell senescence in surviving cancer cells, and progressively shortened

telomeres in surviving cancer cells. The treatment may result in one or more of increased
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subject survival, reduced tumor burden, reduction in primary tumor size, reduced metastasis,
induction of remission, reduced subject hospitalization and increased subject comfort.

The method may further comprise assessing a cancer cell from said subject from one or
more of (a) TERT promoter mutations, (b) enriched telomere transcriptional signature(s), (c)
increased AXL expression, (d) increased PDGFRf expression, and/or (e) one or more B-Raf
mutations. The enriched telomere transcription signature may be a telomere maintenance
signature or a packaging of telomere ends signature.

Itis contemplated that any method or composition described herein can be implemented
with respect to any other method or composition described herein.

The use of the word “a” or “an” when used in conjunction with the term “comprising”
in the claims and/or the specification may mean “one,” but it is also consistent with the meaning

LT

of “one or more,” “at least one,” and “one or more than one.”

These, and other, embodiments of the disclosure will be better appreciated and
understood when considered in conjunction with the following description and the
accompanying drawings. It should be understood, however, that the following description,
while indicating various embodiments of the disclosure and numerous specific details thereof,
is given by way of illustration and not of limitation. Many substitutions, modifications,
additions and/or rearrangements may be made within the scope of the disclosure without

departing from the spirit thereof, and the disclosure includes all such substitutions,

modifications, additions and/or rearrangements.
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BRIEF DESCRIPTION OF THE DRAWINGS

The following drawings form part of the present specification and are included to
further demonstrate certain aspects of the present invention. The invention may be better
understood by reference to one or more of these drawings in combination with the detailed

description of specific embodiments presented herein.

FIGS. 1A-1B show long-term cell growth assay of 12 non-melanoma cancer cell lines
(FIG. 1A) and 12 BRAF-mutant melanoma cell lines (FIG. 1B) that were treated with 6-thio-
dG (6dG) or BIBR 1532 (BIBR) at indicated doses for 9 to 12 days. Cells were then fixed and
stained with crystal violet. Representative image of 2 biological replicates were shown for each
experimental condition.

FIG. 2 shows mutational frequencies of TERT, BRAF and NRAS in Wistar melanoma
cell lines, Wistar PDX, Wistar PDX that are resistant to MAPKi and TCGA SKCM data sets.

FIGS. 3A-3E show long-term cell growth assay of 16 BRAF-mutant melanoma cell
lines that were treated with 6-thio-dG or PLLX4720 at indicated doses for 12 days (FIG. 3A).
Cells were then fixed and stained with crystal violet. Representative image of 2 biological
replicates were shown for each experimental condition; percentage of apoptotic and dead cells
indicated as PSVue 643+ cells in 12 BRAF-mutant melanoma cell lines treated with PLX4720
or 6-thio-dG (FIG. 3B) or in the A375 cell line treated with 6-thio-dG (FIG. 3C) at indicated
doses for 120 hours. Cells were then harvested and co-stained with PSVue643 and Propidium
iodide (PI). The average of 2 biological replicates are representative of 2 independent
experiments; SA-B-gal staining of 4 BRAF-mutant melanoma cell lines treated with 6-thio-dG
at SuM for 9 days (FIG. 3D). A representative image of 3 biological replicates was shown for
each experimental sample; and tumor volumes of 1205Lu xenografts that were treated for 12
days with the vehicle control or 6-thio-dG at indicated doses (FIG. 3E).

FIG. 4 shows percentage of apoptotic and dead cells in normal skin melanocytes (upper
panel) or keratinocytes (lower panel) that were treated with the vehicle control or 6-thio-dG at
indicates doses for 120 hours. Cells were then harvested and co-stained with PSVue643 and
Propidium iodide (PI). Representative samples of 2 independent experiments.

FIGS. 5A-5G show the heatmap of RNA-seq data depicting genes that were most
significantly down-regulated in A375 cells treated with 6-thio-dG (6dG) or BIBR 1532 (BIBR)
for 72 hours (FIG. 5A). 2 biological replicates were shown for each experimental condition;

the plot of Biocarta gene sets that were most significantly altered in A375 cells treated with 6-
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thio-dG (6dG) (FIG. 5B) or BIBR 1532 (BIBR) (FIG. 5C) as determined by the hypergeometric
differential analysis; the ssGSEA plot of “Telomere” and “Cell Cycle” gene sets that were
significantly altered in A375 cells treated with BIBR 1532 (BIBR) or 6-thio-dG (6dG) (FIG.
5D); the heatmap of RPPA data depicting 30 proteins that were most significantly down-
regulated in A375 cells treated with 6-thio-dG (6dG) for 72 hours (FIG. 5E). 2 biological
replicates were shown for each experimental condition; and Western blotting of proteins that
were down-regulated in A375 cells treated with 6-thio-dG (6dG) for 48 and 72 hours (FIG. 5F)
or 6-thio-dG (6dG), GRN163L (GRN) or BIBR 1532 (BIBR) for 48 hours (FIG. 5G) as
identified by RPPA.

FIGS. 6A-6G show the heatmaps of RPPA data of ARID1A, AXL, PDGFRp and PLK1
for A375, UACC-903 and WM cells that were treated with the control or 6-thio-dG for 120
hours (FIG. 6A); Immunoblot analysis of proteins in samples shown in FIG. 6A (FIG. 6B);
heatmaps of RPPA data of ARID1A, AXL, PDGFRp and PLK1 for A375 cells that were treated
with the control or MAPK:i at indicated doses for 120 hours (FIG. 6C); Immunoblot analysis
of proteins in samples shown in (FIGS. 6C-6D) (FIG. 6E); the heatmaps of RPPA data of
ARIDIA, AXL, PDGFRp and PLK1 for A375, UACC-903 and WM9 parental cells and cells
that acquired resistance to the BRAF inhibitor PLX4720 (BR) or cells that acquired resistance
to the combination of PL.X4720 and the MEK inhibitor PD0325901 (CR) (FIG. 6F); and long-
term cell growth assay of 3 BRAF-mutant melanoma cell lines treated with 6-thio-dG at 5 uM
and the BRAF inhibitor GSK2118436 at 1 uM either as single agent or in combination for 15
days. Ctrl: the vehicle control (FIG. 6G).

FIGS. 7A-7L show percentage of apoptotic and dead cells indicated as PSVue 643+
cells for LOX-IMVI BR cells that were treated with the control or 6-thio-dG at indicated doses
for 120 hours (FIG. 7A). The average of 2 biological replicates was plotted, and data are
representative of 2 independent experiments; the telomere length was measured in samples
treated with 6-thio-dG at O and 5 pM as shown in FIG. 7A (FIG. 7B); co-staining of y-H2AX
antibody (double strand DNA damage marker) with an in situ telomere specific hybridization
probe (FITC-conjugated telomere sequence (TTAGGG)3 peptide nucleic acid) in samples
shown in FIG. 7B (FIG. 7C); quantification of DNA damage foci (FIG. 7D) and TIF (FIG.7E)
for samples shown in FIG. 7C; the ssGSEA plot of “Telomere” and “Cell Cycle” gene sets that
were significantly altered in LOX-IMVI BR cells treated with BIBR 1532 (BIBR) or 6-thio-
dG (6dG) (FIG. 7F); the heatmap of RPPA data depicting 30 proteins that were most
significantly down-regulated in LOX-IMVI BR cells treated with 6-thio-dG (6dG) for 72 hours

(FIG. 7G) (2 biological replicates were shown for each experimental condition); Immunoblot
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analysis of AXL and PLK1 for LOX-IMVI BR cells treated with the control or 6-thio-dG for
120 hours (FIG. 7H); long-term cell growth assay of 7 melanoma cell lines that acquired
resistance to MAPKi treated with 6-thio-dG at indicated doses for 12 days (FIG. 7I) (Cells
were then fixed and stained with crystal violet. A representative image of 2 biological replicates
is shown for each experimental condition); and tumor volumes of xenografts of WM9 BR (FIG.
71, LOX-IMVI BR (FIG. 7K) and UACC-903 BR (FIG. 7L) cells that were treated with the
vehicle control or 6-thio-dG.

FIGS. 8A-8D show long-term cell growth assay of 4 melanoma cell lines that acquired
resistance to MAPKi treated with 6-thio-dG at indicated doses for 12 days (FIG. 8A) (Cells
were then fixed and stained with crystal violet. A representative image of 2 biological replicates
is shown for each experimental condition); the heatmaps of RPPA data depicting 30 proteins
that were most significantly down-regulated in eight BR cell lines (FIG. 8B), 1205Lu
xenografts (FIG. 8C) and UACC-903 BR and LOX-IMVI BR xenografts (FIG. 8D) treated
with 6-thio-dG.

FIGS. 9A-9F show the heatmap of enrichment scores of six gene sets in TCGA
melanoma (FIG. 9A) and normal skin, nevi, and melanoma (FIG. 9B); Kaplan-Meier survival
curves for TCGA melanoma cases which were divided into 2 subgroups with high and low
enrichment scores of two telomere transcriptional gene sets (FIG. 9C); the heatmap of two
telomere transcriptional gene signatures, two melanoma-specific gene sets and two MAPK
pathway-related gene sets in GSE61992 in which transcriptomes of patients’ paired pre- and
post-treatment tumor biopsies were profiled (FIG. 9D); the GSEA plot of the “Biocarta Tel
Pathway” gene set that was enriched in post-treatment tumor biopsies derived from patients
Memorial Sloan Kettering Cancer Center who did not experience long-term benefit from
ipilimumab (FIG. 9E); the GSEA plot of the “Telomere Maintenance” (upper panel) and
“Packaging of Telomere Ends” (lower panel) gene sets that were enriched in the on-treatment
tumor biopsy derived from a patient (ID #39) at Massachusetts General Hospital who did not
experience long-term benefit from pembrolizumab (FIG. 9F).

FIGS. 10A-10D show the heatmaps of two telomere transcriptional gene signatures
(FIG. 10A), two melanoma-specific gene sets (FIG. 10B), and two MAPK pathway-related
gene sets (FIG. 10C) in three datasets in which transcriptomes of paired pre- and post-treatment
tumor biopsies derived from patients who progressed on MAPKi were profiled. Expression of
TERT transcript was determined by quantitative PCR experiment in paired pre-, on- and post-
treatment tumor biopsies derived from patients who were treated with MAPKi at Massachusetts

General Hospital (FIG. 10D).
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FIG. 11 shows the heatmaps of two telomere transcriptional gene signatures, two
melanoma-specific gene sets and two MAPK pathway-related gene sets in three datasets in
which transcriptomes of paired pre- and post-treatment tumor biopsies derived from 12 patients
who were treated with immune checkpoint blockade therapies were profiled.

FIGS. 12A-12I show long-term cell growth assay of 6 patient- or mouse-derived
cultures that were treated with 6-thio-dG at indicated doses for 12 days (FIG. 12A) (Cells were
then fixed and stained with crystal violet. A representative image of 2 biological replicates is
shown for each experimental sample); tumor volumes of xenografts of 5 patient- or mouse-
derived cultures treated with the vehicle control or 6-thio-dG (FIGS. 12B-12F); the heatmap of
RPPA data depicting 30 proteins that were most significantly down-regulated in xenografts of
13-456-5-3 (FIG. 12G), 13-456-3-3 (FIG.12H) and WM4265-2 (FIG. 12I) treated with 6-thio-
dG (6dG).

FIG. 13 shows the heatmaps of RPPA data depicting 30 proteins that were most
significantly down-regulated in 13-456-3-3, 13-456-5-3, WM4265-1 and WM4265-2 cells
treated with 6-thio-dG.

FIGS. 14A-14M show long-term cell growth assay of G43 cells treated with 6-thio-dG
at indicated doses for 12 days (FIG. 14A) (Cells were then fixed and stained with crystal violet.
A representative image of 2 biological replicates is shown for each experimental condition);
tumor volume of xenografts of G43 cells treated with the vehicle control or 6-thio-dG (FIG.
14B); the heatmap of RPPA data depicting 30 proteins that were most significantly down-
regulated in G43 cells treated with 6-thio-dG in vitro (FIG. 14C) or G43 tumors treated with
6-thio-dG in vivo (FIG. 14D); the relative cell viability of PEO1 and PEO1-derived cell lines
treated with carboplatin (Carbo) or 6-thio-dG at indicated doses for 5 days (FIGS. 14E-14J);
Immunofluorescence staining of the patient-derived culture WO-24-2 with anti-PAXS8 (red)
and cytokeratin 7 (green) (FIG. 14K); and the relative cell viability of the patient-derived
culture WO-24-2 treated with carboplatin (Carbo) (FIG.L) or 6-thio-dG (FIG.M) at indicated
doses for 5 days.
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DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENTS

In telomerase-positive melanoma cells with a high frequency of TERT promoter
mutations, the present inventors herein demonstrate that 6-thio-dG exhibits strong anti-tumor
effects by concomitantly inducing telomere dysfunction and inhibiting ARID1A, AXL,
PDGFRp and PLKI. 6-thio-dG not only abrogates intrinsic and acquired drug resistance to
MAPK inhibitors, but also inhibits the growth of tumors that have become resistant to immune
checkpoint blockade therapies. Furthermore, the efficacy of 6-thio-dG in therapy-resistant
mouse pancreatic cancer and human ovarian cancer cells is demonstrated. Thus, 6-thio-dG
presents a viable approach to prolonged disease control of therapy-resistant tumors as an

effective salvage therapy. These and other aspects of the disclosure are set out in detail below.

I. Telomerase and Telomere Dysfunction

During mitosis, cells make copies of their genetic material. Half of the genetic material
goes to each new daughter cell. To make sure that information is successfully passed from one
generation to the next, each chromosome has a special protective cap called a telomere located
at the end of its “arms.” Telomeres are controlled by the presence of the enzyme telomerase.

A telomere is a repeating DNA sequence (for example, TTAGGG) at the end of the
body's chromosomes. The telomere can reach a length of 15,000 base pairs. Telomeres function
by preventing chromosomes from losing base pair sequences at their ends. They also stop
chromosomes from fusing to each other. However, each time a cell divides, some of the
telomere is lost (usually 25-200 base pairs per division). When the telomere becomes too short,
the chromosome reaches a “critical length™ and can no longer replicate. This means that a cell
becomes old and dies by a process called apoptosis. Telomere activity is controlled by two
mechanisms: erosion and addition. Erosion, as mentioned, occurs each time a cell divides.
Addition is determined by the activity of telomerase.

Telomerase, also called telomere terminal transferase, is an enzyme made of protein
and RNA subunits that elongates chromosomes by adding TTAGGG sequences to the end of
existing chromosomes. Telomerase is found in fetal tissues, adult germ cells, and also tumor
cells. Telomerase activity is regulated during development and has a very low, almost
undetectable activity in somatic (body) cells. Because these somatic cells do not regularly use
telomerase, they age. The result of aging cells is an aging body. If telomerase is activated in a
cell, the cell will continue to grow and divide. This “immortal cell” theory is important in two

areas of research: aging and cancer.
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Cellular aging, or senescence, is the process by which a cell becomes old and dies. It is
due to the shortening of chromosomal telomeres to the point that the chromosome reaches a
critical length. Cellular aging is analogous to a wind up clock. If the clock stays wound, a cell
becomes immortal and constantly produces new cells. If the clock winds down, the cell stops
producing new cells and dies. Cells are constantly aging. Being able to make the body's cells
live forever certainly creates some exciting possibilities. Telomerase research could therefore
yield important discoveries related to the aging process.

Cancer cells are a type of malignant cell. The malignant cells multiply until they form
a tumor that grows uncontrollably. Telomerase has been detected in human cancer cells and is
found to be 10-20 times more active than in normal body cells. This provides a selective growth
advantage to many types of tumors. If telomerase activity was to be turned off, then telomeres
in cancer cells would shorten, just like they do in normal body cells. This would prevent the
cancer cells from dividing uncontrollably in their early stages of development. In the event that
a tumor has already thoroughly developed, it may be removed and anti-telomerase therapy
could be administered to prevent relapse. In essence, preventing telomerase from performing

its function would change cancer cells from immortal to mortal.

II. MAPK Inhibition

A mitogen-activated protein kinase (MAPK or MAP kinase) is a type of protein kinase
that is specific to the amino acids serine, threonine, and tyrosine (i.e., a serine/threonine-
specific protein kinase). MAPKSs are involved in directing cellular responses to a diverse array
of stimuli, such as mitogens, osmotic stress, heat shock and pro-inflammatory cytokines. They
regulate cell functions including proliferation, gene expression, differentiation, mitosis, cell
survival, and apoptosis.

MAP kinases are found in eukaryotes only, but they are fairly diverse and encountered
in all animals, fungi and plants, and even in an array of unicellular eukaryotes. MAPKs belong
to the CMGC (CDK/MAPK/GSK3/CLK) kinase group. The closest relatives of MAPKs are
the cyclin-dependent kinases (CDKs).

Since the ERK signaling pathway is involved in both physiological and pathological
cell proliferation, it is natural that ERK1/2 inhibitors would represent a desirable class of
antineoplastic agents. Indeed, many of the proto-oncogenic "driver" mutations are tied to
ERK1/2 signaling, such as constitutively active (mutant) receptor tyrosine kinases, Ras or Raf

proteins. Although no MKK1/2 or ERK1/2 inhibitors were developed for clinical use, kinase
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inhibitors that also inhibit Raf kinases (e.g., Sorafenib) are successful antineoplastic agents
against various types of cancer.

JNK kinases are implicated in the development of insulin resistance in obese
individuals as well as neurotransmitter excitotoxicity after ischemic conditions. Inhibition of
JNK1 ameliorates insulin resistance in certain animal models. Mice that were genetically
engineered to lack a functional JNK3 gene - the major isoform in brain - display enhanced
ischemic tolerance and stroke recovery. Although small-molecule JNK inhibitors are under
development, none of them proved to be effective in human tests yet. Interestingly, a peptide-
based JNK inhibitor (AM-111, a retro-inverse D-motif peptide from JIP1, formerly known as
XG-102) is also under clinical development for sensorineural hearing loss.

p38 was once believed to be a perfect target for anti-inflammatory drugs. Yet the failure
of more than a dozen chemically different compounds in the clinical phase suggests that p38
kinases might be poor therapeutic targets in autoimmune diseases. Many of these compounds
were found to be hepatotoxic to various degree and tolerance to the anti-inflammatory effect

developed within weeks.

III. Immune Checkpoint Inhibition

Immune checkpoints are molecules in the immune system that either turn up a signal
(co-stimulatory molecules) or turn down a signal. Many cancers protect themselves from the
immune system by inhibiting the T cell signal. Since around 2010 inhibitory checkpoint
molecules have been increasingly considered as new targets for cancer immunotherapies due
to the effectiveness of two checkpoint inhibitor drugs that were initially indicated for advanced
melanoma — Yervoy®, from Bristol-Myers Squibb, and Keytruda®, from Merck.

Four stimulatory checkpoint molecules are members of the tumor necrosis factor (TNF)
receptor superfamily - CD27, CD40, 0X40, GITR and CD137. Another two stimulatory
checkpoint molecules belongs to the B7-CD28 superfamily - CD28 itself and ICOS.

CD27. This molecule supports antigen-specific expansion of naive T cells and is vital
for the generation of T cell memory. CD27 is also a memory marker of B cells. CD27's activity
is governed by the transient availability of its ligand, CD70, on lymphocytes and dendritic cells.
CD27 costimulation is known to suppress Th17 effector cell function. The American biotech
company Celldex Therapeutics is working on CDX-1127, an agonistic anti-CD27 monoclonal
antibody which in animal models has been shown to be effective in the context of T cell

receptor stimulation.
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CD28. This molecule is constitutively expressed on almost all human CD4+ T cells and
on around half of all CD8 T cells. Binding with its two ligands are CD80 and CD86, expressed
on dendritic cells, prompts T cell expansion. CD28 was the target of the TGN1412
‘superagonist’ which caused severe inflammatory reactions in the first-in-man study in London
in March 2006.

CD40. This molecule, found on a variety of immune system cells including antigen
presenting cells has CD40L, otherwise known as CD154 and transiently expressed on the
surface of activated CD4+ T cells, as its ligand. CD40 signaling is known to ‘license’ dendritic
cells to mature and thereby trigger T-cell activation and differentiation. A now-defunct Seattle-
based biotechnology company called VLST in-licensed an anti-CD40 agonist monoclonal
antibody from Pfizer in 2012. The Swiss pharmaceutical company Roche acquired this project
when VLST was shut down in 2013.

CD122. This molecule, which is the Interleukin-2 receptor beta sub-unit, is known to
increase proliferation of CD8+ effector T cells. The American biotechnology company Nektar
Therapeutics is working on NKTR-214, a CD122-biased immune-stimulatory cytokine Phase
I results announced in Nov 2016.

CD137. When this molecule, also called 4-1BB, is bound by CD137 ligand, the result
is T-cell proliferation. CD137-mediated signaling is also known to protect T cells, and in
particular, CD8+ T cells from activation-induced cell death. The German biotech company
Pieris Pharmaceuticals has developed an engineered lipocalin that is bi-specific for CD137 and
HER2.

0X40. This molecule, also called CD134, has OX40L, or CD252, as its ligand. Like
CD27, OX40 promotes the expansion of effector and memory T cells, however it is also noted
for its ability to suppress the differentiation and activity of T-regulatory cells, and also for its
regulation of cytokine production. OX40's value as a drug target primarily lies it the fact that,
being transiently expressed after T-cell receptor engagement, it is only upregulated on the most
recently antigen-activated T cells within inflammatory lesions. Anti-OX40 monoclonal
antibodies have been shown to have clinical utility in advanced cancer.! The pharma company
AstraZeneca has three drugs in development targeting OX40: MEDI0562 is a humanized OX40
agonist; MEDI6469, murine OX4 agonist; and MEDI6383, an OX40 agonist.

GITR (Glucocorticoid-Induced TNFR Family Related Gene). GITR prompts T cell
expansion, including Treg expansion. The ligand for GITR is mainly expressed on antigen

presenting cells. Antibodies to GITR have been shown to promote an anti-tumor response
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through loss of Treg lineage stability. The biotech company TG Therapeutics is working on
anti-GITR antibodies.

ICOS. This molecule, short for Inducible T-cell costimulator, and also called CD278,
is expressed on activated T cells. Its ligand is ICOSL, expressed mainly on B cells and dendritic
cells. The molecule seems to be important in T cell effector function. The American
biotechnology company Jounce Therapeutics is developing an ICOS agonist.

A2AR. The Adenosine A2A receptor is regarded as an important checkpoint in cancer
therapy because adenosine in the immune microenvironment, leading to the activation of the
A2a receptor, is negative immune feedback loop and the tumor microenvironment has
relatively high concentrations of adenosine.

B7-H3 (CD276). B7-H3 was originally understood to be a co-stimulatory molecule but
is now regarded as co-inhibitory. The American biotechnology company MacroGenics is
working on MGA271 is an Fc-optimized monoclonal antibody that targets B7-H3. B7-H3’s
receptors have not yet been identified.

B7-H4 (VTCN1). This molecule is expressed by tumor cells and tumor-associated
macrophages and plays a role in tumor escape.

BTLA. This molecule, short for B and T Lymphocyte Attenuator and also called
CD272, has HVEM (Herpesvirus Entry Mediator) as its ligand. Surface expression of BTLA
is gradually downregulated during differentiation of human CD8+ T cells from the naive to
effector cell phenotype, however tumor-specific human CD8+ T cells express high levels of
BTLA.

CTLA-4 (Cytotoxic T-Lymphocyte-Associated protein 4; CD152). This moleucle is
the target of Bristol-Myers Squibb's melanoma drug Yervoy®, which gained FDA approval in
March 2011. Expression of CTLA-4 on Treg cells serves to control T cell proliferation.

IDO (Indoleamine 2,3-dioxygenase). This is a tryptophan catabolic enzyme with
immune-inhibitory properties. Another important molecule is TDO, tryptophan 2,3-
dioxygenase. IDO is known to suppress T and NK cells, generate and activate Tregs and
myeloid-derived suppressor cells, and promote tumour angiogenesis. The American
biotechnology companies Newlink Genetics and Incyte are working on IDO pathway
inhibitors.

KIR (Killer-cell Immunoglobulin-like Receptor). This is a receptor for MHC Class [
molecules on Natural Killer cells. Bristol-Myers Squibb is working on Lirilumab, a monoclonal

antibody to KIR.
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LAG3 (Lymphocyte Activation Gene-3) works to suppress an immune response by
action to Tregs as well as direct effects on CD8+ T cells. Bristol-Myers Squibb is in Phase I
with an anti-LAG3 monoclonal antibody called BMS-986016.

PD-1 (Programmed Death 1 (PD-1) receptor). PD-1 has two ligands, PD-L.1 and PD-
L2. This checkpoint is the target of Keytruda®, which gained FDA approval in September
2014. An advantage of targeting PD-1 is that it can restore immune function in the tumor
microenvironment.

TIM-3 (T-cell Immunoglobulin domain and Mucin domain 3). TIM-3 is expressed on
activated human CD4+ T cells and regulates Th1 and Th17 cytokines. TIM-3 acts as a negative
regulator of Th1/Tc1 function by triggering cell death upon interaction with its ligand, galectin-
9.

VISTA. Short for V-domain Ig suppressor of T cell activation, VISTA is primarily
expressed on hematopoietic cells so that consistent expression of VISTA on leukocytes within

tumors may allow VISTA blockade to be effective across a broad range of solid tumors.

IV.  Therapies

A. Target Cancers

In accordance with the present disclosure, 6-thio-dG can be employed to treat a variety
of cancer types. In general, melanomas, lung cancers, pancreatic cancers and ovarian cancers.
However, more generally, tumors expressing telomerase, including those having TERT
promoter mutations and enriched telomere transcription signatures (e.g., a telomere
maintenance signature and/or a packaging of telomere ends signature). Moreover, a variety of
therapy-resistant cancers are responsive to 6-thio-dG therapy.

By way of background, the inventors examined publically available databases and
found that patients with telomerase mutations and telomere transcriptional signature had
overall worse survival in a variety of types of advanced melanoma (such as those with BRAF
mutations). The inventors hypothesized that patients having failed BRAF inhibitor therapy,
such as MAPK inhibitors (downstream of BRAF activating mutations), would be good
candidates for 6-thio-dG therapy. This would be important given that patients that fail MAPKi
have few therapeutic options remaining. The inventors examined cells from patients that failed

MAPK:i and found they were very sensitive to 6-thio-dG. Moreover, over 50% of advanced
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melanoma patients do not respond to immunotherapy, including powerful MAPKi and immune
checkpoint therapies, leaving a major gap in therapeutic options that can be filed by 6-thio-dG.

Melanoma is in particular of interest here. It is known that TERT promoter mutations
are very common in melanoma, as are enriched telomere transcriptional signatures. For
example, the inventors have performed targeted sequencing that revealed a high frequency of
TERT promoter mutations that are identified in 73.2% of 97 Wistar’s melanoma cell lines,
67.4% of 172 Wistar’s melanoma treatment-naive PDXs, and 82.9% of 35 Wistar's MAPK
inhibitors-resistant PDXs (data not shown), which is consistent with the finding that TERT
promoter mutations occur in 64.3% of 115 TCGA melanoma patients. Notably, the frequency
of TERT promoter mutations is significantly higher in Wistar’s MAPK inhibitors-resistant
PDXs than that in the TCGA melanoma patient cohort (Fisher's exact test; p = 0.04). Thus,
melanoma is considered a prime target for 6-thio-dG theapy.

Skin cancer is the most conunon form of cancer in the U.S,, and melannma is the
deadiiest form of skin cancer. Over half of the people in the 1.5, diagnosed with melanoma
will be disgnosed with irvasive (Stage L, I, Hl or FV) Melanoma is the leading cause of cancer
death in young women ages 25-30, and the second leading cause of cancer death in women
ages 30-33. In ages 15-29, melanoma is the second most commonly disgnosed cancer. The
incidence of people onder 30 developing melanoma i3 increasing faster than any other
demographic group, soaring by 50% in women since 1980,

Commonly prescribed immune stimulants for the treatment of melanoma include
biologic agents such as antibodies, interferons and interleukins, which are administered in
much higher doses than are usually present in the body.

TYEC Umlygic®) received FDA approval in October 2013, Imlyvgic is o genstically
madified oncolytic viral therapy indicated for the local treatment of unresectable cutansous,
subcutansous and nodal lesions i patients whose melanoma has recugred after initial surgery.
Imlygic is a genetically modified herpes siroplex viras type 1 designed to replicate within
fomrs, causing tumors to rupture {cell death}.

Ipi + Nivo (pilimuomsb® + Nivolumab®) combination received accelerated FDA
approval in September 2015 based on improved response rates and progression-tree survival
in previously treated patients,

Mivolumab {(Jpdive®) was approved in Movember 2015 as a first line therapy
{previously untreated} for melanoma patisnts who do not have a positive BRAF V(G
mutation. [t was previously approved in 2014 tor patisnts whose disease had progressed

following iptlimumab and, if BRAF V600 muwtation positive, also a BRAF infubitor. ftis the
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second anti-Pi-1 drog to be approved for the treatiment of wnresectable {cannot be removed by
surgery) or advanced {(metastatic) melenoms, but the only anti-P{3-1 therapy approved as a
single agent for first-line use in patients with advanced BRAF V&0 wild-type (not mutated)
melanoma.

Pembrolizumab (Keytruda®) received accelerated approval in 2014 for demonstrating
durable responses in patients whose disease has progressed following ipilimomab and, it BRAF
YHOG mutation positive, also 8 BRAF inhibitor. Randomuzed trials are in progress to assess the
ability of pernbrolizumab o improve time (o progression and overall survival, Keyiruda is the
first anti-PD-1 drug to be approved by the FDA for melanoma.

Ipilimumab { Yervoy®), which stimudates T cells, was approved by the PDA in 2011 |
was the first drug in 13 vears to be approved for the weatment of metastatic melanoma.
Randomized trials have shown an improvement in oversll survival in patients with either
previousty treated or untreated advanced melanoma. In addition, in October 2015, Yervoy was
approved as adjuvant therapy in patents with Stage IH melanoma. Patients and physicians
should be aware that imraune-roediated toxicities rpay be severe 50 good comumunication with
vour physician will alilow early identification and successful treatment. Coromon side effects
inchude: tredness, diarrthea, itching and rash.

Peginterferon alpha 2-b (Sylatron®) is the FDA-approved standard treatment for
patients with metastatic melanoma that has been surgically resected and that are at high risk
for recurrence (i.e., for adiuvant therapy). Analyses of randomized trials of interferon used in
an adjuvant setting show that it can lengthen the time of melanoma recurrence, but it does not
appear to prolong survival,

Interieukin-2? (1L-2; Proleukin® was the {irst inununotherapy to be approved for
metastatic melanoma (1998} and was approved on the basis of fong-lasting complete response.
Rapdomized tnals of IL-2 have oot been combucted, so precise information on long-ferm
averall survival i3 not avalable.

Any of the preceding may be used prior o 6-thio-dG, even i the patient has progress,

and/or may be used in combination with 6-thio-dG {see below).

B. Pharmaceutical Formulations and Routes of Administration

Where clinical applications are contemplated, pharmaceutical compositions will be
prepared in a form appropriate for the intended application. Generally, this will entail preparing
compositions that are essentially free of pyrogens, as well as other impurities that could be

harmful to humans or animals.
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One will generally desire to employ appropriate salts and buffers to render drugs stable
and allow for uptake by target cells. Aqueous compositions of the present invention comprise
an effective amount of the drug dissolved or dispersed in a pharmaceutically acceptable carrier
or aqueous medium. The phrase “pharmaceutically or pharmacologically acceptable” refer to
molecular entities and compositions that do not produce adverse, allergic, or other untoward
reactions when administered to an animal or a human. As used herein, “pharmaceutically
acceptable carrier” includes solvents, buffers, solutions, dispersion media, coatings,
antibacterial and antifungal agents, isotonic and absorption delaying agents and the like
acceptable for use in formulating pharmaceuticals, such as pharmaceuticals suitable for
administration to humans. The use of such media and agents for pharmaceutically active
substances is well known in the art. Except insofar as any conventional media or agent is
incompatible with the active ingredients of the present invention, its use in therapeutic
compositions is contemplated. Supplementary active ingredients also can be incorporated into
the compositions, provided they do not inactivate the vectors or cells of the compositions.

The active compositions of the present invention may include classic pharmaceutical
preparations. Administration of these compositions according to the present invention may be
via any common route so long as the target tissue is available via that route, but generally
including systemic administration. This includes oral, nasal, or buccal. Alternatively,
administration may be by intradermal, subcutaneous, intramuscular, intraperitoneal or
intravenous injection, intratumoral or by direct injection into muscle tissue. Such compositions
would normally be administered as pharmaceutically acceptable compositions, as described
supra.

The active compounds may also be administered parenterally or intraperitoneally. By
way of illustration, solutions of the active compounds as free base or pharmacologically
acceptable salts can be prepared in water suitably mixed with a surfactant, such as
hydroxypropylcellulose. Dispersions can also be prepared in glycerol, liquid polyethylene
glycols, and mixtures thereof and in oils. Under ordinary conditions of storage and use, these
preparations generally contain a preservative to prevent the growth of microorganisms.

The pharmaceutical forms suitable for injectable use include, for example, sterile
aqueous solutions or dispersions and sterile powders for the extemporaneous preparation of
sterile injectable solutions or dispersions. Generally, these preparations are sterile and fluid to
the extent that easy injectability exists. Preparations should be stable under the conditions of
manufacture and storage and should be preserved against the contaminating action of

microorganisms, such as bacteria and fungi. Appropriate solvents or dispersion media may
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contain, for example, water, ethanol, polyol (for example, glycerol, propylene glycol, and
liquid polyethylene glycol, and the like), suitable mixtures thereof, and vegetable oils. The
proper fluidity can be maintained, for example, by the use of a coating, such as lecithin, by the
maintenance of the required particle size in the case of dispersion and by the use of surfactants.
The prevention of the action of microorganisms can be brought about by various antibacterial
an antifungal agents, for example, parabens, chlorobutanol, phenol, sorbic acid, thimerosal, and
the like. In many cases, it will be preferable to include isotonic agents, for example, sugars or
sodium chloride. Prolonged absorption of the injectable compositions can be brought about by
the use in the compositions of agents delaying absorption, for example, aluminum
monostearate and gelatin.

Sterile injectable solutions may be prepared by incorporating the active compounds in
an appropriate amount into a solvent along with any other ingredients (for example as
enumerated above) as desired, followed by filtered sterilization. Generally, dispersions are
prepared by incorporating the various sterilized active ingredients into a sterile vehicle which
contains the basic dispersion medium and the desired other ingredients, e.g., as enumerated
above. In the case of sterile powders for the preparation of sterile injectable solutions, the
preferred methods of preparation include vacuum-drying and freeze-drying techniques which
yield a powder of the active ingredient(s) plus any additional desired ingredient from a
previously sterile-filtered solution thereof.

The compositions of the present invention generally may be formulated in a neutral or
salt form. Pharmaceutically-acceptable salts include, for example, acid addition salts (formed
with the free amino groups of the protein) derived from inorganic acids (e.g., hydrochloric or
phosphoric acids, or from organic acids (e.g., acetic, oxalic, tartaric, mandelic, and the like.
Salts formed with the free carboxyl groups of the protein can also be derived from inorganic
bases (e.g., sodium, potassium, ammonium, calcium, or ferric hydroxides) or from organic
bases (e.g., isopropylamine, trimethylamine, histidine, procaine and the like.

Upon formulation, solutions are preferably administered in a manner compatible with
the dosage formulation and in such amount as is therapeutically effective. The formulations
may easily be administered in a variety of dosage forms such as injectable solutions, drug
release capsules and the like. For parenteral administration in an aqueous solution, for
example, the solution generally is suitably buffered and the liquid diluent first rendered isotonic
for example with sufficient saline or glucose. Such aqueous solutions may be used, for
example, for intravenous, intramuscular, subcutaneous and intraperitoneal administration.

Preferably, sterile aqueous media are employed as is known to those of skill in the art,
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particularly in light of the present disclosure. By way of illustration, a single dose may be
dissolved in 1 ml of isotonic NaCl solution and either added to 1000 ml of hypodermoclysis
fluid or injected at the proposed site of infusion, (see for example, "Remington's
Pharmaceutical Sciences" 15th Edition, pages 1035-1038 and 1570-1580). Some variation in
dosage will necessarily occur depending on the condition of the subject being treated. The
person responsible for administration will, in any event, determine the appropriate dose for the
individual subject. Moreover, for human administration, preparations should meet sterility,
pyrogenicity, general safety and purity standards as required by FDA Office of Biologics

standards.

C. Combination Therapies

In the context of the present disclosure, it also is contemplated 6-thio-dG could be used
in conjunction with chemo- or radiotherapeutic intervention, or other treatments. It also may
prove effective, in particular, to combine 6-thio-dG with other therapies that target different
aspects of cancer cell function.

To kill cells, inhibit cell growth, inhibit metastasis, inhibit angiogenesis or otherwise
reverse or reduce the malignant phenotype of tumor cells, using the methods and compositions
of the present disclosure, one would generally contact a “target” cell with 6-thio-dG and at least
one other agent. These compositions would be provided in a combined amount effective to kill
or inhibit proliferation of the cell. This process may involve contacting the cells with 6-thio-
dG and the other agent(s) or factor(s) at the same time. This may be achieved by contacting
the cell with a single composition or pharmacological formulation that includes both agents, or
by contacting the cell with two distinct compositions or formulations, at the same time, wherein
one composition includes the interferon prodrugs according to the present disclosure and the
other includes the other agent.

Alternatively, the 6-thio-dG therapy may precede or follow the other agent treatment
by intervals ranging from minutes to weeks. In embodiments where the other agent and the
interferon prodrugs are applied separately to the cell, one would generally ensure that a
significant period of time did not expire between each delivery, such that the agent and
expression construct would still be able to exert an advantageously combined effect on the cell.
In such instances, it is contemplated that one would contact the cell with both modalities within
about 12-24 hours of each other and, more preferably, within about 6-12 hours of each other,
with a delay time of only about 12 hours being most preferred. In some situations, it may be

desirable to extend the time period for treatment significantly, however, where several days (2,
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3,4,5, 6 or 7) to several weeks (1, 2, 3, 4, 5, 6, 7 or 8) lapse between the respective
administrations.

It also is conceivable that more than one administration of either interferon prodrugs or
the other agent will be desired. Various combinations may be employed, where 6-thio-dG

therapy is “A” and the other therapy is “B”, as exemplified below:

A/B/A B/A/B B/B/A A/A/B B/A/A A/B/B B/B/B/A B/B/A/B
A/A/B/B A/B/A/B A/B/B/A B/B/A/A B/A/B/A B/A/A/B B/B/B/A
A/A/A/B B/A/A/A A/B/AJA A/A/B/A A/B/B/B B/A/B/B B/B/A/B

Other combinations are contemplated. Again, to achieve cell killing, both agents are delivered
to a cell in a combined amount effective to kill the cell.

Agents or factors suitable for cancer therapy include any chemical compound or
treatment method that induces DNA damage when applied to a cell. Such agents and factors
include radiation and waves that induce DNA damage such as, irradiation, microwaves,
electronic emissions, and the like. A variety of chemical compounds, also described as
“chemotherapeutic” or “genotoxic agents,” may be used. This may be achieved by irradiating
the localized tumor site; alternatively, the tumor cells may be contacted with the agent by
administering to the subject a therapeutically effective amount of a pharmaceutical
composition.

Various classes of chemotherapeutic agents are comtemplated for use with the present
disclosure. For example, selective estrogen receptor antagonists (“SERMs”), such as
Tamoxifen, 4-hydroxy Tamoxifen (Afimoxfene), Falsodex, Raloxifene, Bazedoxifene,
Clomifene, Femarelle, Lasofoxifene, Ormeloxifene, and Toremifene.

Chemotherapeutic agents contemplated to be of use, include, e.g., camptothecin,
actinomycin-D, mitomycin C. The disclosure also encompasses the use of a combination of
one or more DNA damaging agents, whether radiation-based or actual compounds, such as the
use of X-rays with cisplatin or the use of cisplatin with etoposide. The agent may be prepared
and used as a combined therapeutic composition.

Heat shock protein 90 is a regulatory protein found in many eukaryotic cells. HSP90
inhibitors have been shown to be useful in the treatment of cancer. Such inhibitors include
Geldanamycin, 17-(Allylamino)-17-demethoxygeldanamycin, PU-H71 and Rifabutin.

Agents that directly cross-link DNA or form adducts are also envisaged. Agents such

as cisplatin, and other DNA alkylating agents may be used. Cisplatin has been widely used to
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treat cancer, with efficacious doses used in clinical applications of 20 mg/m? for 5 days every
three weeks for a total of three courses. Cisplatin is not absorbed orally and must therefore be
delivered via injection intravenously, subcutaneously, intratumorally or intraperitoneally.

Agents that damage DNA also include compounds that interfere with DNA replication,
mitosis and chromosomal segregation.  Such chemotherapeutic compounds include
adriamycin, also known as doxorubicin, etoposide, verapamil, podophyllotoxin, and the like.
Widely used in a clinical setting for the treatment of neoplasms, these compounds are
administered through bolus injections intravenously at doses ranging from 25-75 mg/m? at 21
day intervals for doxorubicin, to 35-50 mg/m? for etoposide intravenously or double the
intravenous dose orally. Microtubule inhibitors, such as taxanes, also are contemplated. These
molecules are diterpenes produced by the plants of the genus Taxus, and include paclitaxel and
docetaxel.

Epidermal growth factor receptor inhibitors, such as Iressa, mTOR, the mammalian
target of rapamycin (also known as FK506-binding protein 12-rapamycin associated protein 1
(FRAP1)), is a serine/threonine protein kinase that regulates cell growth, cell proliferation, cell
motility, cell survival, protein synthesis, and transcription. Rapamycin and analogs thereof
(“rapalogs™) are therefore contemplated for use in cancer therapy in accordance with the
present disclosure. Another EGFR inhibitor of particular utility here is Gefitinib.

Another possible therapy is TNF-a (tumor necrosis factor-alpha), a cytokine involved
in systemic inflammation and a member of a group of cytokines that stimulate the acute phase
reaction. The primary role of TNF is in the regulation of immune cells. TNF is also able to
induce apoptotic cell death, to induce inflammation, and to inhibit tumorigenesis and viral
replication.

Agents that disrupt the synthesis and fidelity of nucleic acid precursors and subunits
also lead to DNA damage. As such a number of nucleic acid precursors have been developed.
Particularly useful are agents that have undergone extensive testing and are readily available.
As such, agents such as 5-fluorouracil (5-FU), are preferentially used by neoplastic tissue,
making this agent particularly useful for targeting to neoplastic cells. Although quite toxic, 5-
FU, is applicable in a wide range of carriers, including topical, however intravenous
administration with doses ranging from 3 to 15 mg/kg/day being commonly used.

Other factors that cause DNA damage and have been used extensively include what are
commonly known as y-rays, x-rays, and/or the directed delivery of radioisotopes to tumor cells.

Other forms of DNA damaging factors are also contemplated such as microwaves and UV-
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irradiation. It is most likely that all of these factors effect a broad range of damage DNA, on
the precursors of DNA, the replication and repair of DNA, and the assembly and maintenance
of chromosomes. Dosage ranges for x-rays range from daily doses of 50 to 200 roentgens for
prolonged periods of time (3 to 4 weeks), to single doses of 2000 to 6000 roentgens. Dosage
ranges for radioisotopes vary widely, and depend on the half-life of the isotope, the strength
and type of radiation emitted, and the uptake by the neoplastic cells.

In addition, it also is contemplated that immunotherapy, hormone therapy, toxin therapy
and surgery can be used.

The skilled artisan is directed to “Remington’s Pharmaceutical Sciences” 15th Edition,
Chapter 33, in particular pages 624-652. Some variation in dosage will necessarily occur
depending on the condition of the subject being treated. The person responsible for
administration will, in any event, determine the appropriate dose for the individual subject.
Moreover, for human administration, preparations should meet sterility, pyrogenicity, general

safety and purity standards as required by FDA Office of Biologics standards.

III. Examples

All of the compositions and/or methods disclosed and claimed herein can be made and
executed without undue experimentation in light of the present disclosure. While the
compositions and methods of this disclosure have been described in terms of preferred
embodiments, it will be apparent to those of skill in the art that variations may be applied to
the compositions and/or methods and in the steps or in the sequence of steps of the method
described herein without departing from the concept, spirit and scope of the disclosure. More
specifically, it will be apparent that certain agents which are both chemically and
physiologically related may be substituted for the agents described herein while the same or
similar results would be achieved. All such similar substitutes and modifications apparent to
those skilled in the art are deemed to be within the spirit, scope and concept of the disclosure

as defined by the appended claims.
EXAMPLE 1 - Materials and Methods

Ethics Statement. All clinical data and patient samples were collected following
approval by the Massachusetts General Hospital institutional review board and the Hospital of
the University of Pennsylvania institutional review board. In all cases informed consent was

obtained. All animal studies were conducted in accordance with the Guide for the Care and
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Use of Laboratory Animals of the NIH. Mice were maintained according to the guidelines of
the Wistar Institutional Animal Care and Use Committee (IACUC), and study designs were
approved by the Wistar [ACUC.

Cell Lines and Short-term Primary Cultures. All normal skin epidermal
melanocytes, keratinocytes and human metastatic melanoma cell lines that were established at
The Wistar Institute have been documented in world-wide-web at wistar.org/lab/meenhard-
herlyn-dvm-dsc/page/resources. UACC-62 and UACC-903 cells were kind gifts from Dr.
Marianne B. Powell (Stanford University, Stanford, CA 94305, USA). A375 cells were
purchased from ATCC. LOX-IMVI cells were kindly provided by Dr. Lin Zhang (University
of Pennsylvania, Philadelphia, PA 19104, USA). All resistant cell lines that acquired drug
resistance to PLX4720 or GSK2118436 (hereafter referred to as “BR”™ cell lines) or the
combination of PLX4720 and PD0325901 (hereafter referred to as “CR” cell lines) were
established after continuous exposure to PLX4720 at 10 uM, GSK2118436 at 1 uM or the
combination of PLX4720 at 10 uM and PD0325901 at 1 uM. 499 and JB2 cells were kind gifts
from Dr. Andy Minn (University of Pennsylvania, Philadelphia, PA 19104, USA). Fine needle
aspiration (FNA) tumor samples derived from melanoma patients were directly transplanted
and grown in mice. Tumors were harvested, fragmented and re-transplanted in mice to establish
melanoma patient-derived xenografts (PDX). Short-term primary cultures established from
resistant PDXs (hereafter referred to as “RPDX” cell lines) were maintained in the presence of
PLX4720 at 1uM. Human serous ovarian cancer cell lines PEO1, PEO4, PEO1-CR, WO-24-2
were established and cultured as previously described (George et al., 2017; Kim et al., 2016).
PEO1 and PEO4 were kind gifts from Dr. Andrew Godwin (University of Kansas, Lawrence,
Kansas, USA). Specifically, PEO1-CR cells were generated by long-term treatment of PEO1
cells with Carboplatin at 3-15 pM over 10 months (Hospira, Lake Forest, IL). The WO-24-2
primary ovarian culture was generated from a patient with high grade serous ovarian cancer
(HGSOC) and the cells were cultured in OCMI-E media (Live Tumor Culture Core at Sylvester
Comprehensive Cancer Center, Miller School of Medicine, University of Miami). Except
WO-24-2, all cell lines were maintained in RPMI-1640 media (Mediatech, Inc.) supplemented
with 10% fetal bovine serum (Tissue Culture Biologicals) and cultured in a 37° C humidified
incubator supplied with 5% COz. All cell lines were authenticated by DNA fingerprinting.

Chemicals. The BRAF inhibitor PLX4720 was provided by Plexxikon Inc. The BRAF
inhibitor GSK2118436 and the MEK inhibitor PD0325901 were purchased from Selleckchem.
6-thio-dG used for in vitro studies was purchased from Metkinen Chemistry Oy. 6-thio-dG
used for in vivo studies was purchased from R I Chemical Inc (Orange, CA 92868, USA).
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Melanoma Xenotransplantation and In vive Studies. 100,000 melanoma cells were
harvested from cell culture and re-suspended in culture medium and Matrigel at a 1:1 ratio.
Cells were subcutaneously injected into mice, which were treated with indicated inhibitors
when the tumor volume reached 100 mm?. Mice were sacrificed at the end time point and solid
tumors were collected. All animal experiments were performed in accordance with Wistar
TACUC protocol 112330 in NOD.Dg-Prkdc scidlL2rg tm 1 Wjl/SzJ mice.

DNA Purification, Library Preparation, and Sequencing. DNA purification was
done using the DNeasy Blood & Tissue Kit (Qiagen). Fine hundred ng of genomic DNA was
sheared randomly into 200 bp fragments with the Covaris™ S200 UltraSonicator
(Covaris®). Sheared DNA was A-tailed and ligated with adaptor-embedded indexes using the
NEBNext® Ultra™ DNA Library Prep Kit for Illumina® (New England BioLabs, Inc.). DNA
quality, fragment size, and concentration of library preps were measured using Agilent’s DNA
1000 chips in conjunction with the 2100 Bioanalyzer (Agilent Technologies). Samples were
equimolarly pooled prior to capture with a 2.2 Mbp SureSelect*T Custom Target Enrichment
Kit (Agilent Technologies) targeting 108 genes previously implicated in
melanomagenesis. Paired-end sequencing was performed on the HiSeq™ 2000 sequencing
system (Illumina) at the Perelman School of Medicine Next-Generation Sequencing Core
Facility.

Mutational Analysis. Short-sequenced reads were aligned to the hgl9 human
reference genome using the Burrows-Wheeler Alignment (BWA) tool. Duplicate reads were
removed, as well as reads that map to more than one location, off-target reads, and variants
annotated with the incorrect transcript. The Genome Analysis Toolkit (GATK) was used for
data quality assurance as well as for Single Nucleotide Variant (SNV) and small insertion and
deletion (indel) calling. After downsampling by GATK, a mean target coverage of 197X was
achieved. Variants were annotated with wANNOVAR.

Copy Number Variation Prediction. Prediction of copy number variation from
sequencing data was done using CODEX. This algorithm normalizes the data using a Poisson
latent factor model that removes biases due to GC content, exon capture, amplification
efficiency, and latent systemic artifacts. Six latent factors were used for the normalization of
the dataset in this study. Segmentation was restricted to exons only for all genes. Only
homozygous loss and high amplification calls are reported. Log» ratio thresholds used for high
amplification and homozygous loss were 1.33 (copy number five) and -1.2,
respectively. Visual confirmation of CNV calls was done in Nexus 7.5 (BioDiscovery, Inc.)

software.
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RNA Purification, Library Preparation, and Sequencing. RNA purification was
done using the AllPrep DNA/RNA Mini Kit (Qiagen) for 31 tumor biopsy specimens. The first
batch of 17 RNA samples were ribo-zero treated and then subject to library preparation using
Epicentre’s ScriptSeq Complete Gold kit. Quality check was done on the Bioanalyzer using
the High Sensitivity DNA kit and quantification was carried out using KAPA Quantification
kit. Samples were sequenced on [llumina’s NextSeqS00 with the 2X75 bp high output in the
Genomics Core Facility at The Wistar Institute. The second batch of 14 RNA samples purified
from tumor biopsy specimens along and the third batch of 12 RNA samples purified from A375
and LOX-IMVI BR cells were sequenced at Broad Institute to achieve the high coverage of
S50M pairs. Briefly, the Tru-Seq Non-Strand Specific RNA Sequencing which includes plating,
poly-A selection and non-strand specific cDNA synthesis, library preparation, sequencing, and
sample identification QC check (when Sample Qualification of a matching DNA sample is
chosen).

FACS Analysis of Apoptosis and Cell Death. Adherent cells were harvested with
0.05% Trypsin-EDTA, pooled with floating cells and then washed once with 1X DPBS. Cells
were then pelleted and stained with PSVue® 643 at 0.5 uM and Propidium iodide at 50 ug/ml
diluted in TES buffer for 5 min in the dark. Cells were then immediately subjected to FACS
analysis using a BD LSR II flow cytometer and at least 5,000 cells per sample were acquired.

Assessment of Cell Clonogenicity. Cells were seeded into 12-well tissue culture plates
at a density of 500 cells/well as biological triplicates in drug-free medium. Medium was
refreshed every 3 or 4 days for 14 days. Colonies were then stained overnight with methanol
containing 0.05% crystal violet. After extensive washing with distilled H»O, cells were air-
dried and subjected to image acquisition using a Nikon D200 DLSR camera.

Gene Expression Microarray Data and RNA-seq Data from CCLE Melanoma Cell
Lines and TCGA Melanoma Patients. Normalized CCLE gene expression microarray data
were directly downloaded from Broad CCLE (http://www .broadinstitute.org/ccle). Normalized
RNA-seq data of TCGA melanoma patients were downloaded from TCGA Data Portal (//tcga-
data.nci.nih.gov/tcga/). Single sample gene set enrichment analysis (ssGSEA) was performed
in each data set to calculate an enrichment score of each gene set.

Gene Expression Microarray and RNA-seq Data from PDX and Relapsed
Melanoma Patients. Gene expression microarray data and RNA-sequencing data of paired
pre- and post-treatment tumor biopsies derived from melanoma patients were downloaded from
GEO under accession number GSES50509, GSE50535, GSE61992 and GSE65185; patient

RNA-seq data from the Tirosh 1 et al. data set were downloaded directly from
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/Iscience.sciencemag.org/content/352/6282/189.Jong (Tirosh et al., 2016); RNA-seq data for
patients treated with ipilimumab were deposited at The cBioPortal under the study name
Metastatic Melanoma (MSKCC Cell, 2015). Data were normalized, background-corrected and
summarized using the R package “lumi”.

Analysis of Gene Expression Microarray Data and Reverse Phase Protein Array
(RPPA) Data. The raw data of gene expression microarrays generated from [llumina Chips
were normalized, background-corrected and summarized using the R package “lumi”. Probes
below background level (detection P-value <0.01) were excluded and differential expression
was identified with Bayes-adjusted variance analysis using the Bioconductor Limma package.
To reduce false positives, the unexpressed probes were removed. The R package “limma” was
employed for gene differential expression analysis, followed by multiple test correction by the
Benjamini and Hochberg procedure. Genes with adjusted p values < 0.05 and fold change > 2
were claimed as significantly differentially expressed and were subjected to the hypergeometric
test for gene set enrichment analysis (GSEA). The inventors also conducted GSEA as
previously reported. For GSEA, they analyzed gene sets obtained from the Molecular
Signatures Database (world-wide-web at broadinstitute.org/gsea/msigdb/). The same
differential expression analysis method was applied to RPPA data.

Kaplan-Meier Survival Analysis of TCGA Melanoma Patient Data. The inventors
clustered TCGA melanoma patient RNA-seq data into 2 groups using Cox regression analysis
based on expression of two telomere transcriptional gene signatures. They then performed a
log-rank test to test the survival rate difference between these subgroups.

Western Blotting and Antibodies. Cells were washed with ice-cold PBS containing
100 uM Na3zVOg and scraped off culture dishes. After centrifugation, cell pellets were lysed in
buffer containing 10 mM Tris-HCI, pH 7.8, 150 mM NaCl, 1 mM EDTA, 1% Nonidet P-40, 1
mM Na3VOs and protease inhibitors (Roche complete protease inhibitor tablets). Lysates were
cleared by micro-centrifugation and protein concentrations were determined with Protein
Assay Dye Reagent Concentrate (Bio-Rad). For western blots, 20 pg of each lysate were run
on 8% SDS-PAGE gels and transferred onto nitrocellulose membranes using a dye fast Trans-
Blot® Turbo™ transfer system (Bio-Rad). Blots were blocked in SEA BLOCK Blocking Buffer
(Thermo Scientific) diluted with 1X TBS at 1:1 ratio at room temperature for 1 h, incubated
overnight at 1:1000 dilutions with primary antibodies (anti-AXL: Bethyl Laboratories; anti-f3-
actin: Sigma; all other antibodies were purchased from Cell Signaling Technologies) at 4°C,
stained with secondary antibodies conjugated to IRDye® Infrared Dyes (LI-COR Biosciences)

and then visualized using an Odyssey flatbed scanner (LI-COR Biosciences).
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Telomere dysfunction Induced Foci (TIF) Assay. The TIF assay is based on the co-
localization detection of DNA damage by an antibody against gamma-H2AX, and telomeres
using FITC-conjugated telomere sequence (TTAGGG)s-specific peptide nucleic acid (PNA)
probe. Briefly, LOX-IMVI-BR cells were seeded to 6-well plate (50,000 cells/well). After cells
adhered to the surface (next day), 6-thio-dG was added with fresh medium. Cells were treated
with or without 6-thio-dG at 5 uM every two days for 4 days. Then cells were harvested and
cell numbers were counted. 100,000 cells were re-plated in 4-well chamber slides. After cells
adhered to the chamber slide (next day), cells were rinsed twice with 1xPBS and fixed in 4%
paraformaldehyde in PBS for 10 minutes. Cells were washed twice with PBS and
permeabilized in 0.5% Triton X-100 in PBS for 10 minutes. Following permeabilization, cells
were washed three times with PBS. Cells were blocked with 0.2% Fish gelatin and 0.5% BSA
in PBS for 30 minutes. Gamma-H>AX (mouse) (Millipore, Billerica, MA) was diluted 1:1000
in blocking solution and incubated with cells for 2 hrs. Following three washes with PBST (1x
PBS in 0.1% Triton) and 3 washes with PBS, cells were incubated with Alexaflour 568
conjugated goat anti mouse (1:500) (Invitrogen, Grand Island, NY) for 40 minutes, then were
washed five times with 0.1% PBST. Cells were fixed in 4% paraformaldehyde in PBS for 20
minutes at room temperature. The slides were sequentially dehydrated with 70%, 90%, 100%
ethanol. Following dehydration, denaturation was conducted with hybridization buffer
containing FITC-conjugated telomere sequence (TTAGGG)s-specific peptide nucleic acid
(PNA) probe (PNA Bio, Thousand Oaks, CA), 70 % formamide, 30% 2xSSC, 10% (w/v)
MgCl,.6H0 (Fisher Sci), 0.25% (w/v) blocking reagent for nucleic acid hybridization and
detection (Roche) for 7 minutes at 80°C on heat block, followed by overnight incubation at
room temperature. Slides were washed sequentially with 70% formamide (Ambion, Life
Technologies, Grand Island, NY) / 0.6 x SSC (Invitrogen) (2 x 1 hr), 2 x SSC (1 x 15 minutes),
PBS (1 x 5 minutes) and sequentially dehydrated with 70%, 90%, 100% ethanol, then mounted
with Vectashield mounting medium with DAPI (Vector Laboratories, Burlingame, CA).
Images were captured with Deltavision wide-field microscope using the 60X objective, then
deconvoluted using Autoquant X3. Gamma-H2AX and TIFs were quantified using Imaris
software.

SA-B-gal Staining. Cells were fixed with DPBS containing 2% formaldehyde (Sigma)
and 0.2% glutaraldehyde (Sigma) for 30 minutes. Fixed cells were then incubated at 37°C (no
CO2) with fresh SA-B-gal staining solution overnight. Images were acquired with Nikon

TE2000 Inverted Microscope.
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Telomere length quantification. Telomere length was measured by the ratio of the
telomeric DNA and a single copy gene, 36B4. The forward and reverse primers used for
amplifying telomeric DNA were tellb and tel2b. The quantification of telomeric DNA and
36B4 was determined by quantitative real time PCR on Applied Biosystems 7500 Fast Real-
Time PCR System. The reaction mixtures (20puL final volume) contained 10 pL. Fast SYBR®
Green Master Mix, 500nM each primer and 10ng genomic DNA. The reaction conditions were
95°C for 20s, followed by 40 cycles of 95°C for 3s and 60°C for 30s. The telomere length was
analyzed by 222 method.

Patients’cDNA Samples and Quantitative Real-Time PCR. Total RNA was purified
from patients’ tumor biopsies according to the manufacture’s instruction (RNeasy Mini Kit,
Qiagen). One pg total mRNA was reverse transcribed using a Maxima First Strand cDNA
Synthesis Kit for qRT-PCR (Thermo Fisher). Fast SYBR® Green Master Mix (Life
Technologies) was used with cDNA template and primers to evaluate the expression of TERT
and GAPDH. Primers used were purchased from Integrated DNA Technologies.
Amplifications were performed using an Applied Biosystems® 7500 Real-Time PCR System
(Life Technologies). All experiments were performed in triplicate. Expression ratios of controls
were normalized to 1. Please see Extended Experimental Procedures for the list of PCR primer
sequences.

Statistics. Unless otherwise indicated, data in the figures were presented as mean +
SEM for 3 biological or technical replicates. Significant differences between experimental
conditions were determined using the two-tailed unpaired t test. For survival data, Kaplan—
Meier survival curves were generated and their differences were examined with Log-rank test.
For tumor growth data, mixed effect models were used to determine the differences between
treatment groups in tumor volume change at the end of experiment. A two-sided p value of less

than 0.05 was considered statistically significant. *: p <0.05; **: p <0.005; ***: p <0.0005.

EXAMPLE 2 - Results

Treatment of a Variety of Cancer Cell Lines with Telomerase-directed 6-thio-dG
Impairs Cell Viability. It has previously been shown that 6-thio-dG inhibited cell viability of
the colon cancer cell line, HCT-116 and the non—small cell lung cancer cell line, A549 (Mender
et al., 2015). To further confirm the inhibitory effect of 6-thio-dG, a panel of 12 cancer cell
lines of 9 different histological origins was treated with 6-thio-dG for 9-12 days. As the control

for 6-thio-dG, a known telomerase inhibitor, BIBR 1532, was also included. In most cases,
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these cancer cell lines were sensitive to 6-thio-dG administered at a dose of 2.5 pM and higher
(FIG. 1A). The anti-proliferative activity of BIBR 1532 was also observed in a subset of 12
cancer cell lines that were administered at a dose of 25uM (FIG. 1A).

The TERT promoter is often mutated in human cancers including melanoma. Massively
parallel sequencing (MPS) of 108 genes that are implicated in melanomagenesis was conducted
(Table 1). Collectively, various TERT promoter mutations (Chr5:1295161 T>G;
Chr5:1295228 G>A; Chr5:1295228-1295229 GG>AA; Chr5:1295242 G>A; Chr5:1295242-
1295243 GG>AA; and Chr5:1295250 G>A) were identified in 73.2% of 97 melanoma cell
lines, 67.4% of 172 melanoma therapy-naive patient-derived xenografts (PDX), and 79.4% of
34 melanoma PDX that acquired resistance to MAPKi (FIG. 2; Tables 2-4). These
observations are in line with sequencing data from the Cancer Genome Atlas (TCGA) showing
that 64.3% of 115 cases of skin cutaneous melanoma (SKCM) harbor mutations in the TERT
promoter (FIG. 2; Table 5). The frequency of TERT promoter mutations in melanoma cell
lines, melanoma PDXs and TCGA SKCM is very similar to that of BRAF"%% mutations (FIG.
2). Not surprisingly, TERT was the second most frequently mutated gene after BRAF in the
MAPK:i-resistant PDX data set. Thus, the results confirm and further highlight the prevalence

of TERT promoter mutations in both therapy-naive and therapy-resistant melanomas.
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The list of 108 genes included in massively parallel sequencing.

Exonic
Full Gene | Regions
APC ABL1 GRM3 RACI1
ARID1A AKTI1 HRAS RAC2
ARID2 AKT3 IDH1 RET
ATM ALK IDH2 RHOT1
BAP1 ARID1B JAK3 SETD2
BRAF CASPS8 KDR SMARCA4
BRCAI1 CCND1 KIT SMO
BRCA2 CCND2 KRAS SNX31
CDC42 CDK4 MAP2K1 | SOX10
CDKN2A | CDK6 MAP2K?2 | SRC
CDKN2B CTNNBI1 MAP3K5 | STK19
EIF2AK3 | CXCR4 MAP3K9 | STK24
EZH1 DCC MDM?2 TACC1
EZH2 DDX3X MDM4 TRRAP
MLHI1 DYNCI1I1 MET VAV3
NF1 EGFR MITF
NF2 ERBB2 MMPS
NTRK1 ERBB3 MYC
PIK3CA ERBB4 NOTCH1
PRDM1 FBX0O4 NOTCH2
PRDM?2 FBXW7 NRAS
PTEN FGF3 PDGFRA
RB1 FGF4 PDGFRB
ROS1 FGFR2 PIK3CB
SMAD4 FGFR3 PPP6C
SMARCBI1 | FGFR4 PRC1
STK11 FLT3 PREX1
TERT GNAL1l PREX2
TP53 GNAQ PTCHI1
VHL GNAS PTPRD
WT1 GRIN2A PTPRK




PCT/US2017/034706

WO 2017/205756

30

ey
H009A -1odsioH aury erdD
snousRR( V<D 82CS6TI:SMD LIYAL | AvId AV 112D £86INM
ey
J009A -1odsioH oury I
snousRR( V<D 82CS6CT:SMD LIYAL | AvVId AVdd PO | -EL8INM
jueInp
H009A -1odsioH aury 6¢
SNOTINRR( V<D 82CS6CT:SMD LIYAL | AvVId AVdd PO | d8s8IMm
jueInp
J009A -1odsioH oury 19
SnoTIeR( V<D 82CS6TT:SMD LYAL | AvId AV 10 | deeLium
jueInp
H009A -1odsioH aury +zd
snousRR( V<D 82CS6CT:SMD LIYAL | AvVId AVdd PO | T0SENM
jueInp
H009A -1odsioH aury ced
SnoTIeR( V<D 82CS6TI:SMD LIYAL | AvId AV PO | 8FZENM
jueInp
H009A -1odsioH aury r1d
SNOTINRR( V<D 82CS6CT:SMD LIYAL | AvVId AVdd PO | 66LTINM
jueInp
H009A -1odsioH aury o1d
SnoTIeR( V<D 82CS6TT:SMD LYAL | AvId AV PO | 9TLTIAM
jueInp
H009A -1odsioH aury
SNOTINRR( V<D 82CS6CT:SMD LIYAL | AvVId AVdd PO | sd8ezaN
jueInp
H009A -1odsioH aury ¢6d
SNA O<L 191S6C1:6T0 I¥AL | AvVId AVdd PO | 8TIPUDS
11D uoneyn|y
Jaj0M0.J UONBINJA] IOWO0XJ 18D uoneny uoneInA adfg,
LAAL puods LAAL puodas Jyoword LIAAL Jyoword LIHAL Avad adfy)-qng | opdweg | ojdweg

"SQUIJ [[90 BWIOUR[AW S JRISIAN Ul suoneinul 1ojowold YA, *Z 9B L




PCT/US2017/034706

WO 2017/205756

31

ey
J009A -1odsioH oury v
snousRR( V<D 82CS6TI:SMD LIYAL | AvId AV PO | LTLTAM
jueInp
J009A -1odsioH oury a4d-g
snousRR( V<D 82CS6CT:SMD LIYAL | AvVId AVdd PO | £86IAM
jueInp
VV<DD €TS6T1 H009A -1odsioH aury 9¢dg
SNOTINA[R( -TTS6TT:SIYD LIAL AV dd AVdd PO | -€S8INM
jueInp
J009A -1odsioH oury LTl
SnoTIeR( V<D 0STS6TT:SMD LYAL | AvId AV 10 | dp9TIMm
jueInp
H009A -1odsioH aury r6d
snousRR( V<D 0STS6CT:SMD LYAL | AvVId AVdd PO | TETTIAM
jueInp
J009A -1odsioH aury | IN-ZO
SnoTIeR( V<D 0STS6TI:SMD LIYAL | AvId AV 112D IS
jueInp
H009A -1odsioH aury
SNOTINRR( V<D 0STS6CT:SMD LYAL | AvVId AVdd D | 686IAM
jueInp
H009A -1odsioH aury 6
SNOTINRR( V<D 0STS6CT:SMD LYAL | AvVId AVdd 0 | vd88IMm
jueInp
H009A -1odsioH aury ed
SnoTIeR( V<D 0STS6TT:SMD LYAL | AvId AV PO | vOLENM
jueInp
H009A -1odsioH aury Lid
SNA V<D THS6T1:SD LYAL | AVId AVdd PO | TLIEM
11D uoneyn|y
Jajowoad uonenjy joworg [1e) uonejinjy uonejnjA @Q%r-._
LAAL puods LAAL puodas Jyoword LIAAL Jyoword LIHAL Avad adfy)-qng | opdweg | ojdweg




PCT/US2017/034706

WO 2017/205756

32

ey
V<D 0STS6TT:SID J009A -1odsioH oury
SnoTIeR( AR ERD SnoTIeR( V<D 82CS6TI:SMD LIYAL | AvId AV 120 | 91dIcEN
ey
H009A -1odsioH aury
snousRR( V<D 82CS6CT:SMD LIYAL | AvVId AVdd 120 | 89d6INM
jueInp
H009A -1odsioH aury cdv
SNOTINRR( V<D 82CS6CT:SMD LIYAL | AvVId AVdd 112D £36INM
jueInp
J009A -1odsioH oury L
SnoTIeR( V<D 82CS6TT:SMD LYAL | AvId AV 10 | 1dsLm
jueInp
J009A -1odsioH oury €3
snousRR( V<D 82CS6CT:SMD LIYAL | AvVId AVdd PO | deLeam
jueInp
H009A -1odsioH aury erd
SnoTIeR( V<D 82CS6TI:SMD LIYAL | AvId AV PO | £ESENM
jueInp
H009A -1odsioH aury zd
SNOTINRR( V<D 82CS6CT:SMD LIYAL | AvVId AVdd PO | 920TINM
jueInp
H009A -1odsioH aury ¢rd
SNOTINRR( V<D 0STS6CT:SMD LYAL | AvVId AVdd PO | 060TINM
jueInp
H009A -1odsioH aury +71d
SnoTIeR( V<D 0STS6TT:SMD LYAL | AvId AV PO | 8STTIAM
jueInp
H009A -1odsioH aury Ted
SNOTINRR( V<D 82CS6CT:SMD LIYAL | AvVId AVdd PO | Z8FEINM
11D uoneyn|y
Jaj0M0.J UONBINJA] IOWO0XJ 18D uoneny uoneInA adfg,
LAAL puods LAAL puodas Jyoword LIAAL Jyoword LIHAL Avad adfy)-qng | opdweg | ojdweg




PCT/US2017/034706

WO 2017/205756

33

jodsioHg JuRINA
Avdad -jodsjog oury Iydv
SNOLRRPJ V<D 0STS6ZT:SID LYAL | YO AvViIg 1P 6ETIAM
jodsioHg JuRINA
Avdad -jodsjog oury Leda
SNOLRRPJ V<D 0STS6ZT:SID LYAL | YO Avid PO | TPETIAM
jodsioHg JuRINA
Avdd -jodsjog sury
SNOLRRPJ V<D 0STS6ZT:SID LYAL | YO Avid 11D STTIAM
juenj
V<D M009A -jodsjog oury ocd
SNA SOTS6TT:SIYD LY.L snousIsR V<D 0STS6ZT:SIUD LYAL | Avdd AvViIg PO | T8TENM
juenj
V<D HO09A -jodsjog sury ¢d
SNA SOTS6TT:SIYD LY.L snousIsRq V<D 0STS6ZT:SIUD LYAL | Avdd Avid PO | 0£9SIAM
LI<OD €L1S6CI eI
“TLIS6TT:SIY0 HO09A -jodsjog sury L
SNA LYl snouaIsPq V<D 0STS6ZT:SIUD YL | AvVdd AvViIg D | dSTTOHT
juenj
H009A -jodsjog oury r1dg
snouaIsPq V<D 0STS6ZT:SIUD LYAL | Avdd Avid IE) TO6INM
juenj
H009A -jodsjog oury pd
snouaIsPq V<D 0STS6ZT:SIUD LYAL | Avdd Avid PO | SS6TIAM
juenj
VV<DD ¢¥TS6¢T H009A -jodsjog oury zid
snouaIsPq “THTS6TTSIYD THAL Avig AvViIg PO | YPOTIAM
juenj
VV<DD 67TS6CT H009A -jodsjog oury pd
snouaRPq -8TTS6TTSIYD LYAL Avdd Avid PO | 6ISTIAM
18D uoneny
h@uﬁEQhﬁm -.—Qmaﬂuﬂ—z h@aﬁaﬁhﬁm :&Q =°muﬂu=§ -.—Qmaﬂuﬂ—z @Q%r-._
LIAAL PUodds LIAAL PUodds JToword LYAL Joword LYAL avad adLy-qng | opdwes | ajdueg




PCT/US2017/034706

WO 2017/205756

34

JuRIA
-jodsjoHg aurg
SNOURR(J V<D 06Ce6C1:6UD 1Hd.L Svd ICe) COLENM
JuRIA
-jodsjoHg aury +zd
SNOMRdR(] V<D 0sCe6CT:SID 199.L Svd IC®) S0rEINM
JuRIA
-jodsjoHg aurg c1d
SNOMRdR(] V<D 0sCe6CT:SID 199.L Svd IC®) 89TEINM
JuRIA
VV<DD eveeocl -1odsioH ury
SNOURR(J “CPCS6CI D LY.L Svd ICe) ISPENM
VV<DD evCco6cl JuenN
NAL4 YA -1odsioH ury
SNOHRRR(] LIdHL SNOMRdR(] V<D 8CCC6CT:SYD 19d.L Svd IS CeOTINM
JuRIA
-jodsjoHg aurg ord
SNOURR(J V<D 8CCC6CT:SUD LHH.L Svd IC®) 619¢AM
JuRIA
-jodsjoHg aurg ced
SNOMRdR(] V<D 8CCC6CT:SYD 19d.L Svd IC®) 90SEINM
JuRIA
-jodsjoHg aurg ordy
SNOMRdR(] V<D 8CCC6CT:SYD 19d.L Svd IC®) I19¢ TINM
jodsioHg JuRINA
Avad -1odsioH aury z1edr
SNOURR(J V<D 06Ce6C1:6UD 1Hd.L PPo dvdd IC®) “SOTIAM
jodsioHg JuRINA
dvidd -1odsioH ury 1%
SNOMRdR(] V<D 0sCe6Cl:$UD 199l PPo dvdd IC®) “99TINM
[1e) uoneny
REITLI T uoneINJA I19J0WoxJ [eD uoneniA uoneInA adA],
LUHL PUodds LYHL PUoRs§ Jjoword LHH.L 1joumodd LHHL AVad ad£y-qng slduweg | opdureg




PCT/US2017/034706

WO 2017/205756

35

aury
SNOURR(J V<D 06Ce6C1:6UD 1Hd.L JUeIA- LI ICe) LTTENM
JuRIA
-jodsjoHg aury +H1dD
SNOURR(J V<D 06Ce6C1:6UD 1Hd.L Svd IC®) T6LTINM
JuRIA
-jodsjoHg aurg 11
SNOMRdR(] V<D 8CCC6CT:SYD 19d.L Svd IC®) deozINM
JuRIA
V<D VV<DD 67Cc6Cl J009A -1odsioH ury
SNA 0eCs6CT 610 1HH.L SNOMRRR(] -8CCSOCTSIUD) LIAL dvdad Svd IS 9doeTIN
VV<DD [eCe6cl JuenN
-0€TS6TT:6IYd -1odsioH aury ¢rd
SNA LIH.L SNOURR(J V<D 06Ce6C1:6UD 1Hd.L Svd IC®) ECOLIAM
JuRIA
-jodsjoHg aurg
SNOMRdR(] V<D 0sCe6CT:SID 199.L Svd IS 090 INM
JuRIA
-jodsjoHg aurg g¢d
SNOURR(J V<D 06Ce6C1:6UD 1Hd.L Svd IC®) £TOTAM
JuRIA
-jodsjoHg aurg ord
SNOMRdR(] V<D 0sCe6CT:SID 199.L Svd IC®) 096 TINM
JuRIA
-jodsjoHg aurg 09d
SNOMRdR(] V<D 0sCe6CT:SID 199.L Svd IC®) 99 TIAM
JuRIA
-jodsjoHg aurg z1d
SNOURR(J V<D 06Ce6C1:6UD 1Hd.L Svd IC®) PEBEINM
JuRIA
-jodsjoHg aurg 61d
SNOMRdR(] V<D 0sCe6CT:SID 199.L Svd IC®) 8CLEINM
[1e) uoneny
REITLI T uoneINJA I19J0WoxJ [eD uoneniA uoneInA adA],
LUHL PUodds LYHL PUoRs§ 1jouord LIHL 1joumodd LHHL AVad ad£y-qng sdureg | ojdureg




PCT/US2017/034706

WO 2017/205756

36

aurg yzd
SNOLRRPJ V<D 0STS6TT:$1UD L9AL adAIprim PO | PLEINM
our] ¢dz-
SNOLRRPJ V<D §7TS6TT:STUD LIAL adAIprim PO | ST6SIAM
VV<DD £$7S6T1
-€6TS6T1:6YD aurg L1d
SNA 194l SNOLIIRPQ V<D §7TS6TT:STUD LIAL adAIprim PO | 9PZEINM
our] z8d
SNOLRRPJ V<D 0STS6TT:$1UD L9AL adAIprim PO | ST6SIAM
aurg gd
SNOLRRPJ V<D 0STS6TT:$1UD L9AL adAIprim PO | SEPEINM
1<D aurg +9d
SNA 8E€TSHTTSIYD LYAL SNOAIPJ V<D 8TTS6TT:SHD 1AL adKiprim PO | TTSSIAM
sury v
SNOLRRPJ V<D §7TS6TT:STUD LIAL adAIprim PO | 1dzozHL
jodsioHg
dvdd aurg 1ed
SNOLIIRPQ V<D 0STS6TT:$1UD L9AL -UON emp-TAN PO | €96TINM
V<D €676621:6D aurg g1d
SNA 194l SNOLIIRPQ V<D 0STS6TT:$1UD L9AL emp-TAN PO | Z29SIM
jodsioHg
dvdd aurg 6d
SNOLIIRPQ V<D §7TS6TT:SMD 1AL -UON emp-TAN PO | ZT6SINM
[1eD uoneIny
h@ucachﬁm :&ﬁwﬁ:& h@a@Echﬁm :&U -.—63&:—2 :&ﬁwﬁ:& @Q%r-._
LAAL Puodxs LYAL puodxs moword LYAL moword LIAL aviad d£y-qng | dpdweg | dduwes




PCT/US2017/034706

WO 2017/205756

37

V<D JueInA
0STS6TI:SIUD H009A | -lodsiof Ld
SNOLISNAA(] LIdL dvidd dvidd Xad WTXTd606EINM
V<D JueInA 1NDdd
0STS6TISIHD SM009A | -lodsiog € CPQUNNISNOINX
SNOLISNAA(] LIdL dvidd dvidd Xad TdrdINSO6EINM
V<D JueInA 1N
Y4 A=) A009A -jodsjol DHAL9STWNNsN
SnoneIRRQg Ld4dL dvidd dvidd Xad OINEJINSO6EINM
V<D JueInA 9LS9
8TTSHTT:SID H009A | -lodsiog WNNISNON9JIN I
SnoneIRRQg Ld4dL dvidd dvidd Xad -C06ENM
V<D JueIn SHOv
TPTe6TIISIHD H009A | -lodsiog WNNISNON SN I
SNA LIdL dvidd dvidd Xad -C06ENM
V<D JueInA
8TTSO6TI:CIYD | 19 UopoD -jodsjog ppzgumNosn
SnoneIRRQg Ld4dL SVIN SVvy Xad OITdINEOLEINM
V<D JueInA
8TTSO6TI:CIYD | 19 UopoD -jodsjog [LTSWnN
SNoIIRR( LIdL SVIN SVy Xad OSNON [dINY 129
V<D JueInA
8CCCO6CTCID 194! -10ds104 COCTWNND
SnoneIRRQg Ld4dL SVIN SVvy Xad SO TdIN 1090
<AO JueInjn
8TTSHTT:SID SM009A | -lodsiog
SNOLISNAA(] Ld4dL dvidd dvidd Xad ZdINO61SD
[1CN)
11e) uoneIny uoneny uoneInA uoneIny apo) jord
JId)010IJ REITNIICIAG | REITNIICIAG | JI)0TH0IJ -y adA],
LIAL PuoxsS | LIYAL PuoRs LIAL LIAL SVIN | SVIM | Aviad | adLy-qns | dpdureg sdureg

XAd AIRU-JUUIEAN S JBISIA UT suoneinw sajowold AL °€ dqeL




PCT/US2017/034706

WO 2017/205756

38

V<D jodsjog | juempy 0688
0STS6TTSID Avid | -lodsiog WNNSSNONEIIN T
snorolePq IJdL ReliiTe) Avdd XAd -TP6EINM
V<D [T 006SWNND
TrTS6TIISIHD H009A | -lodsiog SNON9JINX 1dDT
SNA T9AL AvViIg AvViIg XAd -6$6SINM
<AU JueInjn
0STS6TTSID ¢/ret -jodsjoyg
SNOLIdRPJ T¥4L SVIN Svy Xad TANLEGEINM
V<D JuRIA
TrTS6TIISIHD H009A | -lodsiog wnNasn
SNA T¥4L Avid Avid Xad OINTAINEE6EINM
V<D JuBIA
0STS6TTSID H009A | -lodsiog gZEWNNPESN
snorolePq IJdL Avdd AvViIg XAd OINTAINTE6EINM
V<D JuRIA
8TTSO6TISIUD SM009A | -lodsiog gggEWNNsN
snotelePq I9dL Avdd Avid Xad OINTAINLT6ENM
V<D JuRIA
8TTSO6TIISIYD | 19 uopoD -jodsjog gegeunNosn
snorolePq IJdL SVIN SVy XAd OINPAINTTEEINM
V<D
8TTSO6TISIUD
snotelePq I9dL adKiprim Xad TANTZT6EINM
V<D JuRIA LEET
8TTSO6TIISIYD | 19 uopoD -jodsjog WNNSSNON [JINT
snotelePq I9dL SVIN SVvd Xad -ST6EINM
eD
[1e) uoneny uonenp uoneny uonenp apo) jord
JId)010IJ REITNIICIAG | REITNIICIAG | JI)0TH0IJ -y adA],
LYAL puodds | LYHAL Puoxs LIAL LIAL SVIN | SV | Avid | 2d&y-qons | opdweg sdureg

XAd AIRU-JUUIEAN S JBISIA UT suoneinw sajowold AL °€ dqeL




PCT/US2017/034706

WO 2017/205756

39

V<D JuRIA 1N
0STS6TTSID H009A | -lodsiog OFHIT99¢wnNosn
snorolePq IJdL Avdd AvViIg XAd OINTAINFE6EINM
V<D JuRIA LZ1
0STS6TTSID H009A | -lodsiog WNNISNONTIINE
snorolePq IJdL Avdd AvViIg XAd -PE6EINM
n<L,
19TS6TT:6IY0 PrOpunNasn
SNA T¥4L ad&iprim Xad OINTAINT66ENM
V<D JuRIA
0STS6TT:SID | 19 UOpoD SM009A | -lodsiog €OOSWNNSSNOA L
SNOLIdRPJ T¥4L SVIN Avid Svy Xad JNXTIES6STAM
V<D JuBIA
0STS6TTSID H009A | -lodsiog LTYLWNNISNOA[S
SNOLIdRPJ T9AL AvViIg AvViIg XAd JNXTIEL6STAM
V<D JuRIA
0STS6TTSID H009A | -lodsiog P 1L wnNasn
snotelePq I9dL Avdd Avid Xad OINPAINELESINM
V<D JuRIA
0STS6TTSID H009A | -lodsiog OLpEwunNesn
snorolePq IJdL Avdd AvViIg XAd OINEAINEL6EINM
V<D JuRIA
8TTSO6TISIUD H009A | -lodsiog Q96gwnNosn
snotelePq I9dL Avdd Avdd Xad OINFAINO9G6EINM
V<D [T S
8TTSO6TISIUD H009A | -lodsiog {YQUINNSSNONE]
SNOLIdRPJ T¥4L Avid Avid Xad X TIOTF6EIAM
eD
[1e) uoneny uonenp uoneny uonenp apo) jord
JId)010IJ REITNIICIAG | REITNIICIAG | JI)0TH0IJ -y adA],
LYAL puodds | LYHAL Puoxs LIAL LIAL SVIN | SV | Avid | 2d&y-qons | opdweg sdureg

XAd AIRU-JUUIEAN S JBISIA UT suoneinw sajowold AL °€ dqeL




PCT/US2017/034706

WO 2017/205756

40

V<D JuRIA
8TTSO6TIISIYD | 19 uopoD -jodsjog LOESFWMNPESN
snorolePq IJdL SVIN SVy XAd OINTAINTFOYINM
V<D JuRIA
8TTSO6TISIUD H009A | -lodsiog 968CTUNNOSN
snorolePq IJdL Avdd AvViIg XAd OINTAINLEOYINM
V<D JuRIA
0STS6TTSID H009A | -lodsiog 9¢ LunNosn
snotelePq I9dL Avdd Avdd Xad OINTAINSEOYINM
V<D JuRIA
0STS6TT:SID | 19 UOpoD -jodsjog OLLZwnNesn
snotelePq I9dL SVIN Svy Xad OINTAINETOYINM
V<D JuBIA 7€€0
TrTS6TIISIHD SM009A | -lodsiog WnNSSNON [JINL
SNA T9AL AvViIg Avid XAd -3 TOVINM
V<D JuRIA
0STS6TTSID SM009A | -lodsiog ¢
SNOLIdRPJ T¥4L Avid Avid Xad P LPINSO0YINM
V<D JuRIA
0STS6TTSID SM009A | -lodsiog SpEpunNosn
snorolePq IJdL Avdd AvViIg XAd OINTAINSOOYINM
V<D
8TTSO6TISIUD 99gQUUNNOSN
snotelePq I9dL adAiprim Xad OINTAINE00YINM
V<D JuRIA
8TTSO6TISIUD SM009A | -lodsiog OzIgwmnNesn
snotelePq I9dL Avdd Avid Xad OINEAINLEG6EINM
eD
[1e) uoneny uonenp uoneny uonenp apo) jord
JId)010IJ REITNIICIAG | REITNIICIAG | JI)0TH0IJ -y adA],
LYAL puodds | LYHAL Puoxs LIAL LIAL SVIN | SV | Avid | 2d&y-qons | opdweg sdureg

XAd AIRU-JUUIEAN S JBISIA UT suoneinw sajowold AL °€ dqeL




PCT/US2017/034706

WO 2017/205756

41

V<D JuRIA
0STS6TTSID SM009A | -lodsiog LOPSWINPESN
snorolePq IJdL Avdd Avdd XAd OINTAINOSTHINM
V<D
0STS6TTSID LI A $9gguNNDsN
snorolePq IJdL -TAN Xad OINTAINS TTHINM
V<D JuRIA
8TTSO6TISIUD H009A | -lodsiog ¢egguunNosn
snotelePq I9dL Avdd Avid Xad OINTAIN6SOYINM
V<D
8TTSO6TISIUD LI A gCgUNNDSN
snotelePq I9dL -TAN Xad OINTAINELOYINM
V<D JuBIA
0STS6TTSID F009A | -1odsiog LTLTANT
snorolePq IJdL Avdd AvViIg XAd -TLOVINM
V<D [T €L99
0STS6TTSID H009A | -lodsiog WNNSSNONTIN |
snotelePq I9dL Avdd Avid Xad -TLOYINM
V<D [T 8GL9
8TTSO6TISIUD SM009A | -lodsiog WNNSSNONFIINT
snorolePq IJdL Avdd AvViIg XAd -0LOYINM
V<D JuRIA
8TTSO6TISIUD SM009A | -lodsiog [6TSwnNosn
snotelePq I9dL Avdd Avdd Xad OINTJINSSOYIAM
V<D [T TLes
8TTSO6TISIUD H009A | -lodsiog WNNSSNON [JINT
snotelePq I9dL Avdd Avdd Xad -CSOPINM
eD
[1e) uoneny uonenp uoneny uonenp apo) jord
JId)010IJ REITNIICIAG | REITNIICIAG | JI)0TH0IJ -y adA],
LYAL puodds | LYHAL Puoxs LIAL LIAL SVIN | SV | Avid | 2d&y-qons | opdweg sdureg

XAd AIRU-JUUIEAN S JBISIA UT suoneinw sajowold AL °€ dqeL




PCT/US2017/034706

WO 2017/205756

42

V<D Jueny
0€Ce6C1:gD | 19 Uopo) -jodsjog 9LpLWUnNDsn
STNOLIvIv[R( JLIAL SV3IN Svd Xdd OINTAINYTTYINM
V<D jodsioH
8CCSOCISIYD AVdd JueInjy 96 LWUNNDSN
SNOLIvIvR( LIAL -UON -1 Xdd OINTJINETTYINM
V<D Jueny
8CCSOCISIYD H009A | -lodsiog 08 L9WmnNposn
SNOLIvIvR( LIAL AVdd AVdd Xdd OINTAINSTTYINM
VV<DD
6CCC6Cl
A4S YRS ) JueInjy €9 unNosn
SNOLIvIvR( LIAL -TAN Xdd OINTAINOTZYINM
V<D Jueny
8CTCCOCISIYD | 19 UOpo)H -jodsjog 8L L9UWUNNPST
STNOLIvIv[R( JLIAL SV3IN Svd Xdd OINTJINSOTYINM
V<D Jueny
0sce6ClsYD SM009A | -lodsiog [9.,9WmnNosn
SNOLIvIvR( LIAL AVdd AVdd Xdd OINTJIN9OTYINM
V<D jodsiog JueInjy 189L
0sce6ClsYD AVdd -jodsjog WNNaSNONZdINE
STNOLIvIv[R( JLIAL 20 AVdd Xdd -COTYINM
V<) jodsiog JuRINA CEQQUINN
0sce6ClsYD AVdd -jodsjog ISNONEJINXTdT
SNOLIvIvR( LIAL 220 AVdd Xdd -COTYINM
V<D jodsiog JueInjy 98L9
0sce6ClsYD AVdd -jodsjog WNNaSNON TN T
SNOLIvIvR( LIAL 220 AVdd Xdd -COTYINM
e
[1e) uoneinpy uoneInjA uoneny uoneInjA apo) jord
JId)010IJ REITNIICIAG | REITNIICIAG | JI)0TH0IJ -y adA],
LIAL Puodds | LYAL Puods LIAL LIAL SVIN | SVIM | Avid | 2d4y-qns | opdureg asldureg

XAd AIRU-JUUIEAN S JBISIA UT suoneinw sajowold AL °€ dqeL




PCT/US2017/034706

WO 2017/205756

43

V<D
8TTSO6TISIUD ZLogwnNasn
snorolePq IJdL adAiprim Xad OINTJINOSTYIAM
V<D JuRIA
0STS6TTSID H009A | -lodsiog ggOSWNNSN
snorolePq IJdL Avdd AvViIg XAd OINTAINSFTYINM
V<D JuRIA
8TTSO6TISIUD H009A | -lodsiog 6F9LWUNNOSN
snotelePq I9dL Avdd Avid Xad OINTAINEFTYINM
V<D
8TTSO6TISIUD LP9LunNasn
snotelePq I9dL adAiprim Xad OINTAINTHTYINM
V<D JuBIA
0STS6TTSID H009A | -lodsiog pLIgWNNSsN
snorolePq IJdL Avdd AvViIg XAd OINTAINLETYINM
V<D JuRIA 70€0
0STS6TTSID H009A | -lodsiog WNNSSNONTIINT
snotelePq I9dL Avdd Avid Xad -LETYINM
V<D JuRIA
0STS6TT:SID | 19 UOpoD -jodsjog 8CQ/ tnNNosN
snorolePq IJdL SVIN SV XAd OINTAINSETYINM
V<D jodsjog | juempy YLSL
0STS6TT:SID | 19 UOpoD Avid | -lodsiog WNNSSNON [JINT
snotelePq I9dL SVIN -UON Svy Xad -TETYINM
V<D JuRIA
8TTSO6TISIUD H009A | -lodsiog LThLumNpEsn
snotelePq I9dL Avdd Avdd Xad OINTAINSTTYINM
eD
[1e) uoneny uonenp uoneny uonenp apo) jord
JId)010IJ REITNIICIAG | REITNIICIAG | JI)0TH0IJ -y adA],
LYAL puodds | LYHAL Puoxs LIAL LIAL SVIN | SV | Avid | 2d&y-qons | opdweg sdureg

XAd AIRU-JUUIEAN S JBISIA UT suoneinw sajowold AL °€ dqeL




PCT/US2017/034706

WO 2017/205756

44

V<D
8TTSO6TISIUD ggCgUNNDsN
snorolePq IJdL adAiprim Xad OINTAINTLTYINM
V<D
0STS6TTSID LSTEWNNDSN
snorolePq IJdL adAiprim Xad OINTJIN9ITHIAM
V<D JuRIA L666
8TTSO6TISIUD H009A | -lodsiog WNNSSNON [JINT
snotelePq I9dL Avdd Avdd Xad -POTHINM
V<D JuRIA T
8TTSO6TISIUD ¢el H009A | -lodsiog 6SSWNNOSNONZd
SN T¥4L SVIN Avid Svy Xad X TdOTITHINM
V<D
0STS6TTSID LI A [F9gunNosn
snorolePq IJdL -1 Xad OINTAINO9TYINM
V<D
8TTSO6TIISIYD | 19 uopoD LI A 919gWNNsN
snotelePq I9dL SVIN -TAN Xad OINTAINLSTYINM
V<D JuRIA
8TTSO6TISIUD SM009A | -lodsiog #ZSYUUNNOSN
snorolePq IJdL Avdd Avdd Xad OINTJINSSTHIAM
V<D
8TTSO6TISIUD p6LIWNNIST
snotelePq I9dL adAiprim Xad ONTdINYSTYIAM
V<D JuRIA
8TTSO6TIISIYD | 19 uopoD -jodsjog pLOSWINNSST
snotelePq I9dL SVIN SVvd Xad OINTAINTSTYINM
eD
[1e) uoneny uonenp uoneny uonenp apo) jord
JId)010IJ REITNIICIAG | REITNIICIAG | JI)0TH0IJ -y adA],
LYAL puodds | LYHAL Puoxs LIAL LIAL SVIN | SV | Avid | 2d&y-qons | opdweg sdureg

XAd AIRU-JUUIEAN S JBISIA UT suoneinw sajowold AL °€ dqeL




PCT/US2017/034706

WO 2017/205756

45

<AU JueInjn
8TTSO6TIISIYD | 19 uopoD -jodsjog
SNOLIdRPJ T9AL SVIN SVy XAd TANT-66TFINM
V<D
0STS6TTSID TLLGWNNSSN
snorolePq IJdL adAiprim Xad ONTJINS6THIAM
V<D S00
0STS6TTSID WNNISNON [JINE
snotelePq I9dL adAiprim Xad -C6THINM
V<D %00
0STS6TTSID WNNSSNON [JINT
snotelePq I9dL adAiprim Xad -C6THINM
V<D JuBIA
0STS6TTSID H009A | -lodsiog P166WNNISI
snorolePq IJdL Avdd AvViIg XAd OINTAINTE6TYINM
V<D JuRIA IvL6
0STS6TTSID H009A | -lodsiog WNNSSNON [N T
snotelePq I9dL Avdd Avdd Xad -98THINM
V<D JuRIA
0STS6TTSID H009A | -lodsiog [LSeunNosn
snorolePq IJdL Avdd Avdd XAd OINTAINSSTYINM
V<D JuRIA
8TTSO6TISIUD ¢el SM009A | -lodsiog SOOGUNNOSNO |
SNOLIdRPJ T¥4L SVIN Avid Svy Xad dNXTdOSTHIAM
V<D JuRIA
8TTSO6TISIUD H009A | -lodsiog 66SSWUNNOSN
snotelePq I9dL Avdd Avdd Xad OINTAIN9LTYINM
eD
[1e) uoneny uonenp uoneny uonenp apo) jord
JId)010IJ REITNIICIAG | REITNIICIAG | JI)0TH0IJ -y adA],
LYAL puodds | LYHAL Puoxs LIAL LIAL SVIN | SV | Avid | 2d&y-qons | opdweg sdureg

XAd AIRU-JUUIEAN S JBISIA UT suoneinw sajowold AL °€ dqeL




PCT/US2017/034706

WO 2017/205756

46

V<D V<D Jueny
COCSO6CICIY2 0sce6ClsYD H009A | -lodsiog £OOSUWINNOSNON
SNA LIdL SNOLINA[A(] LIdL AvVad AvVad Xdd JdINXTd9C6ENM
V<D V<D Jueny
COCSO6CICIY2 0sce6ClsYD H009A | -lodsiog PECouNNosn
SNA LIdL SNOLINA[A(] LIdL AvVad AvVad Xdd OINTAIN9TO6EINM
V<D
8CCSOCISIYD OPE£gunNes
SNOLIvIvR( LIAL adAiprim Xdd NONFdINCOCHIM
V<D jodsioH
8CCSOCISIYD AVdd [£goumpnesn
SNOLIvIvR( LIAL -UON adAiprim Xdd OINTAINOSCEYINM
V<D Jueny
0sce6ClsYD H009A | -lodsiog geLomunNosn
STNOLIvIv[R( JLIAL AVdd AVdd Xdd OINTAINYTEYINM
V<D Jueny
8CTCCOCISIYD | 19 UOpo)H -jodsjog [ggomwmpNesn
SNOLIvIvR( LIAL SYIN Svd Xdd ONTAIN6TEYINM
V<D Jueny 7666
8CTCCOCISIYD | 19 UOpo)H -jodsjog WnNaSNoON TdIN T
STNOLIvIv[R( JLIAL SV3IN Svd Xdd -66CYINM
V<D Jueny 8866
8CTCCOCISIYD | 19 UOpo)H -jodsjog WNNaSNON TJINE
SNOLIvIvR( LIAL SYIN Svd Xdd ~66CYINM
V<D Jueny L¥66
8CTCCOCISIYD | 19 UOpo)H -jodsjog WNNaSNON TJINT
SNOLIvIvR( LIAL SYIN Svd Xdd ~66CYINM
e
[1e) uoneinpy uoneInjA uoneny uoneInjA apo) jord
JId)010IJ REITNIICIAG | REITNIICIAG | JI)0TH0IJ -y adA],
LIAL Puodds | LYAL Puods LIAL LIAL SVIN | SVIM | Avid | 2d4y-qns | opdureg asldureg

XAd AIRU-JUUIEAN S JBISIA UT suoneinw sajowold AL °€ dqeL




PCT/US2017/034706

WO 2017/205756

47

V<D V<D JuRIA
0STS6TTSIHD 0STS6TTSID H009A | -lodsiog LSLTWNNDSN
snoreIePq RS snotelePq I9dL Avdd Avid Xad OINTAINFE6EINM
V<D V<D JuRIA
0STS6TTSIHD 8TTSO6TISIUD H009A | -lodsiog gggounNosn
snotIvIeR RS snorolePq IJdL Avdd Avdd XAd OINSAINTO6EINM
V<D V<D [T vST1
0€TS6TTSIY0 8TTSO6TISIUD H009A | -lodsiog WNNSSNON [JINT
SNA L4l SN T¥4L Avid Avid Xad -TSEPINM
V<D V<D
0€TS6TTSIY0 8TTSO6TISIUD LI A 6€ TeWNNSsN
SNA L4l SNOLIdRPJ T¥4L -TAN Xad OINTAINTSTHYINM
V<D V<D JuRIN
0€TS6TT:6IY 8TTSO6TIISIYD | 19 uopoD -jodsjog gegguunNosn
SNA L4l SNOLIdRPJ T¥4L SVIN Svy Xad OINTAINF TTHINM
VV<DD
V<D CHTS6TI
00TS6TT:6IY0 -TPTS6TI IS LI A ¢ezomunNosn
SNA LIAL SNOLIdRPJ T9AL -TAN XAd OINTAING6G60YINM
VV<DD
V<D 67TS6TT jodsjog | Juempy
0€TS6TTSIY0 -8TTS6TTSIHD €1/21 Avid | -lodsiog LTS9uNNDsN
SNA RS snorolePq IJdL uopo)) -UON SVy XAd OINTAINS9OYINM
V<O V<D [T 0TS
06¥S6TT:$ID 8TTSO6TISIUD H009A | -lodsiog WNNSSNON [N T
SNA L4l SN T¥4L Avid Avid Xad -CSOPIAM
V<D V<D JuRIA
SOTS6TTSIP 8TTSO6TISIUD SM009A | -lodsiog ¢gegumnpsn
SNA L4l SNOLIdRPJ T¥4L Avid Avid Xad OINTAINLLG6SINM
eD
[1e) uoneny uonenp uoneny uonenp apo) jord
JId)010IJ REITNIICIAG | REITNIICIAG | JI)0TH0IJ -y adA],
LYAL puodds | LYHAL Puoxs LIAL LIAL SVIN | SV | Avid | 2d&y-qons | opdweg sdureg

XAd AIRU-JUUIEAN S JBISIA UT suoneinw sajowold AL °€ dqeL




PCT/US2017/034706

WO 2017/205756

48

uonemy uonema uoneIn uonemy JueINA
Jo10moI] JowoI] preilelin(enss | preilelin(enss | A009A -jodsioH S U NEN
1491 ON 141 ON LJ4L ON 1491 ON AV AV Xdd O TdINTOOTIAM
uonemy uonema uoneIn uonemy JueINA
Jo10moI] JowoI] preilelin(enss | preilelin(enss | A009A -jodsioH SHEcmunNasn
1491 ON 141 ON LJ4L ON 1491 ON AV AV Xdd OINEAINTLOEINM
uonemy uonema uoneIn uonemy JuRINA ¥S0¢
Jo10moI] JowoI] preilelin(enss | preilelin(enss | A009A -jodsioH WNNSNON [JINT
1991 ON 141 ON LI41 ON 1991 ON AVdd AVdd Xdd -S96SINM
uonemy uonema uoneIn uonemy JuRINA OLT8
Jo10moI] JowoI] preilelin(enss | preilelin(enss | A009A -jodsioH WNNISNONEJINT
1991 ON 141 ON LI41 ON 1991 ON AVdd AVdd Xdd -96SINM
uonem uonemiN uonemnjn uonemN JueInjn Q
Joj0woI] JowoI] preilelin(enss | preilelin(enss | A009A -jodsioH €RCUNNISNON v
1¥dL ON 1¥dL ON 1¥dL ON 1491 ON AV AVdd Xdd INXTdD096ENM
uonemy uonema uoneIn uonemy JueINA
Jo10moI] JowoI] preilelin(enss | preilelin(enss | A009A -jodsioH 098 unNNasn
1991 ON 141 ON LI41 ON 1991 ON AVdd AVdd Xdd ONFAINOT6EINM
uonemy uonema uoneIn uonemy JueINA
Jo10moI] JowoI] preilelin(enss | preilelin(enss | A009A -jodsioH 07 LTWnNasn
1491 ON 141 ON LJ4L ON 1491 ON AV AV Xdd OINTdINOF6EINM
uonemy uonema uoneIn uonemy JueINA
Jo10moI] JowoI] preilelin(enss | preilelin(enss | A009A -jodsioH 0L 8ggunNasn
1991 ON 141 ON LI41 ON 1991 ON AVdd AVdd Xdd ON9dINGO6EINM
uonemy uonema uoneIn uonemy JuRINA yIve
Jo10moI] JowoI] preilelin(enss | preilelin(enss | A009A -jodsioH WNNASNONEIIN T
1991 ON 141 ON LI41 ON 1991 ON AVdd AVdd Xdd -LO6SINM

e

[1eD uoneyny uonejnjy uonen uoneny apo) joid
JId)010IJ REITNIICIAG | REITNIICIAG | JI)0TH0IJ -y adA],

LYHAL Puodds | LYAL puodsns LIAL LIAL SVIN | SVIM | Avid | 2d4y-qns | opdureg asldureg

XAd AIRU-JUUIEAN S JBISIA UT suoneinw sajowold AL °€ dqeL




PCT/US2017/034706

WO 2017/205756

49

uonemy uonema uoneIn uonemy JueINA
Jojowoiq Jajowrodd Jajowrodd Jajowrodd HO09A -Hommaom 6999WINNaSn
1491 ON 141 ON LJ4L ON 1491 ON AV AV Xdd O TdINOOZFINM
uonemy uonema uoneIn uonemy JueINA
I910WoI] I910WOI] JowoI] JowoI] A009A -10ds10H $86TZ]GTUNNSN
1491 ON 141 ON 1491 ON 1491 ON AV AV Xdd ONEAINS6TFINM
uonemy uonema uoneIn uonemy JueINA
I910WoI] I910WOI] JowoI] JowoI] A009A -10ds10H 6986WNN2sN
1991 ON 141 ON LI41 ON 1991 ON AVdd AVdd Xdd OINTAINT6TFINM
uonemy uonema uoneIn uonemy JueINA
Jo10moI] JowoI] preilelin(enss | preilelin(enss | A009A -jodsioH XML UINEN
1991 ON 141 ON LI41 ON 1991 ON AVdd AVdd Xdd ONEAINSTTFINM
uonemy uonema uoneIn uonempy JueINA
Joj0woI] JowoI] preilelin(enss | preilelin(enss | A009A -jodsioH [sTsTeTol NN
1¥dL ON 1¥dL ON 1¥dL ON 1491 ON AV AV Xdd O TdIN9G0TINM
uonem uonemiN uonemnjn uonemN JueInjn 9y <o
Jo10moI] JowoI] preilelin(enss | preilelin(enss | SI009A -jodsioH WNNASNOINZAN T
1991 ON 141 ON LI41 ON 1991 ON AVdd AVdd Xdd -0LOVINM
uonemy uonema uoneIn uonemy JueINA
I910WoI] I910WOI] JowoI] JowoI] A009A -10ds10H €6SomNNsN
1491 ON 141 ON LJ4L ON 1491 ON AV AV Xdd OINTAINT90TIAM
uonemy uonema uoneIn uonemy JueINA
I910WoI] I910WOI] JowoI] JowoI] A009A -10ds10H GRo/munNasn
1991 ON 141 ON LI41 ON 1991 ON AVdd AVdd Xdd OINTAINTSOYINM
uonemy uonema uoneIn uonemy JueINA
I910WoI] I910WOI] JowoI] JowoI] SI009A -10ds10H £Eggunnasn
1991 ON 141 ON LI41 ON 1991 ON AVdd AVdd Xdd OINTAIN T TOYIAM

e

[1eD uoneyny uonejnjy uonen uoneny apo) joid
JId)010IJ REITNIICIAG | REITNIICIAG | JI)0TH0IJ -y adA],

LYHAL Puodds | LYAL puodsns LIAL LIAL SVIN | SVIM | Avid | 2d4y-qns | opdureg asldureg

XAd AIRU-JUUIEAN S JBISIA UT suoneinw sajowold AL °€ dqeL




PCT/US2017/034706

WO 2017/205756

50

uonemnjn uonemiN uonemnjn uonemN JueInjn
JIowoI] JI9jowoI] preilelin(enss | preilelin(enss | 19 UopoD A009A -jodsioH
1491 ON 141 ON LJ4L ON LJ4L ON SVIN AV Svd Xdd TdNOSTFIAM
uonemy uonema uoneIn uonemy JueINA
Jo10moI] JowoI] preilelin(enss | preilelin(enss | €1/21 -jodsioH PCZOWUNNISN
1991 ON 141 ON LI41 ON 1991 ON uopo) SV Xdd ONTdINLIOTINM
uoneIy uonema uoneIn uonemy JueINA
Joj0woI] JowoI] preilelin(enss | preilelin(enss | €zl -jodsioH 98 TWNN2sSN
1¥dL ON 1¥dL ON 1¥dL ON 141 ON SVIN Svd Xdd ONFIINTLOEINM
uoneIn uonema uoneIn uonemy JueINA
Jo10moI] JowoI] preilelin(enss | preilelin(enss | €zl -jodsioH Qg LTunNasn
1991 ON 141 ON LI41 ON LI41 ON SVIN SV Xdd ONEdINTLOEINM
uoneIn uonema uoneIn uonemy JuRINA 1N
Jo10moI] JowoI] preilelin(enss | preilelin(enss | 19 UopoD -jodsioH DAY pZEunNasn
1991 ON 141 ON LI41 ON LI41 ON SVIN SV Xdd OINTAINTLOEINM
uoneIn uonema uoneIn uonemy JuRINA ob9¢
Jo10moI] JowoI] preilelin(enss | preilelin(enss | 19 UopoD A009A -jodsioH TWNNISNONSIINT
1491 ON 141 ON LJ4L ON LJ4L ON SVIN AV Svd Xdd -9E6EINM
uoneIn uonema uoneIn uonemy JueINA INDAASLET
Jo10moI] JowoI] preilelin(enss | preilelin(enss | 19 UopoD A009A -jodsioH WNNSNON [JINT
1991 ON 141 ON LI41 ON LI41 ON SVIN AVdd SVd Xdd -9€6EINM
uonemy uonema uoneIn uonemy JueINA
Jo10moI] JowoI] preilelin(enss | preilelin(enss | A009A -jodsioH STOEWNNISN
1491 ON 141 ON LJ4L ON 1491 ON AV AV Xdd OINTdINS6ZHINM
OSUSSSIIN
uoneIn uonema uoneIn uonemy sn JueINA
Jo10moI] JowoI] preilelin(enss | preilelin(enss | OLINRRJ A009A -jodsioH £ LgunNosn
1991 ON 141 ON LI41 ON LI41 ON Ao¥ry AVdd AVdd Xdd OINTdIN6YZFINM
e
[1eD uoneyny uonejnjy uonen uoneny apo) joid
JId)010IJ REITNIICIAG | REITNIICIAG | JI)0TH0IJ -y adA],
LYHAL Puodds | LYAL puodsns LIAL LIAL SVIN | SVIM | Avid | 2d4y-qns | opdureg asldureg

XAd AIRU-JUUIEAN S JBISIA UT suoneinw sajowold AL °€ dqeL




PCT/US2017/034706

WO 2017/205756

51

uonemy uonema uoneIn uonemy
Jojowoiq Jajowrodd Jajowrodd Jajowrodd ggccunNosn
1491 ON 141 ON LJ4L ON 1491 ON ad£iprim Xdd O TdINSSOTIAM
uonemy uonema uoneIn uonemy 8¢€GC
Jo10moI] JowoI] preilelin(enss | preilelin(enss | WNNSNON [JINT
1491 ON 141 ON LJ4L ON 1491 ON ad£iprim Xdd -6£0VINM
uonemy uonema uoneIn uonemy
Jojowoiq Jajowrodd Jajowrodd Jajowrodd LRCHUInN2sn
1991 ON 141 ON LI41 ON 1991 ON adAipTim Xdd O TdINFEOTINM
uonemy uonema uoneIn uonemy
Jojowoiq Jajowrodd Jajowrodd Jajowrodd T¢CpunNoasn
1991 ON 141 ON LI41 ON 1991 ON adAipTim Xdd OINTdINOTOYIAM
uonemy uonema uoneIn uonempy
Joj0woI] JowoI] preilelin(enss | preilelin(enss | 19T LWNN?
1¥dL ON 1¥dL ON 1¥dL ON 1491 ON ad£iprim Xdad SNONZIINOSSING
uonemy uonema uoneIn uonemy
Jojowoiq Jajowrodd Jajowrodd Jajowrodd JueInjn T6L6WNN2sSN
1991 ON 141 ON LI41 ON 1991 ON -1 Xdd OINTAING6LZYINM
uonemy uonema uoneIn uonemy
Jojowoiq Jajowrodd Jajowrodd Jajowrodd JueInjn copuInNN2sSN
1491 ON 141 ON LJ4L ON 1491 ON -1 Xdd ONEdINSLTFINM
uoneIn uonema uoneIn uonemy
Jojowoiq Jojowodd Jajowrodd Jajowrodd 19 Uopo)) JueInjn 19, WnNasn
1991 ON 141 ON LI41 ON LI41 ON SVIN -TAN Xdd OINTAINEETHINM
uoneIn uonema uoneIn uonemy JueINA
Jo10moI] JowoI] preilelin(enss | preilelin(enss | 19 UopoD -jodsioH ZSSounNasn
1991 ON 141 ON LI41 ON LI41 ON SVIN SV Xdd OINTAINTEETINM

e

[1eD uoneyny uonejnjy uonen uoneny apo) joid
JId)010IJ REITNIICIAG | REITNIICIAG | JI)0TH0IJ -y adA],

LYHAL Puodds | LYAL puodsns LIAL LIAL SVIN | SVIM | Avid | 2d4y-qns | opdureg asldureg

XAd AIRU-JUUIEAN S JBISIA UT suoneinw sajowold AL °€ dqeL




PCT/US2017/034706

WO 2017/205756

52

uonemy uonema uoneIn uonemy
Jojowoiq Jajowrodd Jajowrodd Jajowrodd 6CR]WNNISN
1491 ON 141 ON LJ4L ON 1491 ON ad£iprim Xdd OINTAINEITFINM
uonemy uonema uoneIn uonemy
Jojowoiq Jajowrodd Jajowrodd Jajowrodd TZL8WnN2sn
1491 ON 141 ON LJ4L ON 1491 ON ad£iprim Xdd O TdINOYZFINM
uonemy uonema uoneIn uonemy
Jojowoiq Jajowrodd Jajowrodd Jajowrodd 9L WunNasn
1991 ON 141 ON LI41 ON 1991 ON adAipTim Xdd OINTdIN9TTFINM
uonemy uonema uoneIn uonemy
Jojowoiq Jajowrodd Jajowrodd Jajowrodd Lo uunNesn
1991 ON 141 ON LI41 ON 1991 ON adAipTim Xdd OINTAINTTZYINM
uonemy uonema uoneIn uonempy
Jojowoiq Jajowrodd Jajowrodd Jajowrodd 67 ¢ LWnN2sn
1¥dL ON 1¥dL ON 1¥dL ON 1491 ON ad£iprim Xdd OINTAIN9TZHIAM
uonemy uonema uoneIn uonemy
Jojowoiq Jajowrodd Jajowrodd Jajowrodd copuINNRsSN
1991 ON 141 ON LI41 ON 1991 ON adAipTim Xdd ONEAINSSTHINM
uonemy uonema uoneIn uonemy
Jojowoiq Jajowrodd Jajowrodd Jajowrodd gegunNesn
1491 ON 141 ON LJ4L ON 1491 ON ad£iprim Xdd ONFAINSLTFINM
uonemy uonema uoneIn uonemy
Jojowoiq Jajowrodd Jajowrodd Jajowrodd /L TUNN2SN
1991 ON 141 ON LI41 ON 1991 ON adAipTim Xdd OINTAINELTFINM
uonemy uonema uoneIn uonemy
Jojowoiq Jajowrodd Jajowrodd Jajowrodd CozouINN2sNo
1991 ON 141 ON LI41 ON 1991 ON adAipTim Xdd INTIINTTLS0VIAM

e

[1eD uoneyny uonejnjy uonen uoneny apo) joid
JId)010IJ REITNIICIAG | REITNIICIAG | JI)0TH0IJ -y adA],

LYHAL Puodds | LYAL puodsns LIAL LIAL SVIN | SVIM | Avid | 2d4y-qns | opdureg asldureg

XAd AIRU-JUUIEAN S JBISIA UT suoneinw sajowold AL °€ dqeL




PCT/US2017/034706

WO 2017/205756

53

V<D JueIny
06Ce6C1-¢UD d009A | -1odsioH coLTmnNDsn
SNOLRIPR( LYHL dvdd dvdd Xdd O ITJINSE6ENM
V<D Juen LNOdY
06Ce6C1-¢UD d009A | -1odsioH 99GQUNNISNOINX
snorRRPRJ LIdL dvdd dvdd Xdd Td9dIN6TEEINM
V<D JuRINA
06Ce6C1-¢UD d009A | -1odsioH PogcmunNosn
SNOLRIPR(] LYHL dvdd dvdd Xdd OINSAINO6TOEINM
uoTIRINA uoneInN uoneIny uonRINN JuRINA
I2)0WoI] I9)0WOoI] I9)0WOoI] I9)0WOoI] qJ009A | -10dsiog 6ZSGUNNISNONE
LddL ON LYH.L ON Ldd.L ON LddL ON dvdd dvdd Xdd JINXTdT06EINM
uoTIRINA uoneIny uoneIny uoneINN JuRINN
I2)0WOoI] I9)0WOoI] I9)0WOoI] I9)0WOoI] qJ009A | -10dsiog LNDOTA098WNN
LYHL ON LYHL ON LYHL ON LIHL ON dvdd dvdd Xdd OSNONTJINTLTIND
uoTIRINA uoneInN uoneIny uonRINN
I2)0WoI] I9)0WOoI] I9)0WOoI] I9)0WOoI] ObOTWINNSSN
LddL ON LYH.L ON Ldd.L ON LddL ON adAiprim Xdd OWITdINTFEPINM
uoTIRINA uoneInN uoneIny uonRINN
I2)0WoI] I9)0WOoI] I9)0WOoI] I9)0WOoI] LS LOWNN@sN
LIHL ON LYHL ON LId.L ON LIHL ON ad£iprim Xdd OINTJINECTEVINM
uoTIRINA uoneInN uoneIny uonRINN
I2)0WoI] I9)0WOoI] I9)0WOoI] I9)0WOoI] 19TQWNNSSN
LddL ON LYH.L ON Ldd.L ON LddL ON adAipTim Xdd OINTJIN60EYINM
uoTIRINA uoneInN uoneIny uonRINN $S96
I2)0WoI] I9)0WOoI] I9)0WOoI] I9)0WOoI] WNNSSNO TJINT
LddL ON LYH.L ON Ldd.L ON LddL ON adAipTim Xdd “LOEYINM
e)
[1e) uoneiny uonenpy uonenpy uoneny apo) joid
JId)010IJ REITNIICIAG | REITNIICIAG | JI)0TH0IJ -y adA],
LYHAL Puodds | LYAL puodsns LIAL LIAL SVIN | SVIM | Avad | adLy-qns | ojdueg asldureg

XAd AIRU-JUUIEAN S JBISIA UT suoneinw sajowold AL °€ dqeL




PCT/US2017/034706

WO 2017/205756

54

V<D JuRIA
8TTSO6TISIUD H009A | -lodsiog 6LLYTNNOST
snorolePq IJdL Avdd AvViIg XAd OINTAINT ITHINM
V<D JuRIA
TrTS6TIISIHD H009A | -lodsiog SpggunNosn
SNA T9AL AvViIg AvViIg XAd OINTAINSSOYINM
Qoﬁ.ﬁsz Qoﬁ.ﬁsz Qoﬁ.ﬁsz Qoﬁ.ﬁsz
Jojowoiq Jajowrodd Jajowrodd Jajowrodd JueInjn m 1 N@EﬁZOms
TYAL ON LY4.L ON LY.L ON TYAL ON -TAN Xad OINTAINTSOYINM
Qoﬁ.ﬁsz Qoﬁ.ﬁsz Qoﬁ.ﬁsz Qoﬁ.ﬁsz Hommaom
Jojowoiq Jojowodd Jajowrodd Jajowrodd m \N 1 AVdd JueInjn OO T LWnNosn
TYAL ON LY4.L ON LY.L ON LY.L ON SVIN -UON -TAN Xad OINEAINLLOYINM
Qoﬁ.ﬁsz Qoﬁ.ﬁsz Qoﬁ.ﬁsz Qoﬁ.ﬁsz JueInjn
Jojowoiq Jajowrodd Jajowrodd Jajowrodd m—OO@ A -Hommaom O hmwgszOms
LYAL ON LYAL ON LYAL ON L9441 ON AvViIg AvViIg XAd OINTAINLOOYINM
V<D JuRIA
8TTSO6TISIUD H009A | -lodsiog ¢gTSmunNDsn
snotelePq I9dL Avdd Avid Xad OINTAINE66EINM
V<D JuRIA
8TTSO6TIISIYD | 19 uopoD -jodsjog ToSywnNosn
snorolePq IJdL SVIN SVy XAd OINTAINTOE6ENM
<AU JueInjn
0STS6TTSID H009A | -lodsiog
SNOLIdRPJ T¥4L Avid Avid Xad TANT86EINM
Qoﬁ.ﬁsz Qoﬁ.ﬁsz Qoﬁ.ﬁsz Qoﬁ.ﬁsz Hommaom JueInjn
Jojowoiq Jajowrodd Jajowrodd Jajowrodd 1 @ AVdd -Hommaom wm 1 masznwms
TYAL ON LY4.L ON LY.L ON TYAL ON uopo) -UON Svy Xad OINTAINFIGEINM
eD
[1e) uoneny uonenp uoneny uonenp apo) jord
JId)010IJ REITNIICIAG | REITNIICIAG | JI)0TH0IJ -y adA],
LYAL puodds | LYHAL Puoxs LIAL LIAL SVIN | SV | Avid | 2d&y-qons | opdweg sdureg

XAd AIRU-JUUIEAN S JBISIA UT suoneinw sajowold AL °€ dqeL




PCT/US2017/034706

WO 2017/205756

55

V<D JueInjy
8CCSOCISIYD d009A -jodsjog LE66WUNNOST
STNOLIvIv[R( JLIAL AVdd AVdd Xdd OINTAINTTEPINM
V<D JueInjy
8CCSOCISIYD 19 UopoD) -jodsjog Ze8FUNNosN
STNOLIvIv[R( JLIAL SV3IN Svd Xdd OINTAINELTYINM
V<D V<D JueInjy
COCSO6CI¢IY2 0sce6ClsYD 19 UopoD) -jodsjog [SZRWUNNosN
SNA LIdL SNOLINAJ LIdL SYIN Svd Xdd OINTAINCTLIYINM
uoTIRINA uoneInN uoneIny uonRINN
IS)0WOL] Ioj0moI] I90WoI] I90WoI] Q/CQUINN[ASN
LIHL ON LYH.L ON LIAL ON LIdL ON adAiprim Xdd OINTAINLITYIAM
V<D V<D JueInjy 1235
COCSO6CICIY2 0sce6ClsYD 19 UopoD) -jodsjog WNNPSNOIN TdINT
SNA LIdL SNOLINA[A(] LIdL SYIN Svd Xdd -COTYINM
V<D V<D JueInjy [43%]
COCSO6CI¢IY2 0sce6ClsYD 19 UopoD) -jodsjog WNNPSNON TdIN T
SNA LIdL SNOLINA[A(] LIdL SYIN Svd Xdd -COTYINM
V<D JuRINA
0sce6ClsYD SM009A | -lodsiog L8OZWNNLsN
STNOLIvIv[R( JLIAL AVdd AVdd Xdd OINTAINLYZYINM
V<D JueInjy
0sce6ClsYD SM009A | -lodsiog Z80guwmpNesn
SNOLIvIvR( LIAL AVdd AVdd Xdd OINTIIN6ETYINM
V<D V<D jodsioH JuRINA
0ccseclsyD 8CCSOCISIYD AVdd -jodsjog gegLuunNesn
SNA LYA.L SNOLIvIvR( LIAL 220 AVdd Xdd OINTAINSTIYIAM
e
[1e) uoneinpy uoneInjA uoneny uoneInjA apo) jord
JId)010IJ REITNIICIAG | REITNIICIAG | JI)0TH0IJ -y adA],
LIAL Puodds | LYAL Puods LIAL LIAL SVIN | SVIM | Avid | 2d4y-qns | opdureg asldureg

XAd AIRU-JUUIEAN S JBISIA UT suoneinw sajowold AL °€ dqeL




PCT/US2017/034706

WO 2017/205756

56

V<D
0STS6TTSID LI A 80OQWMNS
snotelePq I9dL -TAN Xad OINTAINFTEFINM
eD
[1e) uoneny uonenp uoneny uonenp apo) jord
JId)010IJ REITNIICIAG | REITNIICIAG | JI)0TH0IJ -y adA],
LYAL puodds | LYHAL Puoxs LIAL LIAL SVIN | SV | Avid | 2d&y-qons | opdweg sdureg

XAd AIRU-JUUIEAN S JBISIA UT suoneinw sajowold AL °€ dqeL




PCT/US2017/034706

WO 2017/205756

57

ANS sn T SNOLRRPJ SHOPWNNSSNONSAIN T

1y | owAuoudsuou | XHYJ APy MITPA A V921D 0 T TUOX0L8YT0 NNTX T -CO6SINM
ANS sn [ SHOPWNNSSNONSAIN T

1y | owkuoudsuou | ZIVIN SNA H199'd:'VZ8 1D 2 7u0X3:¢6 /700 NN [ICAVIN -CO6SINM
ANS sn [ SHOPWNNSSNONSAIN T

10y | owAuouAsuou | ZdVIN | snouaepq d9sO'd:DL9TV 27uOX3:¢C 700 NN TITAVIN -CO6SINM
ANS sn T SHOPWNNSSNONSAIN T

1y | owkuoudsuou | ggyd SNA AS6£dd:D6]T 1D 20 TUOXI: 81100 NN IId -CO6SINM
ANS sn SHOPWNNSSNONSAIN T

19y | owAuouksuou | VYL | SnoudepQq HO09A ' VE6LTL O STUOXCEEHO0 NN AVIE -CO6SINM

ANS

0y Jojowold LYl | snousispq V<D 0STS6TT:SIUYD LY.L LYY INX T TO6STAM
ANS sn v

1wy | owkuouksuou | DI SNA d06LS'd:D89¢TL 2:9TU0X:817900 NN:VOEIId LIPINX T TO6SAM
>Zw sn msoﬁoﬁﬁoﬂ

1y | owAuouksuou | I APy A1$D divze 1D 0:7u0xa:772000 INN-LIT LIPINX T TO6SAM
>Zw sn msoﬁoﬁﬁoﬂ

1Y | owAuouksuou | ¢ APy T61€Sd: 19660 2:8U0X6T 1400 WNEL T LIPINX T TO6SAM
uonoep Ve [9PEL

107 yigsowrely | NMAD | snousiepq T99°di[PPETIT LOTD:TUOXILLO000 NN VINIAD LIPINX T TO6SAM
ANS sn

19y | owAuouksuou | VYL | SnouRpEQq HOO9A d:VE6LTL O STUOXCECHO0 NN AV I LIPINX T TO6SAM
ANS sn v 6csoun

1wy | owkuouksuou | DI SNA d06LS'd:D89ETL 2:9TU0X3:812900 NN:VIEIId | NOSNOWEIWNX TdTO6SINM
>Zw sn msoﬁoﬁﬁoﬂ OchﬁHs

oy | owAuouAsuou | I APy A1$D divze 1D 0:7u0Xa:772000 NN-LI NSO EINX TdTO6SINM
>Zw sn msoﬁoﬁﬁoﬂ OchﬁHs

1Y | owAuouksuou | ¢ APy T61€Sd: 19660 2:8U0X6TTH00 WNEL T NSO EINX TdTO6SINM
uondep Ve [9PEL 6zsyun

107 yigsowrely | NMAD | snousiepq T99°d[OPETITT L6T:TUOXILLO000 NNIVINIAD | NOSNOWEIINX TdTO6EINM
ANS sn 6csoun

19y | owAuouksuou | VYL | SnouRpEQq HO09A I VEELTL O STUOXAECEEHO0 NNAVILD | NOSNOWEIINX TdTO6SINM

847 | odL], juelep | oudn) meD SIUIUILO)) JuBLIBA ardwreg

Xd pueIsIsoI-juawlea s Jeisip ur suoneinwt ojowoid [ YA.L b dqel,




PCT/US2017/034706

WO 2017/205756

58

ANS sn 9LEHUMNOSNOINGIIN T
1y | owfuoudsuou | ¢ITd SNA M0r7a V8T LD 2:9U0Xa6TTH#00 AN:ELTA -CO6SINM
ANS sn L 9LEHUMNOSNOINGIIN T
1Py | owuoudsuou | MXE SNA 861D d:VE6SD 0 HUOXIZEYEC) NN LM XEA “C06EAM
ANS sn v SNOLIN[A(] 9L SOUNNDSNONGIINT
1Py | owkuoudsuou | ggid AT AP1D'd:VOPSTD € TUOXICETC00 AN PHIId “C06EAM
ANS sn 5 SNOTIAR(Q 9L SOUNNDSNONGIINT
1Py | owkuoudsuou | ggid AT HZSyD d:vege T 217 TU0X9:786 100 AN €A “C06EAM
ANS sn SNOTIAR(Q 9L SOUNNDSNONGIINT
1Py | owduoudsuou | DDA AT N626S'd:V98L7D2:8TUOXCTZE00 AN DA “C06EAM
ANS sn q¢ SNOLIANRPR 9LCOUNNOSNOINGIINT
1Py | owkuoudsuou | NAD AT as1 1D d:vgeen 2:7uoxa:9¢6v00 NNGINIAD “C06EAM
ANS sn 9LEHUMNOSNOINGIIN T
194 | owAuouksuou | Jyyd | snoLLpg HO09A d:VE6LTLI:STUOXCCCHO) NN AVII ~CO6ENM
ANS sn SNOTIAIR(Q 9L SOUNNDSNONGIINT
1Py | owAuouAsuou | LV AT A8987Td:1.2098D0:65U0X: 10000 WN!INLY “C06EAM
ANS sn 9LEHUMNOSNOINGIIN T
1Py | owAuoudsuou | ALV SNA aceLo'd:vge17D 2 1U0X: TC0000 WNIINLY “C06EAM
ANS sn SNOTIANAR(Q 9L SOUNNDSNONGIINT
1Py | owAuouAsuou | WLV AT SYTrd d:LOLTTD 2:0TUOX9: TS0000 AN'ALY “C06EAM
ANS sn v 9LEHUMNOSNOINGIIN T
1y | owAuoudsuou | TIIV SNA STOEd d:LyLT1D 2:ZUOX:CT0900 ANV IATAV “C06EAM
ANS sn 9LEHUMNOSNOINGIIN T
1Py | owAuouAsuou | DIV SNA N¥6LA d:VOSETD iy TUOX: TTSLTTTO0 AN DAV “C06EAM
ANS sn SNOTIANAR(Q SrOyWUNNLSNONCIINT
1Y | owAUOUASUOU | CAVA AT 169Ld d:Ly6TTD 2:CTUOX:ETTY00 ANIEAVA “C06EAM
ANS sn d d SHOYWNNISNOINCAIN |
Py | owkuoudsuou | VAL SNA 7CLS 1169120 0:8TUOX08CHYTT00 ANV IILL “C06EAM
ANS SHOYWNNISNOINCAIN |
19U J0wmord LIAL SNA V<D Tyee6c] D LIdL “C06EAM
ANS sn T SHOYWNNISNOINCAIN |
1Y | owAuoudsuou | XA SNA VEOTTd d:DLLEEDD:6TUOXI0L8HT0 AN TXH A “C06EAM
847 | odL], juelep | oudn) meD SIUIUILO)) JuBLIBA ardwreg

Xd pueIsIsoI-juawlea s Jeisip ur suoneinwt ojowoid [ YA.L b dqel,




PCT/US2017/034706

WO 2017/205756

59

ANS sn SNOTIANAR(Q 9L SOUNNDSNONGIINT
1Y | owAuouAsuou | ¢AVA AT NZZEA d: V96D 2:0TUOX:ETT900 AN EAVA “C06EAM
e ANS 9LEHUMNOSNOINGIIN T
woy I90WoI] LYAL | snouoepQq V<D §CCC6CT-SUD LYAL “C06EINM
ANS sn i 9LEHUMNOSNOINGIIN T
Wy | owkuoudsuou | DOV SNA A16vS d:1ZLy1D0:6u0X2:£87900 AN TOOV.L “C06EAM
ANS sn SNOTIAR(Q 9L SOUNNDSNONGIINT
1Py | owfuoudsuou | QS AT S095d d:1.8L9TD2:QTUOX:T£9600 TAN:OINS “C06EAM
ANS sn T SNOLIN[A(] 9L SOUNNDSNONGIINT
1Py | owduoudsuou | XA AT 1691d"d: 190D 0:5U0X0:0L8HT0 AN'TXHUd “C06EAM
ANS sn 1H SNOLINRP a 9LCOUNNOSNOINGIINT
Wy | owkuoudsuou | DION AT 96110 d:VL86£D0:7zU0XLT9LT0 AN THOLON “C06EAM
ANS sn 1H SNOLINRP a 9LCOUNNOSNOINGIINT
Wy | owkuoudsuou | DION AT 9£6D°d:'v L0878 TUOX:LT9LTO AN THOLON “C06ENM
ANS sn 1H SNOLIANRPR 9LCOUNNOSNOINGIINT
1Py | owkuoudsuou | HION AT S9€6d d:19091D2:0TUOX2:LT9LTO AN THOLON “C06EAM
ANS sn 9LEHUMNOSNOINGIIN T
1y | owAuoudsuou | JLJN SNA A£8TV d:1.878072:9U0%3:66 1861 AN'ALIN “C06EAM
ANS sn v SNOLIN[A(] 9L SOUNNDSNONGIINT
1y | owkuoudsuou | WAW AT SL6d'd 16870 9:6U0Xa:£6£700 NN VINAIN “C06EAM
ANS sn [ 9LCOUNNOSNOINGIINT
19y | owAuouAsuou | ZJVIN | sSnouLRpq d9sO D191V 0:7uox0:66/ 700 AN IMTdVIN -CO6ENM
uonaap S 9L SOUNNDSNONGIINT
=y Jiysouredy ddX | SnoLRRRg JS8LI dPPYEET €CET9TUOXD:£CTTO0 ANIAA ~C06ENM
ANS sn SNOTIANAR(Q 9L SOUNNDSNONGIINT
1Py | owAuouAsuou | JT AT A6YLH AV HrTTD DG TUOX1E6TZT00 AN-IAT “C06EAM
ANS sn SNOTIANAR(Q 9L SOUNNDSNONGIINT
1y | owAuoudsuou | THAI AT ATSV A 1TC 1D 0:4U0X9:968600 AN THAI “C06EAM
ANS sn 9LEHUMNOSNOINGIIN T
1Py | owAuouAsuou | ¢IAID SNA Arr8d diVTE6TL9:6U0Xa:0r8000 AN EINID “C06EAM
ANS sn i SNOLIN[A(] 9L SOUNNDSNONGIINT
1Y | owkuoudsuou | TYND AT NEYZA d:VLTLD0:6U0%2:£90700 AN TTVND “C06EAM
847 | odL], juelep | oudn) meD SIUIUILO)) JuBLIBA ardwreg

Xd pueIsIsoI-juawlea s Jeisip ur suoneinwt ojowoid [ YA.L b dqel,




PCT/US2017/034706

WO 2017/205756

60

>Zw sn msoﬁoﬁﬁoﬂ

vy | owkuouksuou | YOI APy M6v LA AV SHTTO0:$TUOXd:€6TT00 NN I STAXTA9INT-S06EINM
>Zw sn msoﬁoﬁﬁoﬂ

19y | owkuouksuou | THAI APy ATSYV A 1ZSTD0:#U0X:968600 NN: THAI STAXTA9INT-S06EINM
ANS sn

19y | owAuouksuou | CIAYD SNA APP8I AV T ST 0:SUOXa:0+8000 AN SINID STAXTA9INT-S06EINM
ANS sn L

19y | owkuouksuou | MXE] SNA AS6TD AV EESH IHUOXTEYCEH NN LMX T STAXTA9INT-S06EINM
>Zw sn ._u msoﬁoﬁﬁoﬂ

19y | owkuouksuou | YA APy AP VOPSTD ¢ TUOXICETS00 NN P Idd STAXTA9INT-S06EINM
>Zw sn m msoﬁoﬁﬁoﬂ

19y | owkuouksuou | YA APy AZSYD IV EEETD 27 TUOX:Z86 100 NN €I STAXTA9INT-S06EINM
ANS sn T

1Y | owkuouksuou | ggYq SNA H0SST A L8F9 T 2 TUOXIRHH 100 NN -ZIIId STAXTA9INT-S06EINM
>Zw sn msoﬁoﬁﬁoﬂ

19y | owfuouksuou | DO APy N626S d:V98.7D2:8TUOXICTZSO0 AN:DDA STAXTA9INT-S06EINM
>Zw sn mN msoﬁoﬁﬁoﬂ

woy | owAuouksuou | NID APy ACTTD dVEEEH DTUOXR:9¢6+00 NN NI STAXTA9INT-S06EINM
ANS sn

19y | owAuoudsuou | VI | SnOLRPJ HAO09A I VE6LTL 2:STUOXCCCHO) NN AV I STAXTA9INT-S06EINM
ANS sn

vy | owduouksuou | 14vg SNA O80Ld d:VETTTD0:LTUOX969H00 NN 1AV L STAXTA9INT-S06EINM
>Zw sn msoﬁoﬁﬁoﬂ

19y | owduouksuou | NIV APy 48987 Td: 12098 2:65U0X3: 160000 WNNLLY STAXTA9INT-S06EINM
ANS sn

19y | owduouksuou | WLV SNA ALY AVEETTO P TUOXS: TS0000” WNIALLY STAXTA9INT-S06EINM
ANS sn

19y | owduouksuou | WLV SNA SHerd d:10LTTD 2:0TUOX: TS0000” WNNLV STAXTA9INT-S06EINM
ANS sn v

19y | owkuouksuou | TAIYV SNA STOEd d LyLTTD 2:2uoxa:6 10900 NNV IATIV STAXTA9INT-S06EINM
ANS sn

vy | owduouksuou | DIV SNA NP6LA dVOSETO P TUOXTTSLZITO0 WN:DAY | STAXTI9dINT-S06SINM

847 | odL], juelep | oudn) meD SIUIUILO)) JuBLIBA ardwreg

Xd pueIsIsoI-juawlea s Jeisip ur suoneinwt ojowoid [ YA.L b dqel,




PCT/US2017/034706

WO 2017/205756

61

ANS sn Y THCWNNSSNONEJIN T
woy | owAuouAsuou | JVIYY | SNOLIVPJ HO09A VE6LTL 2 STUOXCECHO0 NN AV -LO6SIAM
>Zw sn msoﬁoﬁﬁoﬂ
1Y | owAuouksuou | CAVA APy NZZEA dVH96D 2:0TUOXETT900 NN'EAVA STAXTA9INT-S06EINM
ANS
woy I3)0WoI] I1ddL | snouaepg V<D §7TS6TT:SMD LIAL STAXTA9INT-S06EINM
ANS sn I
1Y | owkuouksuou | DIV, SNA A16¥S A LZLETD 2:U0X: 87900 INN:TDIV.L STAXTA9INT-S06EINM
>Zw sn msoﬁoﬁﬁoﬂ
1Y | owAuouksuou | QNS APy S09Sd d: 18L9TD 2:0TUOX:TE9S00 NN:OINS STAXTA9INT-S06EINM
>Zw sn N msoﬁoﬁﬁoﬂ
19y | owkuouksuou | XY APy T691d d:190$D 2:SUOX:(L8H 70 NNTXAAd STAXTA9INT-S06EINM
>Zw sn :A msoﬁoﬁﬁoﬂ Q
1Y | owkuouksuou | HION APy 9611 d:VL8GED 2 TTUOXILTYLTO NN THOLON | STAXTI9dINT-S06SINM
>Zw sn :A msoﬁoﬁﬁoﬂ Q
1Y | owkuouksuou | HION APy 9¢6D'd:V 087D 2 QTUOXILT9LTO WNTHOION |  STAXTA9IINT-S06ENM
>Zw sn :A msoﬁoﬁﬁoﬂ
1Y | owkuouksuou | HION APy S9ESA d: 19091 2:0TUOXLT9LTO NN THOLON | STAXTI9dNT-S06SAM
Qoﬁoﬁov
1Y rysouwresy [AN | snouepQq SJ9T9T A LIPPLLY T :LTUOX:Z6HTHOTO0 INNCTAN | STAXTI9AINT-S06SINM
ANS sn
1wy | owAuoudsuou | JLIN SNA AESTV A 1858 0:9U0Xa:66T86T NN:ALIN STAXTA9INT-S06EINM
>Zw sn ._u msoﬁoﬁﬁoﬂ
19y | owkuouksuou | NN APy SL6d d: 1687 2:SUOXC6ET00 NN PINAIN STAXTA9INT-S06EINM
>Zw sn WM msoﬁoﬁﬁoﬂ m—
woy | owAuouksuou | ¢JVIN APy 06LD d:VE9€TD DL TUOXET6S00 NNSAEAVIN | STAXTI9IINT-SO06EAM
ANS sn [
1Y | owkuouksuou | IV | SNOLRRPJ d9SO d:DL9TV 2:ZuoXa:66 700 NN TIZIVIN STAXTA9INT-S06EINM
D SNOLIRIA[( ords ¢/ TAd
19y Juprds TdVIN APy ‘V<OT-LISD:CUOXICS/ 700 INND TICAVIN STAXTA9INT-S06EINM
uondep [OPS8L
1Y rysouwresy Aq | snouepQ T68L I PPLSETECETYTUOXAIECTZO0 NNIAN | STAXTI9dINT-S06SINM
847 | odL], juelep | oudn) meD SIUIUILO)) JuBLIBA ardwreg

Xd pueIsIsoI-juawlea s Jeisip ur suoneinwt ojowoid [ YA.L b dqel,




PCT/US2017/034706

WO 2017/205756

62

uonsep L SNOLIRIA( [°PLI LODdHdeeyomun

PY | Yigsaueuou | MXdd A1y 17 L1TdPPISE 67€0:7u0Xa:7e9¢ €0 AN LMX I | NOSNOINX TdrdINSO6EINM
ANS sn X LNOFYecromun

1y | owuouAsuou | ¢XAA SAOA dS9sO d:DT691V 2:6TUOX:96E TN AN:XEXAA | NOSNOX TdrdINSOGSINM
ANS sn g LNOFYecromun

19y | owAuouAsuou | NNID | snousoppq ASPS d: Ly E 1D 2:¢u0Xa 06100 AN TANNLD NOSNONX TdrdINSO6EINM
ANS sn ;| LNOFYecromun

194 | owAuouksuou | Jyyd | snoLLpg 009A 4V V6LILD 2CTUOXOCCEHO0 NNAVIE | NOSNONX TdrdINSO6EINM
ANS sn v SNOIRRPJ 0 LNDFICEroun

1y | owkuoudsuou | [ARIV A1y LSTTA d:VOLLYD D:0TUOXA:GTO900 ANV IATIY | NOSNOWX TdrdINSO6EINM
ANS sn LNOFIL9C

10y | owAuouksuou | ¢AVA SAOA Q6LS d:v9ELT1DD:6T1U0X:E 11900 NNIEAVA [UIMNISNOINEJINSO6EN M

ANS LNOAIE9S

=i} Igjowold LYAL | snoueeeQq V<D 0STS6TT:SD LIdL TWNNISNONECJINSO6ENM
ANS sn YvO S6 LNOAIE9S

1Py | owAuouksuou | YVINS SOA 6¢d d:1.66809:9u0%0:6588C 1 100 ANYVIAVINS | TWNNISNONEIINSO6EINM
ANS sn LNOFIL9C

194 | owAuouksuou | THCI | snoLRvPRJ OTETY A Ly6£ D 2:4Uu0X0:968600 AN THAL TWNNISNONCINS06EINM
ANS sn LNOFIL9C

1wy | owAuouAsuou | CIAID SNA A427S ' d:16909:7U0Xa:0¢8000 NN SINID TUMNSSNOINEJINSO6 SN M
uonoep L SNOLIAPR( [°PL1 LODHIL9¢

Y | YIysoweuou | MX A1y 1 L1TdPPISE 67€0:uoXa:ze9¢ 0 ANLMXEA | TWNNOSNONEIINS06EINM
ANS sn g LNOFIL9C

19y | owAuouAsuou | NNID | snousoppq ASPS d: Ly E 1D 2:€u0Xa 06100 AN TANNLD TWNNISNONCINS06EINM
ANS sn p:| LNOFIL9C

194 | owAuouksuou | Jyyd | snoLLpg 009A 4 VV6LILD ACTUOXOCCEHO0 NNAVIE | [WNNISNONEIINSO6SINM
ANS Sn v SNOTISNP( O LODHIL9¢

Py | owAuouksuou | ALYV | AP LSTTE d1VOLLIDD:0TUOXR:CTO900 NNV ATV | TWNISNONEJINGO6EINM
ANS sn d SNOLINRPJ ST YL WNNSSNOINEJINT

1y | owkuouksuou | VIYL A1y 6C1d d:L1L8€D0:LTU0XR:08SHHC 100 ANV L ~LOGEINM
ANS sn v SNOLIN[A(] a Y1y CWUNNISNONEJINT

Py | owkuousuou | INIID | APr] 6L19 d:y9¢EH2:guox:LObHET 100 NN VINIID -LOGSINM

847 | odL], juelep | oudn) meD SIUIUILO)) JuBLIBA ardwreg

Xd pueIsIsoI-juawlea s Jeisip ur suoneinwt ojowoid [ YA.L b dqel,




PCT/US2017/034706

WO 2017/205756

63

ANS sn vec

19y | owduoudsuou | Jvg | snomaepq H009A d:V66LTLO:CTUOXAEEEHO0 ANAVIE | QWNNISNONZIINGT6ENM

ANS

P4 JTojowiotq LIHL | SnotRRpq V<D 06CC6CT-UD 1HH.L LAWZTXTd606EINM
ANS sn YvO d0¢91

1Py | owkuousuou | YVINS SNA S'd:16S87D 01 7EUOXA6788TT 100 NN YV OIIAVINS LAWZTXTd606EINM
ANS sn

1y | owduoudsuou | TSOY SNA Tr81d LTSS 2:9U0X: 416700 AN:1SOY LAWZTXTd606EINM
ANS sn

1y | owduoudsuou | TSOY SNA S6L91d d:LEE0SD 2:0EU0X: 46700 AN:TSOY LAWZTXTd606EINM
ANS sn

19y | owduoudsuou | Jvg | snoualepq H009A d:V66LTLO:STUOXIEEEHO0 AN AV L LAWTXTd606EINM
ANS sn YvO d0¢91 0.8

1Py | owkuousuou | YVINS SNA S'd: 16887001 7EUOXAGr88TTT00 NNV IIAVIAS | QUINNASNONGIINGOCEINM
ANS sn 0.8

1y | owkuoudsuou | TSOY SNA Tr8Td d: L1 2:9U0Xa: 416700 INN:T1SOY QUINN=SNONGIING6O6 EINM
ANS sn 0.8

1y | owkuoudsuou | TSOY SNA S6L91d d:LEE0SD 2:0EU0X: 416700 AN:TSOT | WUNNISNONIIINGO6EINM
ANS sn 0.8

19y | owduoudsuou | JvIg | snoualepq H009A d:V66LTLO:STUOXACEEHO0 ANAVIE | QUNNISNONGIIN606EINM
ANS sn LODdHdeeyomun

1Y | owAuOUASUOU | ¢AVA SNA O6LSA'dVYELTD :6TUOXETTIN0 TANIEAVA | NOSNOIWX TdrdINSOGEINM

ANS LODdHdeeyomun

! Tojomiotq LAHL | Snoteppq V<D 0sCC6CT- S0 Jdd.L NSNONX TdydINSO6EINM
ANS sn YvO S6 LODdHdeeyomun

1Y | owAuoudsuou | YVINS SNA 62d d:1.66800:9U0%3:6¢88ZTT00 NN YVIIAVINS | NOSNOWX TdrdINS06EINM
ANS sn LODdHdeeyomun

19y | owduoudsuou | THAI | SnoualeRd OTETA d:1Lp6£D 2:4U0X2:968500 NN:THAI NSNONX TdydINSO6EINM
ANS sn LODdHdeeyomun

1Py | owAuouAsuou | ¢IAID SNA A427S ' d:16909:7U0Xa:0¢8000 NN SINID NSNONX TdydINSO6EINM

847 | odL], juelep | oudn) meD SIUIUILO)) JuBLIBA ardwreg

Xd pueIsIsoI-juawlea s Jeisip ur suoneinwt ojowoid [ YA.L b dqel,




PCT/US2017/034706

WO 2017/205756

64

ANS sn cogp|un
19y | owAuouAsuou | Jyydg | snoueepq HO09A d:VE6LIL A STUOXAECCHO) NNAVEL | NOSNOWPIINX Td9T6EINM
ANS ogLw
14 I910WO01] LYdL | snouawpg V<D 0$7S621:¢UD LYdL NNPSNON SAEJINGTEEINM
ANS ogLw
19y I9)0WOoI] 194l SNA V<D S0T€6C1:SIU0 LY.L NNPSNONSAEJINGT6EINM
e ANS sn a PogLW
woy | owAuouAsuou | YdLd SNA INT6ZTH ' d: 16860 2:¢€U0X2:6¢8700 AN:AIdLd | NNOSNONSAEIINGTOEINM
e SNOLIAR PogLW
woy guoryds NH.Ld Ao¥ry V<DI+6L O TUOXHTE000 NNNAL NNPSNONSAEJINGT6EINM
e ANS sn PogLW
woy | owAuouksuou | ¢ITd SNA 2018 d: LS0ED 2:uox0:6 1 [#00 NN €L T NNOSNON SAEJINGT6EINM
uoTRINN
ANS sn Anpqndoosng y98.LWM
19y | owduoudsuou | $3D | snomeRg ouluLRn YT d:LOLD 2:Zu0X2:¢ L0000 AN TIAD NNPSNONSAEJINGTOHEINM
ANS st ogLw
194 | owAuouksuou | Jyyd | snoLLpg HO09A d:VE6LIL I STUOXAECCCHO) NNAVII NNASNONSAEJINGTEEINM
ANS vec
Y I910WOo1] L¥AL | snouapQq V<D 0STS6Z1:61D LIAL QUINNDSNOINZIINGT6ENM
ANS vec
1Y J0woid LYdL SOA V<D SOCS6TL SO LYAL QUINNISNOINTIINITOHEINM
ANS sn a 4%
woy | owAuouksuou | YdLd SOA INT6ZTH ' d:16L86D 2:¢EU0XR:6£8700 AN:AIdLd | QUNNASNONTIINGZEEINM
snoLRIRPq oords— 1z x°d veT
woy guoryds NALd Ayry (V<DI+6L7:1U0X9:41€000 INNINALD QUINNSSNOINTIINITOENM
ANS Sn 1454
woy | owAuouksuou | ¢I T4 SNA 7018 d:LE0ED0:€U0Xd:6 T TH#00 AN €L T QUINNSSNOINTIINITOENM
uoneIy
ANS sn Aqndoosng vee
19y | owduoudsuou | 3D | SnouLRRJ ouluIRn YT d: LOLD 2:2u0x2:¢ L0000 AN IAD QUINNSSNOINTIINITOEINM
847 | odL], juelep | oudn) meD SIUIUILO)) JuBLIBA ardwreg

Xd pueIsIsoI-juawlea s Jeisip ur suoneinwt ojowoid [ YA.L b dqel,




PCT/US2017/034706

WO 2017/205756

65

ANS sn SNOLIN[A(] 8ELYUNNDSNO
1y | owAuouksuou | TV A1 L10989°d:06.57DD:STUOXHOEHO0 AN TV N9ALINX TION6T6EIAM
e ANS
woy Iojowold LYdL | snouaapq V<D 08256710 LIl 0TdXTdydINXTdIT6ENM
e ANS
woy Jojowoiq LYdL SAA V<D S0CC6CL S0 LId.L 0TdXTdydINXTdIT6EINM
e ANS s1 a
woy | owkuousuou | YdId SAA INT6C T d: 16860 0:€€U0X0:6£8700 NN'AAdLd | 0TIXTdydINXTdIT6ENM
e SNOTISNP(
woy Zurords NALd A1y V<DI+866 2 TUOXLTLYOETO0 NN'NALd 0TdXTdydINXTdIT6EINM
ANS sn [ SNOTISNP(
1y | owAkuoudsuou | ZJVIN A1 STZ1O'd:DT9en 0:€u0%a:66LZ00 AN TACAVIN. | OTdXTdrdINXTd9T6EINM
e ANS s1
woy | owduouAsuou | €14 SAA AT01S'd:1.60£D0:€U0X6T 1400 AN LT 0TdXTdydINXTdIT6EINM
ANS sn SNOTISNP(
Py | owAuouAsuou | £AD A1 P d:1,0L072:2u0%9:6 L0000 AN PIAD 0TdXTdydINXTdIT6EINM
ANS st
19y | owAuoudsuou | VI | SnOLRPJ H009A d:V66LTLO:CTUOXEEEH00 AN AVIE | 0TdXTdrdINXTd9T6ENM
ANS £90g8wn
1Y I910WO01] 199l | snouelepg V<D 0STS6TT:SIUD TJdL NOSNON#dINX Td9T6EINM
ANS £90g8wn
1Y J0woid LYdL SAA V<D S0CS6C] S LIH.L NOSTONPdINXTdITOEINM
ANS sn a cogp|un
woy | owkuousuou | YdId SAA INZ6TT d: 16860 0:€€U0X0:6£8700 NN'AUdLd | NOSNOWNFINX Td9T6EIAM
SO oonds™z A d €908wn
woy guroryds NH.Ld AT (V<DI+6L0:[U0X:$1 €000 INNONALD NOSTONPdINXTdITOEINM
ANS sn cogp|un
woy | owduousuou | 14 SNA AZ01S'd:LS0ED 2:¢UOX:6 T TH00 AN EL T NOSTONPdINXTdITOEINM
uoneIy
ANS sn Annqndoosng £908wn
19y | owAuoudsuou | D | SnoudeRg QUL vl d:1,0L02:2u0xa:6 L0000 AN #IAD NOSTONPAINXTdITOEINM
847 | odL], juelep | oudn) meD SIUIUILO)) JuBLIBA ardwreg

Xd pueIsIsoI-juawlea s Jeisip ur suoneinwt ojowoid [ YA.L b dqel,




PCT/US2017/034706

WO 2017/205756

66

ANS sn

1wy | owduouksuou | THZH SNA A9PPH A L9EETD O ZTUOX 66100 NN THZA | STAXTASINX Td6T6SINM
Qoﬁoﬁov ﬁ m msoﬁoﬁﬁoﬂ EUO

1Y | ygseweyuou | NNLD APy S 1P dPPEET €21 2:€UOXHO6T00 NN TANNLD | STAXTISANX Td6T6ENM

e ANS sn Ve

woy | owAuouksuou | ND | SNOLARPJ TPIId A LTHED 2:2UoXd: L0000 WNVINAAD | STAXTASINX Td6T6SINM
ANS sn

19y | owAuoudsuou | VI | SnOLRPJ HO09A I VEELTL 2 STUOXCECHO0 NNAVIL | STAXTISANX Td6T6ENM
>Zw sn msoﬁoﬁﬁoﬂ

vy | owduouksuou | Jvydq APy ACPSH A LEZ91D2:€TUOX:CECH00 INNAVIG | STAXTASINX Td6T6SINM
>Zw sn msoﬁoﬁﬁoﬂ

19y | owAuouksuou | YTV APy 1098 d:D6LSTD S TUOXHOCHO0 NN TV STAXTASINX Td6T6SINM
>Zw sn wmm@gszOmso

woy | owAuouksuou | ¢G4l | SnouARRQ DEPTA dDYTHL 2:SUOX9H 000 NNESAL W9dLAINX TIOW6Z6EINM
ANS {ECYUINNISNO

1Y I3)0WoI] I1ddL | snouaepg V<D 0STS6TT:SD 1AL W9dLAINX TIOW6Z6EINM
ANS sn 0 {ECYUINNISNO

1Y | owkuouksuou | TXOS SNA V9 d: D161V 2:2UoXa: 6900 NN0TXOS W9dLAINX TIOW6Z6EINM
ANS sn a {ECYUINNISNO

woy | owAuouksuou | JJI1d SNA ASTOTH d:LELOED D:6TUOXR:6£8700 WN'AMALd | W9ALANX TADIN6T6ENM
>Zw sn wmm@gszOmso

woy | owAuouAsuou | V[ SNA TS9Ed d: 160 T 2:8UOXACTZO00 INN:ESIVI W9dLAINX TIOW6Z6EINM
>Zw sn wmm@gszOmso

vy | owduouksuou | ¢ SNA H66D d: V967D :€U0X:6T TH00 INN:EL T W9dLAINX TIOW6Z6EINM
>Zw sn wmm@gszOmso

1wy | owduouksuou | THZH SNA A9PPH A L9EETD O TTUOX 166100 NN THZA | WOdLANX TADIN6T6ENM
ANS sn Ve {ECYUINNISNO

woy | owAuouksuou | ND | SNOLARPJ TPIId dLTHED 2:2uoxa: L0000 WNVINAAD | WOALANX TADIN6T6ENM
>Zw sn wmm@gszOmso

19y | owAuoudsuou | VI | SnOLRPJ HO09A I VEELTL 2 STUOXACCCHO0 NNAVIT | IW9ALAINX TIOW6Z6SINM
>Zw sn wmm@gszOmso

19y | owAuoudsuou | VI | SnOLRPJ ATPSH A LHT9T1D € TUOX:CECHO0 INNAVIL | IW9ALAINX TIDOW6Z6SINM

847 | odL], juelep | oudn) meD SIUIUILO)) JuBLIBA ardwreg

Xd pueIsIsoI-juawlea s Jeisip ur suoneinwt ojowoid [ YA.L b dqel,




PCT/US2017/034706

WO 2017/205756

67

e ANS sn TSL
woy | owAuouksuou | ¢G4l | snouRpQ HISTY d:VTHSH 2:6uoxa:946000 INN:€SAL TWnNSSNON TAINSE6EINM
>Zw sn msoﬁoﬁﬁoﬂ ré m L
1y | owAuoudsuou | TYAL APy 0699 d: V9007 2:Cu0Xa:¢¢T86T NN LIAL TWnNSSNON TAINSE6EINM
ANS TSL
0y I3)0WoI ] LYl | snousispq V<D 0STS6TT:$IUD LY.L TWnNSSNON TAINSE6EINM
ANS sn YVO | SnomRpg M9TETd SL
1y | owkuoudsuou | YVINS APy "d:iV9L66DD:6TUOXGHR]TTT00 NNYVOIAVINS | TWNNSSNONTJINSE6EIAM
ANS sn SL
1Y | owAuouksuou | AN SNA TE8Yd d: L8PH 1D 214 TUOXD:89Z000 AN TAN TWnNSSNON TAINSE6EINM
e ANS sn ¢ | snoudRpeQq L SL
woy | owAuouksuou | ¢JVIA APy SOCTV AV E60PD 2:0£U0XR:¢T6S00 INNESHEAVIN | TWNNSSNONTAINSE6EINM
>Zw sn msoﬁoﬁﬁoﬂ ré m L
1Y | owAuouksuou | YA APy ATH6D d:VHTTH 2 TTUOXRIECTTO0 INNIAN | TWNSSNOW [JINSS6SAM
ANS sn 19 SL
1y | owkuouAsuou | NN.ILD SNA OESHI d:v8SETD 2 6UOXHO6T00 AN TANNLD | TWANSSNOW[JNSE6SAM
e ANS sn Ve | snousispQ SL
woy | owAuouksuou | N3QD APy O0ETTAVESEL:TUOXILLOO00 NNCVINSIAD | TWNNISNONTJINSE6EIAM
ANS sn TSL
19y | owAuouksuou | VYL | SnouRpEQq HO09A I VE6LTL O STUOXAECEEHO0 NNAVILD | TWNISNONTJINSE6ETAM
e ANS sn
woy | owAuouksuou | ¢G4l | snouRPpQ DEPTA d:DYTHL 2:CUOXI:9%6000 NN:ESAL STAXTASANX Td6TEEINM
ANS
1wy Jojowold IYAL | snousispq V<D 0STS6TT:$UD LY.L STAXTASANX Td6TEEINM
>Zw sn O msoﬁoﬁﬁoﬂ
1wy | owkuouksuou | [XOS APy VH9Q d: D161V 2:ZUOX: [H6900 INN:0TXOS STAXTASANX Td6TEEINM
e ANS sn a
woy | owAuouksuou | YJLd SNA ASTOTH d:LELOED 2:6TUOXR:6¢8700 WNAAALd | STIXTASINX TI6T6ENM
:.ml >Zw sn msoﬁoﬁﬁoﬂ
woy | owAuouksuou | ¢IV[ APy TS9¢d d: LP60 1D 2:§UOXI:CTTO00 ANESIVI STAXTASANX Td6TEEINM
ANS sn
1y | owAuouksuou | ¢ T SNA H665D d:V96TD 2 ¢UoX:6TTH00 NN €L T STAXTASANX Td6TEEINM
847 | odL], juelep | oudn) meD SIUIUILO)) JuBLIBA ardwreg

Xd pueIsIsoI-juawlea s Jeisip ur suoneinwt ojowoid [ YA.L b dqel,




PCT/US2017/034706

WO 2017/205756

68

ANS sn 9H9EWNNPSNONSJINT
19y | owAuouksuou | SYYN | SnouepQq M190 A VTSI 2:CUOXHTSTO0 NSV IN “9C6EINM
ANS sn 9H9EWNNPSNONSJINT
19y | owAuouksuou | VYL | SnouRpEQq HO09A VE6LTL 2 STUOXCECHO0 NN AV “9C6EINM
1N
ANS sn SNOTINRPJ OHIS L6CWUNNISNON TAINT
19y | owduouksuou | NHLJ APy ASOTD dwHTED2:gUOXa 4 €000 INN:NAL “9C6CINM
1N
ANS sn v A OHIS L6CWUNNISNON TAINT
1Y | owkuouksuou | HEH[J | SNOLIRPJ LYOTH A L6ETED 2 TTUOXR 12900 NN VIENId “9C6EINM
1N
ANS sn OHIS L6CWUNNISNON TAINT
19y | owAuouksuou | SYYN | SnouepQq M190 A VTSI 2:CUOXHTSTO0 NSV IN “9C6EINM
1N
ANS sn OHIS L6CWUNNISNON TAINT
19y | owAuouksuou | VYL | SnoudepQq HO09A VE6LTL 2 STUOXCECHO0 NN AV “9C6EINM
0¢
ANS QEWNNISNONHAX TAEIINT
1Y I3)0woI ] IYAL | snousispq V<D 0STS6TT:SIUD 1AL “9C6EINM
0¢
ANS sn SNOTINRPJ QEWNNISNONHAX TAEIINT
woy | owAuouAsuou | NAL APy ASOTD dwHTED2:gUOXa 4 €000 INN:NAL “9C6CINM
0¢
ANS sn v A QEWNNISNONHAX TAEIINT
1Y | owkuouksuou | HEH[J | SNOLIRPJ LYOTH A L6ETED 2 TTUOXR 12900 NN VIENId “9C6EINM
0¢
ANS sn QEWNNISNONHAX TAEIINT
19y | owAuouksuou | SYYN | SnouepQq M190 A VTSI 2:CUOXHTSTO0 NSV IN “9C6EINM
0¢
ANS sn QEWNNISNONHAX TAEIINT
19y | owAuouksuou | VYL | SnouRpEQq HO09A I VEELTL 2 STUOXCECCHO0 NN AVEI “9C6EINM
847 | odL], juelep | oudn) meD SIUIUILO)) JuBLIBA ardwreg

Xd pueIsIsoI-juawlea s Jeisip ur suoneinwt ojowoid [ YA.L b dqel,




PCT/US2017/034706

WO 2017/205756

69

£81¢
ANS sn d SNOLIANRPR d wnNasnoNLdSIINX TdDT
1y | owkuoudsuou | VYL A1 2TLS d:1.6917D 0:8TUOX0:08SHHZ 100 ANV IIL “6L0ENM
£81¢
ANS wnNasnoNLd¢IINX 1dOT
194 I910U1014 LYAL | snoueeeq VV<DD ¢¥CS6CT-THTs6cT$D LYdL -6$6CIAM
£81¢
ANS sn z wnNasnoNLdSIINX TdDT
Wy | owkuoudsuou | XHI SNA VE6TTd d:DLLEED 2:6TU0X:0L8HT0 AN-ZXH A “6LO0ENM
£81¢
ANS sn ré SNOLIN[A(] wnNasnoNLd¢IINX 1dOT
1y | owkuoudsuou | XTYd A1 ATTrA V9T 1D 1 TUOXd:0L8Y 70 AN TXHMd “6L0ENM
£81¢
ANS sn 9| SNOLIANRPR wnNasnoNLdSIINX TdDT
1wy | owkuoudsuou | ZdVIN A1 dey1d°d:097yD 2:¢u0x2:7990£0 NN TITdVIN “6L0ENM
£81¢
ANS sn ™ wnNasnoNLdSIINX TdDT
1Py | owduoudsuou | ZdVIN SNA 19D d:yZ81D2:7u0X0:66, 700 NN TICIVIN “6L0ENM
£81¢
ANS sn ™ wnNasnoNLdSIINX TdDT
19y | owAuouAsuou | ZJVIN | sSnouLRpq d9sO d:D 191V 0:7uox0:66 /700 AN IMTdVIN ~6£6CNM
£81¢
ANS sn z wnNasnoNLdSIINX TdDT
Wy | owAuoudsuou | ggid SNA dsecd d:Dg811D0:0TUOX:8yHH00 AN cdddd “6L0ENM
£81¢
ANS sn wnNasnoNLdSIINX TdDT
194 | owAuouksuou | Jyyd | snoLLpg HO09A d:VE6LTLI:STUOXAECCHO) NN AVI I “6£6CNM
ANS sn SNOTIANAR(Q Y9 CWUNNSNONCIINT
woy | owAuouAsuou | NHIL A1 AS0TO d:vp1£D2:¢u0xa: 4 1¢000 AN NA L “9E6ENM
ANS sn v A 9P9EWNNISNONCIINT
1y | owAuouAsuou | DI | SnoudRPpQq LYOTH d:16€T€D2:T2U0X2:817900 AN VO£ “9E6ENM
847 | odL], juelep | oudn) meD SIUIUILO)) JuBLIBA ardwreg

Xd pueIsIsoI-juawlea s Jeisip ur suoneinwt ojowoid [ YA.L b dqel,




PCT/US2017/034706

WO 2017/205756

70

>Zw sn msoﬁoﬁﬁoa mwwwasz
1Y | owAuouksuou | [TV APy TOEEA d:DSTOTD 2:9U0X: LCTSO0 NN 1DV SNONEJINX TIDTHEEINM
00
ANS sn SNOTINRPJ 6SWNNPSNONYIINX TdOT
1Y | owAUOUASUOU | CAVA APy TS9LA A LH6TTD 2 6TUOXCTT900 INNFEAVA “6£6S M
00
ANS sn d | 6SWNNPSNONYIINX TdOT
19y | owkuouksuou | VYL SNA TCLS A 16917 2 8TUOXRO8SHHTT00 NNV IAL -6£6ENM
00
ANS 6SWNNPSNONYIINX TdOT
1Y Iaj0wo1g 194l SNA V<D ZTHTS6TT:SIUD THAL -6£6ENM
00
ANS sn (4 6SWNNPSNONYIINX TdOT
19y | owkuouksuou | XY SNA VEOTTd diDLLEED 26TUOXOL8HT0 NN:TXTAAd -6£6ENM
00
ANS sn (4 SNOTINRPJ 6SWNNPSNONYIINX TdOT
1y | owAuoudsuou | XHYJ APy MI2PA A VI9ZTD0: 1 TUOXS:0L8HT0 NN X Ad -6£6ENM
00
ANS sn D] 6SWNNPSNONYIINX TdOT
19y | owkuouksuou | ZJVIN SNA AT9D d:yZ]TD2:ZUOXICS/ 700 NN TICAVIN -6£6ENM
00
ANS sn D] 6SWNNPSNONYIINX TdOT
1y | owkuouksuou | ZJVIN | SnouRpQq d9sO'd:DL9TV 2:7uoxa:66/ 700" NN TICAVIN -6£6ENM
00
ANS sn (4 6SWNNPSNONYIINX TdOT
1Y | owkuouksuou | ggYq SNA AS6£TADC]TTDD:QTUOXS:RHHH00 NN CIIdd -6£6ENM
00
ANS sn 6SWNNPSNONYIINX TdOT
19y | owAuouksuou | VYL | SnouRpEQq HO09A I VEELTL 2 STUOXCECCHO0 NN AVEI -6£6ENM
€816
ANS sn SNOTINRPJ wmNasno L dSINX 1dDT
1Y | owAUOUASUOU | CAVA APy TS9LA A LH6TTD 2 6TUOXCTT900 INNFEAVA “6£6S M
847 | odL], juelep | oudn) meD SIUIUILO)) JuBLIBA ardwreg

Xd pueIsIsoI-juawlea s Jeisip ur suoneinwt ojowoid [ YA.L b dqel,




PCT/US2017/034706

WO 2017/205756

71

e ANS sn a St UNNSS
woy | owAuouksuou | YJId SNA NS00TS d:VET0ED 2:87u0Xa:6¢8700 WN'AAdLd | NOWOTIX TITAINOIGEINM
ANS sn St UNNSS
104 | owAuouksuou | SYYN | snouppq M190 IV 81D 21 UOXAHFTSTO0 NN SV AN NONOZAX TdTINO9GEINM
e ANS sn St UNNSS
woy | owAuouksuou | JyYd | snouRpq HO09A A VE6LTL O STUOXAECECEHO0 NN AV | NOWOTIX TITAINOIGEIAM
e ANS
woy Jojowold LYl | snousispq V<D §TTS6TTSIYD LY.L Ay INX TIO096EINM
e ANS sn a
woy | owAuouksuou | YJId SNA N800TS d:VET0ED 2:87u0%a:6£8200 INN:QUd.Ld Ay INX TIO096EINM
e ANS sn
woy | owAuouksuou | JyYd | snouRpq HO09A d:VE6LTL - STUOXCECHO0 NN AV IT Ay INX TIO096EINM
ANS sn a geggmumnn
woy | owAuouksuou | YJLd SNA NS00TS d:VET0ED 2:87u0X:6¢8700 WNAAdLd | SSNOWHAINX TAD096ENM
ANS sn geggmumnn
woy | owAuoudsuou | JyVYL | snouRpq HO09A dVE6LTL O STUOXAECCCHOO NN AVIL | SSNOWHAINX TdD096S M
ANS TsL8w
1wy Jojowold IYAL | snousispq V<D §TTS6TTSIUD LY.L NNOSNONSAEIINTFEEINM
ANS sn q T6L8w
1wy | owkuouksuou | DI SNA ATETTADPEYL 2 HUOXGTT900 INNFOEIId | NNOSNONSAEINTEEINM
ANS sn T6L8w
10y | owAuouAsuou | JVIL | snoudRpQq HO09A dVE6LTL O STUOXACEEHO0 NNAVILD | NNOSNONSAEIINTFEEINM
>Zw sn msoﬁoﬁﬁoﬂ ré m hwg
1Y | owAuouksuou | [TV APy TOEEA d:DSTOTD D:9UOX:LSTS00 AN 11V NNOSNONSAEIINTFEEINM
ANS ¢gggunN
1wy Jojowold IYAL | snousispq V<D §TTS6TTSIUD LY.L SNONEIINX TIOTF6EINM
ANS sn q ¢gggunN
1wy | owkuouksuou | DI SNA ATETTADPEYL2:HU0X6 17900 WNHOEMId | SSNOWEINX TIDTHEEIAM
ANS sn [ ¢gggunN
1y | owAuouAsuou | ZJVIN | snouepq SSTID AV ELEL 2:¢u0XR:2990¢0 INN:TACAVIN | SSNOWEAINX TAOTHEEIAM
ANS sn ¢gggunN
10y | owAuouAsuou | JVIL | snoudRpQq HO09A T VE6LTL - STUOXAECECCHO) NN AV | SSNOWEAINX TAOTHEENM
847 | odL], juelep | oudn) meD SIUIUILO)) JuBLIBA ardwreg

Xd pueIsIsoI-juawlea s Jeisip ur suoneinwt ojowoid [ YA.L b dqel,




PCT/US2017/034706

WO 2017/205756

72

ANS sn I SNOLRId[(] 124!

1Py | owkuoudsuou | JOHY Ap¥ry $687d'd:1.69802:1TUOX2:89¢E€0T00 AN TLOHY | LWNNASNONFIINELOEINM
ANS sn B SNOLRId[(] 124!

1Py | owkuoudsuou | ZdVIN Ap¥ry 42079 d:v 09D '2:9u0xa:66L 700 NN TNCAVINL | LWUNNOSNONFAINELOGEINM
ANS sn [ 124!

1y | owkuoudsuou | ZdVIA | Snouepg LS 'd:DE9TV 2:ZUOXAi6CLT00 NN T CAVIN LUNNSTONPJINELOEINM
uonIsul X s il

By JIYSowely £XAd | snouLppRJg JTES AV ISUIE6 76'2:ZU0X0:9¢¢ 100 NNIXEXAA | LWUNNISNONFIINEL6EINM
ANS sn 124!

19y | owduoudsuou | Jvg | snomaepq H009A d:V66LTLO:STUOXEEEHO0 NN-AVIE LUNNSTONPJINELOEINM

ANS oLy

P4 JTojowiotq LIHL | SnotRRpq V<D 0666 SIUD) JIHL LWNNISTONEJINELOEINM
ANS sn I SNOLIdId(] oLy

1Py | owkuoudsuou | JOHY Ayry $687d'd:1.69802:1TU0X2:89¢£€0T00 AN TLOHY | SWNNASNONEIINELGEINM
ANS sn B SNOLIdId(] oLy

1Py | owkuoudsuou | VN Ayry 42079 d:v 09D '2:9u0xa:66L 700 AN TNCAVIN | CWNNOISNONEIINELOGEINM
ANS sn [ oLy

1y | owAuoudsuou | VI | Snouadpdg LS d:D69TV 2:7u0Xa:66 700 AN T CAVIN LWNNISTONEJINELOEINM
uonIosul X s oLy

woy L £XAd | SnoHLPPRJ JTES AV ISUIEE 76'9:2U0X0:96¢ 100 ANXEXAA | EWNNISNONEJINEL6EINM
ANS sn oLy

woy | owAuouAsuou | Jyyd | snouadpq H009A d:V66LTLO:STUOXEECHO) NN AVIE LWNNISTONEJINELOEINM
ANS sn PEOLWNNISNONTIING

19y | owduoudsuou | JvIg | snoualepq H009A d:V66LTLO:STUOXCEEH0) NN AVIE “S96LINM

ANS 096

woy Tojomiotq LAHL | Snoteppq V<D 8CCC6CT- S0 JdH.L LWNNISTONPIINOI6EINM
ANS sn a 096

woy | owAuouAsuou | YdLd SNA N800TS d:V£Z0ED 0:87U0X:6£8700 NN QUL | WNNISNONFAINOIGEINM
ANS sn 096

woy | owAuouAsuou | Jyyd | snouadpq H009A d:V66LTLO:STUOXEECHO) NN AVIE LWNNISTONPIINOI6EINM

e ANS YL WNNS

woy Tojomiotq LAHL | Snoteppq V<D 8CCC6CT-SIU) Jdd.L NONOZAdX TdZINOIGENM

847 | odL], juelep | oudn) meD SIUIUILO)) JuBLIBA ardwreg

Xd pueIsIsoI-juawlea s Jeisip ur suoneinwt ojowoid [ YA.L b dqel,




PCT/US2017/034706

WO 2017/205756

73

£0ogwn

4 uregdops CALAS | snoHRPpRg XLO A L9172 ¢UOX6CTHI0 AN-ZALAS | NOSNOLINX TIES6EAM
ANS sn [4 £0ogwn

1Py | owkuoudsuou | XAYd SNA OLITH d:L61€D 2:4U0X:0L8YT0 NN-ZX A NSO LJINX TdEBOEINM
ANS sn £0ogwn

1Py | owfuouAsuou | H9ddd SNA O10£d d: L1060 2:8U0Xa:6CeeTTT00 AN:D9ddd | NOSNONLJINX TIES6EIAM
ANS sn £0ogwn

19y | owAuoudsuou | SVIN | snomalep(q 190 d: V181D 2:gU0X0:476700” AN SVIN NSO LJINX TdEBOEINM
ANS sn SNOLIAPR coogwn

1y | owduoudsuou | THZA Ap¥ry AZI9N d:DFE]TV0:9TUOX: 66100 NN THZA | NOSNOWNLANXTIE86ENM
ANS sn SNOLIAPR coogwn

1Py | owduouisuou | YIOT Ap¥ry 1L6€L'd:10611D0:01U0X2:827600 NN ¥IDT NSO LJINX TdEBOEINM
ANS sn £0ogwn

19y | owduoudsuou | Jvg | snoualepq SI009A d:V66LTLO:STUOXACEEH00 N AVIE | NOSNONLANXTdE86ENM
ANS sn SNOLIAPR coogwn

1Py | owAuouAsuou | LV Ayry 1€062d d:180L8D2:09U0X2: 160000 NN:ALY | NOSNONLIINXTdE86ENM
ANS sn v £0ogwn

1y | owAuoudsuou | TIIV SNA A9ETD'd:1L0LD0:TUOX2:6T(900 WN:VIATIY | NOSNONLINXTdE86ENM
ANS LgoLmm

! Tojomiotq LAHL | Snoteppq V<D 0sCC6CT- S0 Jdd.L NESNONEJINX TdELOEINM
ANS sn 1 SNOLIAR LZ9/wn

1y | owkuoudsuou | JOHY Ao¥ry $687d'd:1.69802:1TU0X2:89¢££0T00 AN TLOHY | NOSNOWSINX TdEL6EINM
ANS sn B SNOLIdId(] LgoLmm

1Py | owkuoudsuou | ZdVIN Ao¥ry 42079 d:v 09D '2:9u0%a:66L700 N TMCIVIN | NOSNOINSIINX TdELO6SINM
ANS sn B LgoLmm

1y | owAuoudsuou | VI | Snouadpdg LS 'd:D69TV 2:7u0Xa:66 700 AN TITAVIN | NOSNONSIINXTdEL6ENM
uonIasul X s LZ9/wn

! L £XAd | SnoHLPPRJ JTES AV ISUIEE 76'9:2U0X0:96¢ 100 ANXEXAA | NOSNOINSINX TIEL6EINM
ANS sn LgoLmm

19y | owduoudsuou | JvIg | snoualepq H009A d:V66LTLO:STUOXAEEEHO) ANAVIE | NOSNOWSINX TELOSINM

ANS 124!

! Tojomiotq LAHL | Snoteppq V<D 0sCC6CT- S0 Jdd.L LUNNSSTONPIINELOEINM

847 | odL], juelep | oudn) meD SIUIUILO)) JuBLIBA ardwreg

Xd pueIsIsoI-juawlea s Jeisip ur suoneinwt ojowoid [ YA.L b dqel,




PCT/US2017/034706

WO 2017/205756

74

e ANS sn SnoLddPJ ZECOWNNISNON TJINL
woy | owAuouAsuou | ¢IARID Ap¥ry N6LTA d:VEE]D 2:¢UOXA:0#8000 NN EINRD -3TOVPINM
uonafep 1 SnoLddPJ [19P86C1 L6 ZECOWNNISNON TJINL
WY | yysewreyuou | VoI d Ap¥ry 1 d:1oPE68E 168 0:0TUOXAH6TLO0 AN TV I -STOVINM
ANS sn Pl ZECOWNNISNON TJINL
19y | owduoudsuou | Jvg | snomaepq 009A d:VV86LTLD 2 GTUOXACEEH00 NN-AVIL -STOVINM
ANS sn snoLddPq ZECOWNNISNON TJIAL
1Py | owfuoudsuou | DIV Ap¥ry V88L7d ' d:DT9£8D 2 H TUOXATTSLZTT00 AN:OIV -STOVINM
ANS
Y Iojowoid J¥AL | snoudppg V<D 05766216 LIAL €EVLYdINSOOFIAM
ANS sSn SnouRIvPRJ
1Py | owduoudsuou | gy Ap¥ry A6L8T' A LEEYTV 0:STUOXTTEO00 AN T €EVLYdINSOOFIAM
ANS sSn ré SnouRIvPRJ
1Py | owduousuou | XAYd Ayry MET7A AV L£9D 2:9U0XA:0L8FZ0 AN TXHAd €EVLYdINSOOFIAM
ANS sn
19y | owduoudsuou | Jvg | snoualepq SI009A d:V66LTL 0:STUOXECEH00 AN AV €EVLYdINSOOFIAM
ANS sSn SnouRIvPRJ
1Py | owAuouAsuou | WLV Ao¥ry Ar0£7d d:1.2169D9:LFU0Xa: 160000 WNALY €E7LEdINSOOTINM
ANS She
1Y Iajowoid J¥AL | snoudapq V<D 057S621:$1D JIAL HUUNNOSNONTIINSOOFIAM
ANS sSn SnouRIvPRJ cPe
1Py | owAuoudsuou | gy Ao¥ry A6L8I' A LEEYTY 0:6TUOXATZE000 AN T I HUUNNOSNONTIINSOOFIAM
ANS sn 4 snoLddPJ She
1y | owAuousuou | XAYd Ao¥ry METTA AV LE9D 2:9UOXA:(L8HT0 NNTXAAd | $WUNNISNOINZINSO0VINM
ANS sn Pl She
19y | owduoudsuou | JvIg | snoualepq 009A d:VV86LTLO :STUOX:CECHO) AN AVIL | FUUNNSNONTIINSOOFINM
ANS sSn SnouRIvPRJ cPe
1Py | owAuouAsuou | WLV Ao¥ry A0 d: 121690 9:LpU0X: 1S0000 ANIALY | $WUNNISNOINZIINS00VINM
ANS sn d snoLddPJ s €oogun
1Y | owAuouAsuou | vYIL Ao¥ry 61£S'd:1485600:29U0X2:08SHHT 100 INN:dAVIAL | NOSNONLANX TdE86EINM
ANS £oogun
woy | I9)owold J¥AL | snoudapq V<D 057S621:$1D JIAL NOSNOALJNX TdE86EINM
847 | odL], juelep | oudn) meD SIUIUILO)) JuBLIBA ardwreg

Xd pueIsIsoI-juawlea s Jeisip ur suoneinwt ojowoid [ YA.L b dqel,




PCT/US2017/034706

WO 2017/205756

75

ANS £LIGQUNNISNOINTIINT

1Y Ioj0moI] 1AL | snowdePq V<D 062S6C1-¢IUD LIAL “TLOYINMA
e uonIasul ELYYUNNISNON AN T

woy JIsowey NHLd | snoHRRRJQ 3281 T d:vdnpgpg o:9uoxa:y 1 ¢000 NN:NALD “TLOVIANM
ANS sn £LIGQUNNISNOINTIINT

194 | owAuouksuou | Jyyd | snoLLpg HO09A d:VE6LIL I STUOXCCCHO) NNAVII “TLOYINM
ANS 8C LOWNNSNONFIINC

1Y Ioj0moI] 1AL | snowdePq V<D 8TCS6CT-CIUD LIAL “0LOYINMA
ANS sn a SNOLIN[A(] 8GLYUNNDSNONFJINT

1y | owAuouAsuou | YJ1d Ap¥ry 687D d: V680D 2:(0gu0x0:6£8700 INN:A¥dLd “0LOYINMA
ANS sn 63 8C LOWNNSNONFIINC

1y | owkuoudsuou | ¢dVIN SNA NEYT dVH6T 1D 2:UoX [H1EC0 AN GIEIVIN -0LOYINM
ANS sn [ SNOLIN[A(] 8GLYUNNDSNONFJINT

wy | owAuoudsuou | ZdVIN A1y SPCId diLOLED 2:¢u0xa:66L 700 NN TITIVIN -0LOYINMA
ANS sn ¥ 8C LOWNNSNONFIINC

wy | owAuoudsuou | ggYd SOA STeL d:1y6V 0:7uoxaicez00 AN v 9 dd “0LOYINMA
ANS sn SNOLIN[A(] 8GLYUNNDSNONFJINT

Wy | owAuoudsuou [ DDA Ao¥ry 56D d: V91D 2:7UoXCTTS00 AN:DDA “0LOYINMA
ANS sn SNOLIN[A(] 8GLYUNNDSNONFJINT

Wy | owAuoudsuou [ DDA Ao¥ry H976S d: LLEYTD D:61U0XR:CTTSO0 NN:DDA “0LOYINMA
ANS Sn 8C LOWNNSNONFIINC

1y | owkuouksuou | HDA SNA MZ9SA d:v$8ITDH D TUOX:STTSO0 AN:DDA -0LOYINM
ANS sn .| 8C LOWNNSNONFIINC

194 | owAuouksuou | Jyyd | snoLLpg 009A 4V V86LILD 2 CTUOXACECHO) INNAVII -0LOYINM
ANS Sn CECOWNNISNON [dINL

1wy | owAuouksuou | ¢GdlL SNA DELTA d:DYTEL 0:5U0X2:946000 TAN:ESAL “STOYIANM
ANS CECOWNNISNON [dINL

1Y Iojowold LIHL SOA V<D Treeocl-$Iu) 1d9.L “STOYIANM
ANS sn CECOWNNISNON [dINL

194 | owAuouksuou | [DVY | snoLLvpg S6¢d A 1§80 7uoX0:806900 N: 1DV -STOPINM

847 | odL], juelep | oudn) meD SIUIUILO)) JuBLIBA ardwreg

Xd pueIsIsoI-juawlea s Jeisip ur suoneinwt ojowoid [ YA.L b dqel,




PCT/US2017/034706

WO 2017/205756

76

ANS sn [4
1Py | owkuoudsuou | XAYd SNA OL6TH d:168802:8U0X2:(L8FZ0 AN TXHAAd LIXTATANT-SOTHINM
uonoep SNOLIAR °P109~
®Y | Jgssweguou | AVId Ap¥ry 009'd:[PPTO8T 66LT :STUOXA:EECHO) AN AV IE LIXTATANT-SOTHINM
14 uresdojs C¢dIdV | snoepepRdg X66£TTdV96TH1L2:$TUOX: 14976 T AN ZATIY LIXTATANT-SOTHINM
ANS
! Tojomiotq LAHL | Snoteppq V<D 0sCe6CT- D 1Hd.L 9dZdINXTdC-TLOYINM
e uonIosul sJ
woy JIysowery NHLd | SnouRIRRq ¢¢eTd:wdnpgg1-0: Luoxa: LT LS TO0 AN:NAL 9dZdINXTdC-TLOYINM
ANS sn
19y | owduoudsuou | Jvg | snomaepq H009A d:V66LTLO:CTUOXEEEHO0 AN AVIE 9dZdINXTdT-TLOYIAM
ANS 91T LWNNISNONSAZIINT
P4 JTojowiotq LIHL | SnotRRpq V<D 0666 SIUD) JIHL “TLOVINM
uonesut 91T LWNNISNONSAZIINT
woy JIysowery NHLd | SnouRRpRd 3281 T d:vdnpgpg o:9uoxa:y 1 ¢000 NN:NALD “TLOVINM
ANS sn 91T LWNNISNONSAZIINT
19y | owduoudsuou | Jvg | snomaepq H009A d:V66LTLO:STUOXEEEH00 NNAVIE “TLOVINM
ANS
P4 JTojowiotq LIHL | SnotRRpq V<D 06CC6CT-UD 1HH.L LTLTANC TLOVINM
uonIosul
woy JIysowery NHLd | SnouRRpRd sJ281Td:ydnpgyga:9uoxa:y 1¢000 INN:NAL LTLTANC TLOVINM
ANS sn
1Py | owAuoudsuou | Jvid | Snoueppqg H009A d:V66LTLO:CTUOXIEEEH00 AN AVIE LTLTANC TLOVINM
8¢C
ANS € LWNNPSNONSAEdINX 1d T
! Tojomiotq LAHL | Snoteppq V<D 0sCC6CT- S0 Jdd.L “TLOVINM
8¢C
e uonesut € LWNNPSNONSAEdINX 1d T
woy JIysowery NHLd | SnouRRRJ 3281 T d:vdnpgpg o:9uoxaiy 1 €000 NN:NALD “TLOVIANM
8¢C
ANS sn € LWNNPSNONSAEdINX 1d T
19y | owduoudsuou | JvIg | snoualepq H009A d:V66LTLO:STUOXEECHO) NN AVIE “TLOVINM
847 | odL], juelep | oudn) meD SIUIUILO)) JuBLIBA ardwreg

Xd pueIsIsoI-juawlea s Jeisip ur suoneinwt ojowoid [ YA.L b dqel,




PCT/US2017/034706

WO 2017/205756

77

e ANS sn snotIRRJg €60 TWNNSSNOA [JINE
woy | owAuouAsuou | ALV eigl 16979 d: L1080 9:66UOXa: [ S0000 ANALY -LETPINM
ANS
107 JojouoIg IJdL | snoueepq V<D 0STS6CT:SD LIdL 9¢dzdINX TdE-SOTHINM
e uonaep (FSurEp 093 009A'D) 1PP109™
woy | JIYsoweuou | JvVId | snouepQ 009°d:[PPTOS T 66L12:STUOXCCCHO0 NNAVEL | 9¢dTdINXTdE-SOTHINM
197 uregdoss ATV | snoteepq X66£1TAdVI6I L 2STUOX [H97CT ANTANY | 9¢dzdINXTdE-SOTHINM
ANS 189 LWNNISNONTIINE
107 Jojouro1q JJdL | snoueepq V<D 0STS6TT:SIUD TJdL -SOTPINM
uonaep (FSurPPLO93L 009A'D) 1PPT09 ™ 189 LWNNRSNONTAINE
197 | Jiysoweyuou | Jvdd | snoueepQ 009°d:[PPTOS T 66L1 2:STUOXAECCHON NNAVII -SOTYINM
189 LWNNISNONTIINE
197 uregdoss AV | snotelepq X661 Td VY6 H10:$TUOX: [H9TST AN TAIIY -SOTYINM
ANS 0LLYWNNISNONHA [ JINE
107 JojouoIg IJdL | snoueepq V<D 0STS6CT:SIUD TJdL -SOTYINM
ANS sn T 0LLYWNNISNONHA [ JINE
1y | owAuouAsuou | XTI SNA OL6TH d: 1688 2:8U0X3:0L8H 70 INN:TXHdd -SOTYINM
uonaep (FSurEpP L9 009A'D) 1PP109™ 0LLYUMNOSNONFATJINE
woy | JIYsoweuou | JvVId | snouepQ 009°d:[PPTOS T 66L1 2:STUOXAECCHON NN AVII -SOTYINM
0LLYWNNISNONHA T JINE
197 uregdoss AV | snotelepq X661 Td VY6 H10:$TUOX: [H9TST AN TAIIY -SOTYINM
ANS GEYYUINNISNONEAINX 1dT
107 JojouoIg IJdL | snoueepq V<D 0STS6TT:STD TJdL -SOTYINM
ANS sn T GEYYUINNISNONEAINX 1dT
1y | owAuouAsuou | XTI SNA OL6TH d: 1688 2:8U0X3:(0L8HT0 INN:TXHdd -SOTYINM
uonaep (FSurEpP L9 009A'D) 1PP109™ GEYYUINNISNONEAINX 1dT
197 | JIysoweyuou | JvId | snoueep( 009°d:[PPTOS T 66L1 2:STUOXAECCHON NN AVII -SOTYINM
GEYYUINNISNONEAINX 1dT
197 uregdoss AV | snotelepq X66€1TdVI6#12:$TUOX: [H97ST AN CAIIV -SOTYINM
ANS
107 JojouoIg IJdL | snoueepq V<D 0STS6T1:61YD LYAL LIXTATINT-SOTHINM
847 | odL], juelep | oudn) meD SIUIUILO)) JuBLIBA ardwreg

Xd pueIsIsoI-juawlea s Jeisip ur suoneinwt ojowoid [ YA.L b dqel,




PCT/US2017/034706

WO 2017/205756

78

ANS sn
19y | owAuouksuou | VYL | SnoudepQq HO09A ' VE6LTL - STUOXCECHO0 NN AV ID SAZINLETHINM
:.ml >Zw sn msoﬁoﬁﬁoﬂ
woy | owAuouksuou | NIV APy D169 d: L1 208D 0:$SUOXI: TS0000” IWN ALY SAZINLETHINM
e ANS sn 0 LTWNNSISNON T JINY
woy | owAuouksuou | ¢G4l | snouRpQ A14CS A L7TLD2:Lu0X:946000 NN ESL -LETYINM
ANS 0L TWNNSSNON T JINY
0y I3)0WoI ] LYl | snousispq V<D 0STS6TT:$IUD LY.L -LETYINM
e uoneep S 0L TWNNSSNON T JINY
woy | rysourely 19y | snoudRpQg JO69N"A:19PZR0OT 690 2:0TUOXS: TZE000 AN T -LETYINM
a 0L TWNNSSNON T JINY
10y uregdoss AdLd | snoujepq X9SLTO A1 19976 21 ¢ pu0Xa:6¢8700 NN AAdLd -LETYINM
e ANS sn vy | snomsRpg 0L TWNNSSNON T JINY
woy | owAuouksuou | IHAJ APy ATYed d: LETLHD:6U0X:907900 NN VIIDAd -LETYINM
ANS sn SNOLRRPJ 0L TWNNSSNON T JINY
WYy | owAuouksuou | JHNW APy S6TYTd:D98T 1L 2:€u0x:00SLZ 1100 NN LA -LETYINM
ANS sn 0L TWNNSSNON T JINY
19y | owAuouksuou | VYL | SnouRpEQq HO09A dVE6LTL O STUOXCEEHO0 NN AV I L -LETYINM
e ANS sn SNOLRRPJ 0 LTWNNSISNON T JINY
woy | owAuouksuou | NIV APy D169 d: L1 L08D 2:6SUOXd: [SO000 NNANLY -LETPINM
e ANS sn €60 TWNNSSNOA [JINE
woy | owAuouksuou | ¢G4l | snouRPpQ A14CS AL LTTLD2:Lu0X:956000 INN:E€SL -LETYINM
ANS €60 TWNNSSNOA [JINE
1wy I3)0woI ] IYAL | snousispq V<D 0STS6TT:$1UD LY.L -LETYINM
uonoep S €60 TWNNSSNOA [JINE
1wy VJIysourelj 199 | snoudRpQg JO69NA:19PZR0OT 690T 2:0TUOXS: TZE000 AN T -LETYINM
e ANS sn vy | snomsRpg €60 TWNNSSNOA [JINE
woy | owAuouksuou | IHAJ APy ATYed d: LETLHD:6U0X:907900 NN VIIDAd -LETYINM
ANS sn SNOLRRPJ €60 TWNNSSNOA [JINE
WYy | owAuouksuou | JHNW APy S6TYTd:D98T 1L 2:€u0x:00SLZ 1100 NN LA -LETYINM
ANS sn €60 TWNNSSNOA [JINE
19y | owAuouksuou | VYL | SnouRpEQq HO09A dVE6LTL O STUOXCEEHO0 NN AV I L -LETYINM
847 | odL], juelep | oudn) meD SIUIUILO)) JuBLIBA ardwreg

Xd pueIsIsoI-juawlea s Jeisip ur suoneinwt ojowoid [ YA.L b dqel,




PCT/US2017/034706

WO 2017/205756

79

ANS sn YL
1Yy | owduouksuou | DDJ SNA HSSH divH9 1D 2:7u0X:S 12600 INN:DOA SUINNISNON T JINGPTHINM
ANS sn YL
104 | owAuouksuou | JyId | snoudRpQq HO09A A VE6LTL O STUOXACEEHO0 NN AV | SWNNISNONTJINGYTHINM
ANS sn YL
1Y | owAuouksuou | DIV SNA HOTTIS A L6TEED AP TUOXS TTSLTTT00 AN:DAY | SWANSSNON [ JINGYTHINM
ANS 780
0y Jojowold LYAL | snouoppQg V<D 0STS6TT:$IUD LY.L SUINNISNON T JINGETHINM
>Zw sn msoﬁoﬁﬁoﬂ Nwo
1Y | owAuouksuou | JHW APy ISLEA dVTETTD 2TUOXS:00SLTTTO0 ANLAN | SWONSSNONTAINGETHINM
>Zw sn msoﬁoﬁﬁoﬂ Nwo
1y | owkuouksuou | DA eyl 09L9d'd:V 20T D€ TUOXCTTSO0 AN:DDA SUINNISNON T JINGETHINM
e ANS sn Ve 780
woy | owAuouksuou | NIID | SnoLRRQJ TPITd dLIFED:TUOXS:LL0000 WNIVINIIAD | SWNNSSNOW [JINGETHINM
ANS sn M009A I VV66LT 780
19y | owAuouksuou | VYL | SnouRpEQq “Q6LTLDGTUOXAECEEHO0 NN AV L SUINNISNON T JINGETHINM
>Zw sn msoﬁoﬁﬁoﬂ Nwo
1y | owAuoudsuou | [4vVd eigl A69TH d:1S0SD2:LU0X3:969+00 NN [dV L SUINNISNON T JINGETHINM
e ANS sn v SNOLRRPJ 780
woy | owAuouAsuou | [AIIV APy d299S d:D6661.L2:SU0X:6T0900 WN'VIANIY | SWANSSNON[JINGETHINM
e ANS sn
woy | owAuouksuou | ¢G4l | snouRPpQ A14CS A LTTLD2:LU0X:956000 NN ESL SAZINLETHINM
ANS
1wy Jojowold LYAL | snouoppq V<D 0STS6TT:$UD LY.L SAZINLETHINM
:.ml Qoﬁoﬁov S
woy | Iysowesy 199 | snoudRpQg JO6ON d:19PT80T 6907 2:0TUOX3:1Z€000 N T SAZINLETHINM
a
10y uregdoss AdLd | snoudepQq X9SLTO A 19976 2:¢pu0xa:6£8200 NN :Qdd L SAZINLETHINM
:.ml >Zw sn vVd msoﬁoﬁﬁoﬂ
woy | owAuouksuou | IHAJ APy ATYed d: LETLHD:6U0X:907900 NN VIIDAd SAZINLETHINM
>Zw sn msoﬁoﬁﬁoﬂ
WYy | owAuouksuou | JHNW APy S6THTd:D98T1L2:€u0x:00SLZT 100 WN:LAN SAZINLETHINM
847 | odL], juelep | oudn) meD SIUIUILO)) JuBLIBA ardwreg

Xd pueIsIsoI-juawlea s Jeisip ur suoneinwt ojowoid [ YA.L b dqel,




PCT/US2017/034706

WO 2017/205756

80

ANS sn SNOLIAR QECORUINNOSNOIA

Wy | owfuoudsuou | DA Ap¥ry 66D d:V#9 1D 2:7UoXCTTE00 AN DDA LIXTATANXTA6FTHINM
ANS sn 8ELORWNNISNON

19y | owduoudsuou | Jvg | snomaepq H009A d:V66LTLO:STUOXEEEHO0 NN-AVIE LIXTATANXTA6FTHINM
ANS sn 8ELORWNNISNON

1Py | owfuoudsuou | DIV SNA AOTT1S'dL6ZECD O TUOXATTSLZITO0 AN:DAY | LIXTITdNXTd6FTHINM
ANS sn 0 SNOLIdId(] YL

1Py | owkuoudsuou | [XOS Ap¥ry S TA AV TLyD 2:gU0Xa: 16900 N:0TXO0S SUNNSTONTIING6TCYINM
ANS sn YVDO | SnoLRRRq 1E16 YL

1Py | owuoudsuou | YVINS Ap¥ry A'd:DLT78TL2:61U0X2:6+88ZT 100 AN TVOAVINS | SWNNISNOWNTJING6FZHINM
ANS sn SNOLIAPR YL

1Py | owkuoudsuou | zq1ds Ap¥ry 1LE9Td d:LOL6TD D:QUOXAIGCTHT0 ANZALAS | SWNNISNONTdING6FZHINM
ANS sn veL

1Py | owfuoudsuou | gy SNA V£689°d:D8L97D2:97U0X2: 17000 AN: T SUNNSTONTIING6TCYINM
ANS sn a SNOLIdId(] YL

1Py | owkuoudsuou | YdLd Ayry 2168 d:LEELTD 2:87U0X2:6€8700 NAN:AIdLd | SWNNISNOWNTJNG6FTHINM
ANS sn a SNOLIdId(] YL

1y | owkuoudsuou | YJLd Ao¥ry $609d'd: 1ST8TD0:47u0Xa:6£8700 NN-AAdLd | SWNNASNOWNTIINGYTHINM
ANS sn [4 veL

1Y | owAuoudsuou | XA SNA FE0LD IV LOTTD 2:6TU0X2:0L87T0 AN:ZXHAd | SWNNOSNONTAING6FZHINM
ANS sn vd veL

1Y | owkuoudsuou | DA SNA M98¢A d: V9T 150:8U0%0:907900 AN VIADAd | SWNNISNOWNTIN6FTHINM
ANS sn SNOLIAR YL

1Py | owAuoudsuou | SVYN Ao¥ry 1£21d:v 90 0:7uoxa:4,76700 AN SYIN SUNNISTONTIING6TCYINM
ANS sn (9: SNOLIdId(] YL

1Py | owkuoudsuou | ZdVIN Ao¥ry ML6TId:1688070:LU0%X2:2990€0 AN:ZITIVIN | SWNNISNONTING6TZHINM

veL

14 uregdoys eAVI SNA X8LOTM d:VEETEDD:HZUOXACTZTO00 ANENVL | SWNNISNOWNTIING6TTHINM
ANS sn v SNOLIdId(] del YL

1y | owAuoudsuou | NIID Ao¥ry y1S d:18€THD 1€ TUOXD: LOFFETTO0 AN VINIID | SWNNASNONTIINGYZFINM
ANS sn X veL

1Py | owAuousuou | ¢XAQ SNA Vir7S diDOELL0:8U0X2:96¢ 100 AN XEXAA SUNNISTONTIING6TCYINM

847 | odL], juelep | oudn) meD SIUIUILO)) JuBLIBA ardwreg

Xd pueIsIsoI-juawlea s Jeisip ur suoneinwt ojowoid [ YA.L b dqel,




PCT/US2017/034706

WO 2017/205756

81

:.m msoﬁoﬁﬁoﬂ @@m 1&52@@502 ﬁ n.:ZN

woy Juroryds €SdL APy V<DI-€L970:LU0X:946000 INNESL -8STHINM

e ANS 96S TWNNSSNON T JINT

woy I3)0WoI] I1ddL | snouaepg V<D §7TS6TT:SIUD 1AL -8STHINM

e 96S TWNNSSNON T JINT

woy ure3dojs 19 | snousRQ XSSP I LE9E T I H TUOX TZE000 NN T -8STHINM
ANS sn SNOLINRPJ 96S TWNNSSNON T JINT

1wy | owduouksuou | 1Y APy L69T'd:D907 L 2:€uoxa: 186£00 AN T1OUd -8STHIANM

e ANS sn ¢ SNOLINRPJ 96S TWNNSSNON T JINT

woy | owAuouksuou | YIDA APy TP9LS d: LT6CTD 2§ TUOXATHTO00 NN EIIDA -8STHINM
ANS sn 96S TWNNSSNON T JINT

19y | owAuoudsuou | VI | SnOLRPJ HO09A VE6LTL 2 STUOXCECHO0 NN AV -8STHINM
>Zw sn O msoﬁoﬁﬁoﬂ wm@wasznwmsoz

1Y | owkuouksuou | TXOS APy MSSTAdVZLYD 2:€UOX3: TH6900 WN:0TXOS LIXTATINX Td6VTHINM
ANS sn YVD | snousioRQ TEH6 QEYYUNNISNOIA

1Y | owkuouksuou | YVINS APy A dDLTRTL 26TUOX6H]STTT00 WNYVIAVIAS | LIXTdCdNX Td6FTHINM
>Zw sn msoﬁoﬁﬁoﬂ wm@wasznwmsoz

19y | owkuouksuou | zALAS APy TLSOTd A T0L6YD 2 QUOXGSTHTO INNZALAS | LAXTATANX Td6VTHIAM
>Zw sn Q msoﬁoﬁﬁoﬂ wm@wasznwmsoz

1Y | owkuouksuou | YJId APy AZ16S A 1LSELTDD:8TUOXR:6£8700 WN'AQUALd | LIXTITANX Td6VTHINM
>Zw sn Q msoﬁoﬁﬁoﬂ wm@wasznwmsoz

1Y | owkuouksuou | YJId APy S609d A LST]TD 070X 6E8T00 WN:AAdILd | LIXTdCdNX Td67THINM
>Zw sn N msoﬁoﬁﬁoﬂ wm@wasznwmsoz

19y | owkuouksuou | XY APy YCOLD AV LOTTD 0 6TUOX(L8YT0 INNZXAAd | LAXTATANX Td6VTHINM
ANS sn v QEYYUNNISNOIA

19y | owkuouksuou | IO SNA M9SEA A V9T 1D 2:8U0X3:907900 WNVIIDAd | LIXTdCdNX Td67THINM
>Zw sn NM msoﬁoﬁﬁoﬂ wm@wasznwmsoz

1Y | owkuouksuou | ZJVIN APy MLETT d:1688D2:LU0X:7990€0 NN'TACAVIN | LAXTITAINX Td6VTHINM

w m@wasznwmzoz

19 ure3doss EAVI SNA X8LOTM AV EECTEDDHTUOXDCTZ000 INNEAVI | LAXTITAINX Td6VTHINM
ANS sn v SNOLINRPJ €T QEYYUNNISNOIA

19y | owkuouksuou | ZNIYD APy P1S A LRETHD I ETUOX: LOPHETTO0 INN'VINIED | LAXTdCdINX Td6THINM

847 | odL], juelep | oudn) meD SIUIUILO)) JuBLIBA ardwreg

Xd pueIsIsoI-juawlea s Jeisip ur suoneinwt ojowoid [ YA.L b dqel,




PCT/US2017/034706

WO 2017/205756

82

ANS sn a SNOLIN[A(] 6£68W
1Py | owkuoudsuou | YdLd AT T0021d d:166S£D0:7€U0X:6¢8700 AN'AYdLd | NNOSNONGd IdINTITHINM
ANS sn 4 6ECRW
1wy | owAuousuou | XHY SNA AP0 TH d-L0TTrD 9:pEu0xa:0L8YT0 AN'ZXHAYd | NNOSNONGd IdINTITHINM
ANS sn SNOLIN[A(] 6£68W
1Py | owkuoudsuou | H9ddd AT ATSTHd:LIGHD 9:¢uoxa:ceeez 1100 AN:D9ddd | NNOSNONGd IdINTYTHINM
ANS sn 6cc8W
19y | owkuouksuou | SYYN | snoreepd ACTD d:DLED 2:7u0%0:476700 INNISVIN NNASNONGA T JINTOTHINM
ANS sn SNOLIN[A(] 6cc8W
1y | owfuoudsuou | DHANW AT 67T d:1.6800:7u0xa: L9400 AN DA NNISNONSATIINTITHINM
e ANS sn 6¢£s8W
woy | owAuouAsuou | JVIYY | SNOLIVPJ H009A d:V66L LS TUOXD:EECH00 AN AVIE NNISNONSATIINTITHINM
e ANS sn 6¢£s8W
woy | owAuouAsuou | WIV SNA ASS9TS d:1y96¥D € EUOX2TC0000 NN'ALLY NNISNONSATIINTITYINM
ANS sn SNOLIN[A(] C6S8WNN
1Py | owAuouAsuou | LM AT AS91S d:Ly6¥D 21 TU0Xd:8L£000 AN: LLA ISNONCTIINXTdOTOTIINM
ANS C6S8WNN
Y I9j0Wwo1q I¥AL | snouapQq V<D 87CS6TT:SID LIAL ISNONZIINX TdDTITHINM
ANS sn a SNOLIN[A(] C6S8WNN
1y | owkuoudsuou | YJLd AT T0021d d:166S£D0:7€U0X:668700 WN'AYdLd | SNOWTINX TIOTYTHINM
ANS sn 4 76S{WNN
1wy | owAuoudsuou | XHY SNA AVOPTH A L0TTrD 01pEuoxa:0L84T0 AN:TXHUd | 9SNONTIINXTIDTITHINM
ANS sn SNOLIN[A(] C6S8WNN
1Py | owkuouAsuou | H9ddd AT ATSTHd:LISHD 9:CUoXdCCeETTT00 AN:D9ddd | dSNOWTIIWXTIDTITYINM
ANS sn 658NN
19y | owkuouksuou | SYYN | snoreepd 1D d:DLED 2:7u0%0:476T00 NSV UN OSNONZIINX TdOTITHINM
ANS sn SNOLIN[A(] C6S8WNN
1Py | owkuoudsuou | HAW AT 67T d:1.6800:7U0xa: L9400 AN DA ISNOWCTINXTdOTOTIINM
e ANS sn 658NN
woy | owAuouAsuou | JVIYY | SNOLIVPJ HO09A d: V6L LL:GTUOX:CECHO0 AN'AVIE | SSNONTIINX TdOTITHINM
e ANS sn 658NN
woy | owAuouAsuou | WIV SNA ASE91S d:1y96¥D D €EUOXOTC0000 NN'ALY | 9SNONZIIWXTIDTITHINM
847 | odL], juelep | oudn) meD SIUIUILO)) JuBLIBA ardwreg

Xd pueIsIsoI-juawlea s Jeisip ur suoneinwt ojowoid [ YA.L b dqel,




PCT/US2017/034706

WO 2017/205756

83

ANS sn P sooewn
19y | owAuouksuou | VYL | SnoudepQq 009A dVVS6LTIO D GCTUOXACEEHO0 IWNAVIL | NOSNOW [JINX TdOSTHINM
ANS sn d 180 LE66WNNSSNON [dINT
1Y | owduoudsuou | VYL SNA TCA A 12799D0:HU0X:08SHHT 100 NNV AL -POTHINM
ANS LE66WNNSSNON [dINT
1Y I3)0WoI ] LYl | snousispq V<D §TTS6TTSIUD LIYHL -POTHINM
ANS sn LE66WNNSSNON [JINT
1Y | owAuouksuou | THN SNA TIYTd dD1TLLD7ZU0X:00S LT 1100 NN LA -POTHINM
ANS sn [ LE66WNNSSNON [JINT
1y | owkuoudsuou | ZIVIN SNA HI93 d:D 181V 2:7u0X3:2990¢0 INN:TACIVIN -POTHINM
ANS sn LE66WNNSSNON [JINT
19y | owAuouksuou | VYL | SnoudepQq HO09A ' VE6LTL O STUOXCEEHO0 NN AVIE -POTHINM
ANS sn SNOLRRPJ LE66WNNSSNON [JINT
1Yy | owAuouksuou | NIV APy D687 T d: LE9PHD 2:0£u0Xa: 10000 WNANLY -POTHINM
LE66WNNSSNON [JINT
19y ure3doys 11av SNA XLLLA d:L6TETD O TTUOXS:LSTSO0 AN T 19V -POTHINM
ANS sn d 180 CHTYWNNSSNON [N T
1y | owkuouksuou | VYL SNA TCA A 17799D2:6Hu0X:08SHHT 100 NNV IIL -POTHINM
ANS CHTSWNNSSNON [N T
1Y I3)0woI ] IYAL | snousispq V<D §TTS6TTSIUD LY.L -POTHINM
ANS sn CHTSWNNSSNON [N T
19y | owAuouksuou | VYL | SnouRpEQq HO09A dVE6LTL O STUOXCEEHO0 NN AV I L -POTHINM
ANS sn SNOLRRPJ CHTSWNNSSNON [N T
1Yy | owAuouksuou | NIV APy D687 T d: LE9PHD 2:0£u0Xa: 10000 WNANLY -POTHINM
e CHTSWNNSSNON [N T
woy ure3doys OdvV SNA X8SSTH A LZL9PD OH TUOX T TSLTTT00 IAN:DAV -POTHINM
CHTSWNNSSNON [N T
19y ure3doys 11av SNA XLLLA d:L6TETD O TTUOXS:LSTSO0 AN T 19V -POTHINM
>Zw sn msoﬁoﬁﬁoﬂ mmm wE
1Yy | owAuouksuou | LM APy 4S91S d: Ly6r0D 2: TUOXILE000 AN TLM nNOSNONSA TIINTITHINM
ANS 6Es8W
1Y I3)0woI ] IYAL | snousispq V<D §TTS6TTSIUD LY.L nNOSNONSA TIINTITHINM
847 | odL], juelep | oudn) meD SIUIUILO)) JuBLIBA ardwreg

Xd pueIsIsoI-juawlea s Jeisip ur suoneinwt ojowoid [ YA.L b dqel,




PCT/US2017/034706

WO 2017/205756

84

uonaep [4 Siple L8E
By JIYSowely VOdd | Snoueppdg L d:I9PSH69 ™ TH690: € TUOXAI660000 AN TV | TWNNISNONTAINSEEFINM
ANS sn L8E
19y | owduoudsuou | Jvg | snomaepq H009A d:V66LTLO:STUOXEEEHO0 NN-AVIE JWNNISNONTJINE EEYINM
ANS ILS
P4 JTojowiotq LIHL | SnotRRpq V<D 0666 SIUD) JIHL OWNNSNONTJINS8TYINM
ANS sn a ILS
1Py | owAuoudsuou | YdLd SNA AT6TTTd:DYLEEVD:7EU0XAi668700 INN-AIAL | 6WNNASNONTJINSSTHIAM
ANS sn [4 SNOLIdId(] ILS
1y | owkuouAsuou | YDA Ap¥ry HEPO d:D6ZTV 0:£U0X0: #1000 AN:ZIID OWNNSNONTJINS8TYINM
ANS sn 1% SNOLIdId(] ILS
1Py | owkuoudsuou | ggid Ap¥ry OTTLId:LIETTD0:8TUOXICETCO0 AN PAAIHA | GWUNNOISNONTIINSSTHIAM
ANS sn ILS
19y | owduoudsuou | Jvg | snoualepq H009A d:V66LTLO:STUOXEEEH00 NANAVIE | 6WNNISNONTJINSSTHINM
ANS sn SNOLIAPR 1LS
1Py | owduouAsuou | DIV Ayry A7€€7S 16669007 TUOXA TTSLZITO0 NN:OAY | GWUNNISNONTAINSSTHIAM
ANS sn SNOLIAPR 1LS
1Py | owkuouAsuou | TV Ao¥ry OTLETA' EDSTTHV 2:8TUOXAHOEHO0 ANNTY | 6WNNSNONTIINSSTHINM
ANS cooewn
! Tojomiotq LAHL | Snoteppq V<D 8CCC6CT- S0 JdH.L NSNOW TdINX TdOSTYINM
ANS sn 1 SNOLIAR copewn
1Py | owAuousuou | HOId Ao¥ry V6rD D97 10 2:7u0%Xa:209¢80100 AN THOLd | NOSNOI TJINX TdOSTHINM
ANS sn 1 SNOLIAR copewn
1y | owAuousuou | XAYd Ao¥ry ATTZId d:L7€9€02:87u0x0:078070 AN IXAAd | NOSNOWTINX TIOSTHIAM
ANS sn SNOLIAR copewn
1Py | owkuouAsuou | H9ddd Ao¥ry ATSTH A LTSHD0:6u0%a:66e€ZTT00 AN:O9ddd | NOSnOW TdINX Td0STHINM
ANS sn cooewn
19y | owAuoudsuou | SVIN | snouale[pq 1D d:DPED 0:7u0X:476700 AN SV AN NSNOW TdINX TdOSTYINM
ANS sn cooewn
19y | owduoudsuou | THAI | SnoualeRd OTETA d:LH6£D 2:4U0X2:968500 NN THAT NSNOW TdINX TdOSTYINM
ANS sn v SNOLIdId(] 188 cooewn
1y | owAuoudsuou | NIID Ao¥ry LN d:L79€TD0:ZTUOXA: LOFHETTO0 AN VINIID | NOSnOW TdINX Td0STHINM
847 | odL], juelep | oudn) meD SIUIUILO)) JuBLIBA ardwreg

Xd pueIsIsoI-juawlea s Jeisip ur suoneinwt ojowoid [ YA.L b dqel,




PCT/US2017/034706

WO 2017/205756

85

ANS sn v SNOLIANRPR( N 020

1y | owkuoudsuou | JHAJ A1 896 d:VZOLTD2:ZTUOX:907900 AN VIADAd | TWNNISNON TIINOIEINA
ANS sn ZH SNOLIANRPR( 020

1y | owAuoudsuou | DION A1 M0TED AV 856D 0:9U0Xa:80HZ0 AN-CHOLON | TWNNASNONTJNO9EPINM
ANS sn ¥ 020

Wy | owAuoudsuou | ggid SAA 122SS d:i196TD D€ TUOXA:6ETC00 AN YAIEd | TWNNASNONTJINO9EPINM

e Ve SNOLIAPR 020

woy gupords NAdD A1 D<DI-TETTUOX:LLO000 NN'VINAD [WNNSSNON [dINOIEYINM
ANS sn 020

19y | owkuouksuou | g | snouepQ H009A I V66LT.L 2 STUOXACEEHO) NN-AVIE | TWNNISNONTIINOIEINM

e SNOLIDIAO(T CECUNNISNOINTIINT

woy guroryds NH.Ld A1 V<DI-489:4UOX3:LTLFOET00 NN'NHLd “OLEVIAM
ANS sn snoLRRPQq CGCUMNISNON TJIN T

1y | owduouksuou | OO AT ML16d'd:V6rLTDD:8TUOX:GTZS00 AN DDA “9LEVIAM
ANS sn CCCWNNOSNON TN T

19y | owduoudsuou | Jvg | snoualepq H009A d:V66LTL:STUOX:CECH0) NN AVIE “9LEVIAM

e ANS sn L8E

woy | OWAUOUASUIOU | ¢GJAL | SNOLRPRQ HSLTI d:vHZeD 2:6u0%2:946000 AN €Sd.L [WNNSSNON [JINSEEVINM
ANS sn L8E

WYy | owfuoudsuou | 1SOY SNA G061 d:VETLED 0:GEUOXpH6T00 ANTSON | TWNNISNONTJNSEEYINM
ANS sn T L8E

Wy | owkuoudsuou | XA SNA SSLYTd d:LETHPD 01 LEUOXD:0L8HC0 AN-TXAI | TWNNASNOWNTJINSEEPINM
ANS sn 63 L8t

Wy | owkuoudsuou | ¢JVIN SNA ASLTH A LETEO2:zuoXa: THT1EE0 NN:GIEAVIN | TWNNOSNONTJINSEEPINM
ANS sn SNOLIN[A(] L8E

1y | owkuouksuou | YA A1 NL6Q'd: V687D 0:€U0X0:667700 NN [WNNSSNON [JINSEEVINM
ANS sn L8E

WY | owAuoudsuou | YD SNA NPLA EVOETTD 2 HU0X0:018000 AN EINID [WNNSSNON [JINSEEVINM

L SNOLIAR L8E

19y guponpds MXdd A1 V<DI+198'2:9U0X:7e9¢¢0 AN'LAMXEA [WNNSSNON [JINSEEVINM
ANS sn SNOLIN[A(] L8E

1y | owkuouksuou | YJIDH A1 1689A :D6907D 2:8TUOXA:87ZC00 ANMADHA | TWNNISNONTIINSEEYINM

847 | odL], juelep | oudn) meD SIUIUILO)) JuBLIBA ardwreg

Xd pueIsIsoI-juawlea s Jeisip ur suoneinwt ojowoid [ YA.L b dqel,




PCT/US2017/034706

WO 2017/205756

86

ANS sn €96

19y | owduoudsuou | Jvg | snomaepq H009A d:V66LTLO:STUOXEEEHO0 NN-AVIE [WNNSNONTJINSOTYINAM
e ANS sn v €96

woy | owAuoudsuou | IV SNA Tr61d d: 11860 0:TUOXA:CT0900 ANV IATIV [WNNSNONTJINSOTYINAM
ANS sn SNOLIAR S96

1Py | owduoudsuou | TV Ap¥ry STOSTd ALy LLYD 2:6TUOXHOEH00 AN TV [WNNSNONTJINSOTYINAM
ANS (445

P4 JTojowiotq LIHL | SnotRRpq V<D 0666 SIUD) JIHL [WNNISNONTJINS6E YINM
ANS sn [4 SNOLIdId(] (443

1Py | owkuoudsuou | NI Ap¥ry 19¢V d:¥90 1D 2:¢uoXa: [¢ZZ10 AN TINAAd [WNNISNONTJINS6E YINM
ANS sn SNOLIAPR L

1Py | owduoudsuou | TN Ap¥ry ALTLAdVIZTTD 2:6U0X:00SLTTTO0 AN-LAN | TWNNASNONTJINS6EFINM
e ANS sn SNOLIAPR L

woy | owfuoudsuou | DDA Ayry AT6LH d:LTLETD2:9TUOX2:CTZE00 AN DDA [WNNISNONTJINS6E YINM
ANS sn (445

19y | owduoudsuou | Jvg | snoualepq H009A d:V66LTLO:STUOXEEEHO0 INNAVIE [WNNISNONTJINS6E YINM
ANS sn I SNOLIdId(] LT8

1Y | owkuoudsuou | TYND Ao¥ry DE8TA A LLYSD 9:4U0Xa:L90Z00 NN:TTVND JWNNISNONTIINO6E YINM
ANS sn [4 LT8

1Py | owkuoudsuou | ANDD SNA Tr6d d:LT18CD9:7U0XA:66 LTO0 AN TANDD JWNNISNONTIINO6E YINM
ANS sn LT8

19y | owduoudsuou | JvIg | snoualepq H009A d:V66LTLO:STUOXEECHO) NN AVIE JWNNISNONTIINO6E YINM
ne 808

woy uregdoys £6dL | SnouaRpPd XETTI d:1.LEGD 2:9U0X:946000 AN:ESIL JWNNISNONTJINGSEYINM
ANS 808

! Tojomiotq LAHL | Snoteppq VV<DD 6CC56C1-8CC56C1-UD LIHL JWNNISNONTJINGSEYINM
uonepEp Ve 808

! L NAJD | snoHRPRJ SJOTH d:1opOEy 8'2:TUOXA:LLONO0 AN VINIIAD | TWNNASNONTJINSSEFINM
ANS sn 808

19y | owduoudsuou | JvIg | snoualepq H009A d:V66LTLO:STUOXEECHO) NN AVIE JWNNISNONTJINGSEYINM
ANS 020

! Tojomiotq LAHL | Snoteppq V<D 8CCC6CT- S0 JdH.L JWNNISNONTIINO9EYINM

847 | odL], juelep | oudn) meD SIUIUILO)) JuBLIBA ardwreg

Xd pueIsIsoI-juawlea s Jeisip ur suoneinwt ojowoid [ YA.L b dqel,




PCT/US2017/034706

WO 2017/205756

87

ANS $96

1Y Ioj0woid IJdL | snoueepg V<D 0STS6TT:$1UD LY.L TWNNISNOW TdINSOPPINA
e ANS sn snorelePq $96
woy | owAuoudsuou | OO APy HIS9O d:DTSETD A TUOXIICTTSO0 NN [WmNSSNOW [dINSOFPINM
847 | odL], juelep | oudn) meD SIUIUILO)) JuBLIBA ardwreg

Xd pueIsIsoI-juawlea s Jeisip ur suoneinwt ojowoid [ YA.L b dqel,




10

15

20

25

30

WO 2017/205756 PCT/US2017/034706
88

Given the prevalence of TERT promoter mutations in melanoma and the potency of
telomerase-directed 6-thio-dG therapy in inhibiting cell proliferation of telomerase activity-
positive lung and colon cancer cells, the efficacy of 6-thio-dG in the BRAF-mutant melanoma
subtype was tested. To that end, a panel of 12 BRAF-mutant human metastatic melanoma cell
lines were treated with 6-thio-dG and BIBR 1532 for 9-12 days, respectively. Similarly, the
anti-proliferative effect of 6-thio-dG in BRAF-mutant melanoma cell lines was observed (FIG.
1B).

Treatment of BRAF-mutant Melanoma Cells with 6-thio-dG Impairs Cell
Viability and Tumor Growth. By investigating BRAF-mutant melanoma cell lines, the
efficacy of 6-thio-dG was compared with that of the BRAF inhibitor, PLX4720. Another cohort
of 16 BRAF-mutant melanoma cell lines was treated with 6-thio-dG and PLX4270 for 9 to 12
days, respectively. It was demonstrated that 6-thio-dG substantially inhibited cell proliferation.
The efficacy of 6-thio-dG was comparable to and in some cases even superior to that of
PLX4720 (FIG. 3A).

Treatment with 6-thio-dG over a shorter period of 5 days further revealed that 6-thio-
dG significantly induced apoptosis and cell death in 9 of 12 BRAF-mutant melanoma cell lines
(FIG. 3B). A375 melanoma cells was most sensitive to 6-thio-dG among all 12 BRAF-mutant
melanoma cell lines (FIG. 3B). In a time-course experiment, it was shown that the induction
of apoptosis started to occur as early as 48 hour post-treatment (FIG. 3C). A previous study
showed that normal fibroblasts were not sensitive to 6-thio-dG, which is in line with the finding
that 6-thio-dG did not impair the cell viability of normal epidermal melanocytes and
keratinocytes (FIG. 4) (Mender et al., 2015).

The induction of apoptosis and cell death prompted investigation of cells that had
survived 6-thio-dG. The senescence-associated -gal (SA-B-gal) staining of 4 representative
BRAF-mutant melanoma cell lines suggested that the long-term treatment with 6-thio-dG
triggered the induction of cellular senescence in cells that survived the initial killing by 6-thio-
dG (FIG. 3D). Finally, using xenografts of the human metastatic melanoma 1205Lu cell line,
it was shown that 6-thio-dG was able to significantly impair tumor growth (FIG. 3E).

Gene Expression and Protein Expression Signatures of 6-thio-dG. To gain
mechanistic insights into the anti-proliferative effect of 6-thio-dG, A375 cells were treated with
the control, BIBR 1532, and 6-thio-dG for 4 days, respectively. Integrated analyses were then
carried out to profile the transcriptome with RNA sequencing (RNA-seq) and the functional

proteome with reverse phase protein array (RPPA).
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The differential expression analysis identified genes that were significantly down-
regulated by 6-thio-dG, among which CD274 (PD-L1) and c-Myc showed the highest degrees
of change (FIG. S5A). To further unravel which signaling pathways were altered in A375 cells
treated with 6-thio-dG, the hypergeometric differential analysis was carried out to identify the
pathways that were statistically enriched among the significantly down-regulated genes. This
analysis demonstrated that BioCarta gene sets related to cell cycle and telomere biology were
among the top 10 ranked pathways (FIGS. 5B-5C). Furthermore, a complementary approach
— single-sample gene set enrichment analysis (ssGSEA) — was utilized to verify that “cell
cycle” and “telomere signaling” pathways were indeed suppressed by 6-thio-dG (FIG. 5D).

The analysis of RPPA data identified the top 30 significantly down-regulated proteins
in A375 cells treated with 6-thio-dG. It was concluded that three major signaling pathways
were altered in A375 cells treated with 6-thio-dG. They were (1) cell cycle: phospho-
RBSer807811 - cyelin B1, CDK1, FOXM1, PLK1 and AURKB; (2) DNA damage response:
53BP1, ATM, ATR, CHK1 and CHK?2; and (3) receptor tyrosine kinase signaling: VEGFR,
PDGFRb, IGF-IRb, IGFBP2, phospho-STAT3Y’% and phospho-HER3Y!?** (FIG. 5E). Most
of the down-regulated proteins were validated by western blotting and showed that these
proteins were indeed inhibited in A375 cells treated with 6-thio-dG but not BIBR 1532 or
another telomerase inhibitor GRN163L (FIGS. 5F-5G).

Because the computational analysis indicated that the cell cycle pathway is altered,
A375 cells that express the “fluorescent, ubiquitination—based, cell-cycle indicators Fucci,
version 27 (A375F<ci2) were further exploited in order to visualize cell cycle progression. The
time-lapse imaging showed that A375F¢2 cells treated with 6-thio-dG over 42 hours were
arrested at the G2/M checkpoint followed by cell death (data not shown).

6-thio-dG Down-regulates PLK1, PDGFRp, ARIDIA and AXL at the Protein
Level. To identify signaling protein molecules that were commonly altered in melanoma cells
treated with 6-thio-dG, RPPA was carried out to profile 3 BRAF-mutant melanoma cell lines,
including A375, UACC-903 and WM. The analysis of RPPA data showed that PLKI,
PDGFRp, ARID1A and AXL were significantly down-regulated at the protein level in all three
cell lines (FIG. 6A), which was further validated with A375 cells treated with 6-thio-dG by
western blotting (FIG. 6B).

Notably, AXL and PDGFRJ are known to mediate intrinsic and acquired resistance of
BRAF-mutant melanoma cells to MAPKi (Muller et al., 2014; Nazarian et al., 2010; Tirosh et
al., 2016). Indeed, the analysis of RPPA data showed that PDGFR[} was up-regulated in A375

cells that were intrinsically resistant to the short-term treatment with MAPKi (FIG. 6C-6D),
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which was validated by the western blotting of A375 cells treated with MAPKi (FIG. 6E).
Moreover, ARID1A, PDGFRf and PLK1 but not AXL were up-regulated in A375 and WM9
cells that acquired resistance to PLX4720 (FIG. 6F). Similarly, AXL and PDGFRp were up-
regulated in UACC-903 cells that acquired resistance to PLX4720 or the combination of
PLX4720 and PD0325901 (FIG. 6F).

This data prompted further experimentation to test whether the combination of 6-thio-
dG with the BRAF inhibitor could delay or abrogate the acquisition of therapy resistance to
BRAFi. Indeed, the combination of 6-thio-dG with GSK2118436 (GSK436; dabrafenib)
substantially inhibited the emergence of clones in all three BRAF-mutant melanoma cell lines
that acquired resistance to GSK2118436 (FIG. 6G).

6-thio-dG Significantly Impairs Cell Viability, Proliferation and Tumor Growth
of MAPKIi Resistant Melanoma Cells. AXL and PDGFRJ are known to mediate the acquired
resistance to MAPKIi, therefore the efficacy of 6-thio-dG in MAPKi-resistant melanoma cell
lines was tested, due to its ability to inhibit ARID1A, AXL, PDGFRp and PLK1 and to
overcome the intrinsic drug resistance.

It was observed that 6-thio-dG significantly induced apoptosis and cell death in LOX-
IMVI BR cells that acquired resistance to the BRAFi (FIG. 7A). Treatment of LOX-IMVI BR
cells with 6-thio-dG for 120 hours led to progressive telomere shortening (FIG. 7B). Compared
to the control, 6-thio-dG also induced DNA damage (FIGS. 7C-7D) and led to an increase in
telomere dysfunction-induced foci (TIFs) that can be observed as co-localization of a specific
v-H2AX antibody (double strand DNA damage marker) with an in situ telomere specific
hybridization probe (FITC-conjugated telomere sequence (I TAGGG); peptide nucleic acid)
(FIGS. 7C and 7E).

RNA-seq was carried out to profile the transcriptome of LOX-IMVI BR cells treated
with 6-thio-dG and found that the ssGSEA demonstrated that “cell cycle” and “telomere
signaling” pathways were diminished. This is in line with data obtained from A375 cells treated
with 6-thio-dG (FIG. 7F).

Similar to A375 cells treated with 6-thio-dG, the analysis of RPPA data showed that,
three major signaling pathways were altered in LOX-IMVI BR cells treated with 6-thio-dG.
They were (1) cell cycle: phospho-RB3807811 cyclin B1, CDK1, FOXMI1, PLK1, AURKB,
Cdc25C, and p-Cdc2Y'5; (2) DNA damage response: 53BP1 and CHKI1; (3) receptor tyrosine
kinase signaling: VEGFR and PDGFRD (FIG. 7G). In addition, other functionally important
proteins were also down-regulated, including p-YAPS'?, p-FAKY?*7, p-4E-BP15%, and j3-

catenin (FIG. 7G). To validate the RPPA data, western blotting was used to demonstrate that
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expression levels of AXL and PLK1 were decreased in LOX-IMVI BR cells treated with 6-
thio-dG by (FIG. 7H).

Treatment of ten melanoma cell lines that acquired resistance to PLX4720 and one
melanoma cell line (WM1366 MR) that acquired resistance to the MEK inhibitor, MEK162
with 6-thio-dG for 12 days impaired their viabilities (FIGS. 71 and 8A). The RPPA profiling
of eight MAPKi-resistant cell lines treated with 6-thio-dG revealed similar observations to
those made in LOX-IMVI BR cells (FIG. 8B).

It was found that treatment of A375F“2.BR cells that acquired resistance to the BRAF
inhibitor or A375Fc¢i2.CR cells that acquired resistance to the combination of BRAF and MEK
inhibitors also led to the arrest of cell cycle progression and the induction of cell death as
demonstrated by the time-lapse imaging (data not shown).

Furthermore, it was shown that 6-thio-dG significantly impaired the in vivo growth of
three xenografts derived from WM9 BR, LOX-IMVI BR and UACC-903 BR cells (FIGS. 7]-
7L). 1205Lu, LOX-IMVI BR and UACC-903 BR xenografts treated with 6-thio-dG in vivo
were profiled with RPPA. The analysis of RPPA data confirmed the inhibition of AXL,
ARID1A and PDGFRB in these xenografts (FIGS. 8C-8D).

The Association of TERT Expression with Overall Survival and Therapy
Resistance. Studies were extended from cell lines to human melanoma by analyzing RNA-seq
data of 470 TCGA skin cutaneous melanomas and genome-wide gene expression microarray
data of 104 melanomas, 9 nevi, and 7 normal skin samples (GEO accession number
GSE46517). Initially, the focus was on the enrichment of two telomere transcriptional gene
signatures - “packaging of telomere ends” and “telomere maintenance”. Four additional gene
sets were included as benchmarks that are uniquely expressed in melanoma, including
“lysosome”, “melanogenesis”, “BRAF targets” and “MEK targets” (Barretina et al., 2012;
Cancer Genome Atlas, 2015; Gao er al., 2015; Kabbarah et al., 2010).

The ssGSEA revealed that “packaging of telomere ends” and “telomere maintenance”
were highly enriched in a substantial subset of TCGA melanomas (FIG. 9A). Additionally, the
inventors demonstrated that these two telomere transcriptional gene signatures were highly
enriched in primary and metastatic melanomas but not in normal skin samples or benign nevi
(FIG. 9B). Importantly, the Kaplan-Meier survival analysis revealed that TCGA patients
whose melanomas have higher enrichment scores of telomere transcriptional gene signatures
are associated with a worse overall survival outcome compared to those whose tumors had
lower enrichment scores (FIG. 9C).

In addition to treatment-naive human melanoma, paired pre-, on- and post-treatment
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tumor biopsies derived from patients with metastatic melanoma who were treated with targeted
therapies or immune checkpoint blockade therapies were analyzed. The ssGSEA identified that
“packaging of telomere ends” and “telomere maintenance” were highly enriched in a subset of
post-treatment tumor biopsies procured at the time of disease progression on BRAF inhibitor
or the combination therapy of BRAF and MEK inhibitors compared to paired pre-treatment
tumor biopsies (FIGS. 9D and FIGS. 10A-10C). It was shown that there was a greater than a
2-fold increase in expression of TERT in 7 out of 21 on-treatment tumor biopsies and 3 out of

6 post-treatment tumor biopsies, respectively (FIG. 10D and Table 6).
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Table 6. Targeted Therapy Patient’s Clinical Information
Time To
PT Mutation RX Dose (daily) Response Progression
(months)
2 BRAF vemurafenib 1920mg PR (-60.5%) 8.5
4 BRAF vemurafenib 1920mg PR (-56%) 35
5 BRAF vemurafenib 1920mg SD (-27%) 6.5
. dabrafenib:
6 BRAF | dabrafenib + 300 trametin | PR (-59.9%) 21
trametinib .
ib: 2mg
. dabrafenib: .
7 BRAF dabrafenib + | 55 0 trametin | CR (-100%) | |- oneoing47
trametinib . months
ib: 2mg
. dabrafenib:
8 BRAF | dabrafenib ) 300 trametin | PR (-30%) 3
trametinib .
ib: 1.5mg
. dabrafenib:
9 BRAF | dabrafenib ) 300 trametin | PR (-45%) 7
trametinib .
ib: 2mg
. dabrafenib:
10 | BRAF | dabrafenidt g0 trametin | SD (-13%) 3
trametinib .
ib: 2mg
. dabrafenib:
11 BRAF dabrafenib + | 35y trametin | PR (-80%) 10
trametinib .
ib: 2mg
. dabrafenib:
12 BRAF dabrafenib + | 30 (rametin | PR (-88.9%) | 12 Stopped at20
trametinib . months
ib: 2mg
dabrafenib + dabrafenib:
13 BRAF . . 300mg,trametin | PR (-57.9%) 9, stroke
trametinib .
ib: 2mg
15 BRAF vemurafenib 1920mg SD (-16.5%) 6
dabrafenib + dabrafenib:
16 BRAF abratenit 300mg,trametin | SD (-19.5%) 11
trametinib .
ib: Img
. dabrafenib: .
19 BRAF dabrafenib + | 3y trametin | PR (-48.7%) ongoing, 36
trametinib . months
ib: 2mg
20 BRAF vemurafenib 1920mg PR (-51.2%) 5
. dabrafenib:
22 BRAF dabrafenib + | 3y trametin | PR (-429%) 3
trametinib .
ib: 2mg
24 BRAF vemurafenib 1920mg PR (-53%) 2
. dabrafenib:
25 | BrAp | dabrafenib+ s, rametin | PR (-64%) 3
trametinib .
ib: 2mg
LGX818:
stopped drug
LGX818 + 600mg,
34 BRAF MEK162 MEK162: PR (-48.6%) | after 14 months,
45mg PD at 15 months




WO 2017/205756 PCT/US2017/034706
94

Table 6. Targeted Therapy Patient’s Clinical Information
Time To
PT Mutation RX Dose (daily) Response Progression
(months)
LGX818:
stopped after 7
35 BRAF Iﬁggg; 1\21(3)%?3’2; SD (-22.8%) | months, PD at 10
months
45mg
38 BRAF vemurafenib 1920mg SD (-24.9%) 4.3
stopped drug
40 BRAF vemurafenib 1920mg SD after 6 months,
PD at 9 months
LGX818:
42 BRAF Iﬁggg; hjg%?g’z: PR (-76.1%) | PD at 13 months
60mg
43 BRAF vemurafenib 1920mg CR (-81.5%) 13.4

To establish a direct link between the activation of telomere signaling axis and
resistance to immune checkpoint blockade therapies, RNA-seq data of 14 post-treatment tumor
biopsy specimens derived from patients with metastatic melanoma who were treated with
ipilimumab were first analyzed (Chiappinelli er al., 2016; Snyder et al., 2014). By comparing
tumor biopsy specimens derived from patients experiencing “no clinical benefit” to those
derived from patients experiencing “long-term clinical benefit” (Table 7), genes were
identified that were differentially expressed between “no clinical benefit” and “long-term
clinical benefit” subgroups and then GSEA was carried out in order to identify pathways that
were positively associated with the phenotype of “no clinical benefit”. Interestingly, among
those highly ranked gene sets is the “BioCarta TEL pathway” that is comprised of genes related

to telomeres, telomerase, cellular aging, and immortality (FIG. 9E).
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Table 7. MSKCC Immunotherapy Patients' Clinical Information
PatientID | Histology | Response Run PrePost Gender BioSite
CR1509 Melanoma LB First post F cutaneous
CR7623 Melanoma NB First post M cutaneous
CR9699.1 | Melanoma LB First post M cutaneous
CR9699.2 | Melanoma LB First post M cutaneous
NR1867 Melanoma NB First pre M acral
NR3549 | Melanoma NB First pre M cutaneous
NR4631 Melanoma NB Second post M cutaneous
NR4810 | Melanoma NB First post F cutaneous
NR4949 | Melanoma NB First post F unknown
NR5784 | Melanoma NB First pre F cutaneous
NR8727 Melanoma NB First pre M cutaneous
NR9449 | Melanoma NB Second post F cutaneous
NR9521 Melanoma NB Second post M cutaneous
NR9705 Melanoma NB Second post F acral
SD0346 Melanoma LB First post F cutaneous
SD1494.1 | Melanoma LB First pre M cutaneous
SD1494.2 | Melanoma LB First pre M cutaneous
SD2051 Melanoma NB First pre F acral
SD2056 Melanoma LB First pre F cutaneous
SD5038 Melanoma NB First post M cutaneous
SD5118.1 | Melanoma NB First post F acral
SD5118.2 | Melanoma NB First post F acral
SD6336.1 | Melanoma LB First post M cutaneous
SD6336.2 | Melanoma LB First post M cutaneous
SD6494.1 | Melanoma NB First post F unknown
SD6494.2 | Melanoma NB First post F unknown
SD7357.1 | Melanoma NB First post F unknown
SD7357.2 | Melanoma NB First post F unknown

RNA-seq of 31 paired pre-, on- and/or post-treatment tumor biopsies derived from 12

patients who were treated with various immune checkpoint blockade therapies were carried
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out. The best response for most of patients was progressive disease. The ssGSEA identified
that “packaging of telomere ends” and “telomere maintenance” were highly enriched in 7 out
12 patients’ on- or post-treatment tumor biopsies (FIG. 11). For instance, patient #39 was
treated with pembrolizumab with the best response being progressive disease. Prior to
pembrolizumab, this patient progressed on vemurafenib, IL-2, ipilimumab, and dabrafenib plus
trametinib. It was observed that “telomere maintenance” and “packaging of telomere ends”
were highly enriched in this patient’s on-treatment tumor biopsy compared to the paired pre-

treatment tumor biopsy (FIG. 9F and Table 8).
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6-thio-dG Significantly Impairs the Cell Viability, Proliferation and Tumor
Growth of Melanoma Cells that are Resistant to Immune Checkpoint Inhibitors. Having
demonstrated the efficacy of 6-thio-dG in inhibiting the in vivo growth of MAPKi-resistant
tumors, the ability of 6-thio-dG to inhibit the in vivo growth of melanoma cells that are resistant
to immune checkpoint inhibitors was investigated. Two short-term primary cultures, T708-13-
456-3-3 and T708-13-456-5-3, were established, respectively, from two BRAF"*%F melanoma
breast metastases that were surgically removed from a patient who progressed on sequential
therapies including radiation therapy, ipilimumab, temozolomide, and pembrolizumab. Next,
a short-term primary culture, 15-1761-1-2 derived from a metastatic melanoma in a left axillary
lymph node, was established. These cells had a NRASS/® mutation that was derived from a
patient who first progressed on pembrolizamab and subsequently on the combination of
ipilimumab plus nivolumab. Finally, PDXs from two NRAS5R brain metastases derived from
a patient with metastatic melanoma were established, and two PDXs-derived cell lines,
WM4265-1 and WM4265-2, were subsequently established. This patient progressed on
sequential therapies, including cisplatin, vinblastine, temozolomide, interleukin-2, IFN o-2b,
ipilimumab, and pembrolizumab.

In addition to therapy-resistant human melanoma, there was access to two derivatives
of the mouse melanoma cell line B16. The first was 499 cell line that was resistant to radiation
therapy and anti-CTLA-4; and the second cell line was JB2 that differs from 499 in which PD-
L1 was knocked out (Benci er al., 2016). Those therapy-resistant cells including 13-456-3-3,
13-456-5-3, WM4265-1, WM4265-2, 499 and JB2 were treated with 6-thio-dG and it was
observed that the prolonged treatment with 6-thio-dG for 12 days markedly inhibited in vitro
cell proliferation (FIG. 12A).

Furthermore, anti-tumor activity of 6-thio-dG in five xenografts, including WM4265-
2, 13-456-3-3, 15-1761-1-2, 13-456-5-3 and 499 was shown (FIGS. 12B-12F). Three
representative xenografts were profiled that had been treated with 6-thio-dG using RPPA and
showed that therapy-resistant markers, AXL, ARID1A and PLK1 were down-regulated in 13-
456-5-3 xenografts (FIG. 12G); mTOR-S6 signaling axis was down-regulated in 13-456-3-3
xenografts (FIG. 12H); and the therapy-resistant marker, ARID1A and S6 signaling axis were
down-regulated in WM4265-2 xenografts (FIG. 12I). Similar observations were also made in
13-456-3-3, 13-456-5-3, WM4265-1 and WM4265-2 cells that were treated with 6-thio-dG in
vitro (FIG. 13). In summary, these results demonstrate that 6-thio-dG significantly impaired

the in vivo growth of xenografts derived from various therapy-resistant melanoma models.
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6-thio-dG Significantly Impairs Cell Viability, Proliferation and Tumor Growth
of Therapy-Resistant Mouse Pancreatic Cancer Cells and Human Ovarian Cancer Cells.
This work was further extended to non-melanoma therapy-resistant cancer cells in order to
evaluate the efficacy of 6-thio-dG more broadly. The mouse pancreatic cancer cell line G43
was established from mouse pancreatic tumors harboring mutations in KRAS and P53 that
progressed on radiation therapy and subsequently ipilimumab. The in vitro treatment of G43
cells with 6-thio-dG for 9 days impaired cell viability (FIG. 14A). It was tested if 6-thio-dG
had in vivo anti-tumor activity and therefore xenografts of G43 tumors were treated with 6-
thio-dG for 15 days. It was demonstrated that 6-thio-dG significantly delayed the growth of
G43 tumors (p<0.0001) (FIG. 14B). To identify which proteins were down-regulated in G43
cells treated with 6-thio-dG, RPPA profiling was conducted and demonstrated that ARID1A
was down-regulated in G43 cells treated with 6-thio-dG in vitro (FIG. 14C) which was also
found in therapy-resistant melanoma cells treated with 6-thio-dG. The analysis of RPPA data
revealed that AXL, IGF-IRf} and VEGFR were down-regulated in G43 tumors treated with 6-
thio-dG in vivo (FIG. 14D) which was also found in therapy-resistant melanoma cells treated
with 6-thio-dG.

Additionally, the efficacy of 6-thio-dG was tested using two human ovarian cancer cell
lines, PEOQ4 and PEO1-CR. PEO4 is a derivative line of BRCA1/2-mutant PEO1 that regains
homologous recombination by BRCA reversion mutation. PEO1 was sensitive to carboplatin,
whereas PEO4 was intrinsically resistant to carboplatin and PEO1-CR acquired resistance to
carboplatin (FIGS. 14E-14G). Importantly, all three cell lines were sensitive to 6-thio-dG after
the 5-day treatment (FIGS. 14H-14]).

A short-term primary culture, WO-24-2 from a therapy-resistant human ovarian cancer,
was also established. The WO-24-2 tumor was resected from a patient with high grade serous
ovarian cancer who underwent an interval debulking surgery after receiving neoadjuvant
chemotherapy with platinum/taxane and subsequently progressed on platinum chemotherapy.
Immunofluorescence staining of PAX8 and cytokeratin 7 confirmed that these were indeed
human ovarian cancer cells (FIG. 14K) (George et al., 2017). It was demonstrated that the
WO-24-2 short-term primary culture was resistant to carboplatin (FIG. 14L). Finally, WO-24-
2 cells were treated with 6-thio-dG at 5UM and it was found that cell viability was substantially
inhibited (FIG. 14M).

Taken together, this data highlights the impressive anti-tumor activity of 6-thio-dG in

non-melanoma therapy-resistant pancreatic and ovarian cancer cells, suggesting that 6-thio-dG
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may be used as a viable therapeutic approach in additional preclinical models of therapy-

resistant cancers.
% % ok ok ok ok ok ok ok

All of the compositions and methods disclosed and claimed herein can be made and
executed without undue experimentation in light of the present disclosure. While the
compositions and methods of this disclosure have been described in terms of preferred
embodiments, it will be apparent to those of skill in the art that variations may be applied to
the compositions and/or methods and in the steps or in the sequence of steps of the method
described herein without departing from the concept, spirit and scope of the disclosure. More
specifically, it will be apparent that certain agents that are both chemically and physiologically
related may be substituted for the agents described herein while the same or similar results
would be achieved. All such similar substitutes and modifications apparent to those skilled in
the art are deemed to be within the spirit, scope and concept of the disclosure as defined by the

appended claims.
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CLAIMS
What Is Claimed Is:
1. A method of treating a subject with cancer comprising administering to said subject a

therapeutically effective amount of 6-thio-2'-deoxyguanosine (6-thio-dG), wherein
cells of said cancer are telomerase-positive and exhibit (a) one or more TERT promoter

mutations, and/or (b) enriched telomere transcriptional signature(s).

2. A method of treating a subject with melanoma comprising administering to said subject
a therapeutically effective amount of 6-thio-2'-deoxyguanosine (6-thio-dG), wherein

melanoma is resistant to an immunotherapy and/or MAPKIi therapy.

3. The method of claim 1, wherein said subject has had disease progression during or after

platinum-based therapy, radiotherapy, immunotherapy and/or MAPKIi therapy.

4. The method of claims 2 or 3, wherein the immunotherapy is an immune checkpoint

inhibitor, such as anti-CTLA4 therapy or anti-PD1 therapy.

5. The method of claims 2 or 3, wherein the MAPKIi therapy is an anti-MEK therapy, an
anti-Raf therapy, and anti-p38 MAPK therapy, and anti-JNK therapy, and anti-ERK
therapy, or an anti MNK therapy, such as vemurafenib, sorafenib, dabrafenib,

trametinib, selumetinib, losapimod, GSK2118436, PD0325901, PLX4032 or

PLX4720.
6. The method of claims 1 or 2, wherein the cancer is a B-Raf-mutated cancer.
7. The method of claim 6, wherein the B-Raf-mutated cancer is a Braf¥** mutant.
8. The method of claim 1, wherein the cancer is a lung cancer, a melanoma, pancreatic

cancer or an ovarian cancer.

9. The method of claims 1 or 2, wherein said enriched telomere transcription signature is

a telomere maintenance signature or a packaging of telomere ends signature.



10

15

20

25

30

WO 2017/205756 PCT/US2017/034706

10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

108

The method of claims 1 or 2, wherein a therapeutically effective amount of 6-thio-dG

is between about 0.5 mg/kg and 5.0 mg/kg.

The method of claims 1 or 2, wherein 6-thio-dG is administered more than once.

The method of claim 11, wherein 6-thio-dG is administered twice daily, daily, every

other day, twice a week, weekly, every other week, every three weeks, or monthly.

The method of claims 1 or 2, wherein 6-thio-dG is administered systemically, such as

orally or intravenously.

The method of claims 1 or 2, wherein 6-thio-dG is administered intratumorally, or local

or regional to a tumor site.

The method of claims 1 or 2, wherein the subject is a human subject.

The method of claims 1 or 2, wherein the subject is a non-human mammalian subject.

The method of claims 1 or 2, further comprising treating said subject with a second

cancer therapy.

The method of claim 17, wherein said second cancer therapy is an immunotherapy,
such as ipilumumab and nivolumab or combination of ipilumumab and nivolumab, a
radiotherapy, a neoadjuvant chemotherapy (such as plantinum/taxane), a toxin therapy,

a hormonal therapy or surgery.

The method of claim 17, wherein said second cancer therapy is administered at the same

time or after 6-thio-dG.

The method of claim 17, wherein said second cancer therapy is administered before 6-

thio-dG.
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21.

22.

23.

24,

25.

109

The method of claims 1 or 2, wherein treatment results in one or more of impaired
cancer cell viability, cancer cell apoptosis, cancer cell senescence in surviving cancer

cells, and progressively shortened telomeres in surviving cancer cells.

The method of claims 1 or 2, wherein treatment results in one or more of increased
subject survival, reduced tumor burden, reduction in primary tumor size, reduced
metastasis, induction of remission, reduced subject hospitalization and increased

subject comfort.

The method of claims 1 or 2, further comprising assessing a cancer cell from said
subject for one or more of (a) TERT promoter mutation, (b) enriched telomere
transcriptional signature(s), (c) increased AXL expression, (d) increased PDGFR[}

expression, and/or (e) one or more B-Raf mutations.

The method of claim 23, wherein said enriched telomere transcription signature is a

telomere maintenance signature or a packaging of telomere ends signature.

The method of claims 1 or 2, wherein said cancer is recurrent, metastatic and/or multi-

drug resistant.



PCT/US2017/034706

WO 2017/205756

1/29

7
37

7
.
.

.
-
.

@

_

.
_
i

s
P9

W
999

.

9

e

g

id

gl-vi SOl

1500040

80 1HAS

W

0

9

| [paugpesy)
N

atS

i

i

Dosugpesy
24100
(siog
02N
(i)
6UINT
{ueig)

B

10107)

i

841 LOH

| (f1eno)

| onszy

{sealoued)
{ONYd
fisesi0)

VE2- YN
{epeysoid)
£3d

| (o)

rind

{Buy)
| By

v

SUBSTITUTE SHEET (RULE 26)



WO 2017/205756 PCT/US2017/034706

2/29

Melanoma Cell Lines (n=07)

3 Melanoma PDXs (n=172)

Melanoma PDXs resistant o MAPK] (n=34)
R34 TCGA SKCM {n=115)

_____

s of
Freq
Ty

<

-
folelels

e

s

X
S
52

R
25
2%

K>
K.

TERT

SUBSTITUTE SHEET (RULE 26)



WO 2017/205756 PCT/US2017/034706
3/29

P Pt
= =
- T e
3 L 3 [Ke
o o
o) [
& &
= =
> B P
) J—
[ [
€D €D
T= %=
..... =. S T
B =T
[Lwrl [ o)
[ R [0
= =2 =
Q.5 o=
= w2 = 2
T e T ond
[} [l
o= &=
e T e =
oy y
< <
(&5

UM BZNM  SSONAL  SOAM

FIG. 3A

i

SuM
buM

4
i

6-thiodG  PLX4720 PLX4720
uM

b-thio-dG  PLX4720 PLX4720
M

== =3
=3, =3,
e s
Eé) — 52
H -y H g
=P o ]
e e
L= <=
£ - £ =
< <
) i)

B0BNM ZESBAM CE9BAM PV STTIANS TI0Z AW

SUBSTITUTE SHEET (RULE 26)



WO 2017/205756 PCT/US2017/034706
4/29
5 P2 DMSO
<o 100 E3 PLX4720 tuM
= 8- [ PLXT20 5uM
£ 60 B 8-hio-dG 1M
g B2 641046 2.5uM
= 99 SHEEn
= 01p
== 0_ : B
N TR I NN ST A VI SR NSRS R\ S L
PP F AP E PSS
RESIOIC SRR N
A5
o 007~ DMS0
G | BhiodG TuM
R g bhiedC2sM A
=2V - BhiodGEuM

Tumor Volume {mm3)
=
&
3

1205Lu Xenografts

~& - ahicle (n=4)
- 6-Thio-4G 2.5 mg/Kg (n=5)
e BThi0-4G.5 Mgl (n=6) {

1000 0>d
L0004

FIGS. 3B-3E

SUBSTITUTE SHEET (RULE 26)



WO 2017/205756 PCT/US2017/034706
5/29
% 8
g S
f et
5 = 8
5 &
= 2
KN D VOELY oy O O3 P
O~ CHeo s 3
-t [ Low <>
=
[
(&)
i
2
_ﬁ':';
e
=3 T o 2
Ches ISl [ 38
KN LED oSO N SO 300
Eaat] [ pan < =
=
[Xeed
o~
&
s
K]
=
Py

P3Vie 643
FIG. 4

) o] oD T
= CHFe) Ko | A2

~— < T e

= R, - b : W)

L Ko IS [ ) IS5

o L ey P Iy

CF = COFe i~ <
o3 o B

e g = oy
s 3 e (B

ol

SUBSTITUTE SHEET (RULE 26)



WO 2017/205756

PCT/US2017/034706

6/29

605 BIBR

i

RNA-seq

\\\\ R
\\\\\\ A
L \\\\\\\‘\‘\\k\\

i R \\\
k\\\\\\
i

\
\\\\\ \\\

\\\\‘

HMA
TCEAL

FIG. 5A

SUBSTITUTE SHEET (RULE 26)



PCT/US2017/034706
7/29

WO 2017/205756

ads-dg sSold

y e G
suoije|nBay sjadn) en) pue suko . I}
Rueyow; pue ‘Buby tepnjey ‘sselowoe] ‘selewoipl | 91
HEOLLA P Ve i Hm\\\ ,,,,,,,,,,,,,, il
o8 Haig 10 "
G
srgea-d sijea-d
500 ¥e £0e e WG 0 ¥l €06 e o g
i ST W SR I S — praed v . . e mm U . .
e - v ¥ —
e — X _ - NIV YO
i SRE % — 1
" % — TR
L5 SeENEEND e M 7D -
" g - 3L AOONIYA A
E— — HY
T LS i - NINHIYES
- OYINQO . | - 514
| DN — 1T
- diH - - TYOINIHD
! K — Y
YN I - - L3ON
: { H R
»__F4930VIGUD M S— wmm
: - 4934
¢+ ILADONILYE ﬂwhuﬂ GOV
! — P
m § F DN —— .mwm_,wzm
] [ ¥ R e
¥l I 2= o0 _ 3 FDATHD ~—
o o 6 w0 o w0
saiisg Jo # D $3U8G JO ¥

SUBSTITUTE SHEET (RULE 26)



PCT/US2017/034706
8/29

WO 2017/205756

9G6-356 SOl

4105\

.> x S .\\\\\\\\\ \\\\\\\\\
LY

s sk
i

A--1185 720880 0Y \\\\\“\\\\\\\ )
o \\m\\\\\\\\
‘ YN \ \\“\m
AN CHA0 \%@
_— A uph \\“\\\ .......
o401l A T -
W. At \\ \w\
\\\\ Wi frqg-eion &\\
\\\\\\\\\\ NSO CR \\
Nody UM
T AN6159700
] i
\ i il DUYHD
o Vi T Mo O XLy
\\\_\\\\\_, \\\\\\ S— AH-COIA
\\\\w\\\wm . gupky Ad-upoeuo
— ARy \\\\ \\\\\\\\
v AR eI .
% m 2y e MBRELAY € v .
T e \\\\\\%W\\\\\\\w\\ _____ ’ %k\,_mm W\\W\\\\\ ......

ORED OpgIRD

IN-07H-SU0I8IH-D
7 o W-gcH :;

q TN
Ol gzag

SUBSTITUTE SHEET (RULE 26)



WO 2017/205756 PCT/US2017/034706
9/29

X
N
X

N v

C N - A375

GSK435. GSKA38 PLYXATZ0+

A3TS A5 C  fum  Sum  PDYOT
GSK430 PLA4720+ RN ARiDta
0 1 5 um  Ctl P01 Proteing §\\\\\\§\§;‘Q\\ \\\t\g —
= |
AXL §§\\\§§§\\§x | FOGFRP
PLK1

G BiiodS  GSK®  CSKid

75

3

\

A

o

“IACC.90

WMDY

FIGS. BA-6G

SUBSTITUTE SHEET (RULE 26)



PCT/US2017/034706

WO 2017/205756

10/29

joulu pue ‘Buby

]
A&

E

voneinBey siok e pue suphs

2

7y ‘9Se IS0} Selatliofe]

oFNR NI NAROT D

té

4.V 59l

e

NARKOT

J

(rg=u)rig - {eg=u) wrig

¥
L2 N O =T =

¥
o2 =

I
[oer)
S N N e e

UoT) oronag
a9 IARFX0T

<>
<

¥
w3
<2

wbue aiawy

o

d

100070 > d
496 Op-oly-g
MEIANEXOT

—e
>

IS WigZ pig g

- 000
- 00€

- 00%

KA
X
5

T
&

K
Y

i
5
X2

05,
S
L

B
R
R

39
S
e,

<
ol
o2

R

<7

st
z
X2

<

TR
0l
L

508
2
XX

%5
=
2o

{X2
kR
S

P

Pl

Eas

g AR Bl
d8 IANFXOT

e

)
<2 <o
—

L)
2
<y

- J
e

-]

W

snajony jed abewep yNg

-

80 peappnoidode [0y,

p)

SUBSTITUTE SHEET (RULE 26)



PCT/US2017/034706

11/29

[ 22
B
o

]

WO 2017/205756

i’ @m mwi

494
AH-0GEopd
A ldaes 7
it
Ayuiusieng \\\\\%\\&\\\\n\\\\\\\\\\\
s N%Ws . \\\\\\\\ \\\\\\\\

A JOun|

wnpo

<0.000
R
Y\
2R

Bybu g op-oy]-g -
(=4} o3 - o
8000 10 Syeibouay

0.. & Amncv

g

o>

a2

Ty Tl o=
Wl
o &3]
[
-
|
[l
o<
N

[
L

[
jaa
&y
<
[

offf €06-00)

- 005

= ¥ - 000}

Sy 7 0o = U YOI

=L L7 =) Bybug opoig)g -m- \ L
W \ Whorowrs ¢ 6T 0 | :

S /08800y H,_\. \\\ \ \\\\\
Db \\\ \\\\ \‘
@eé“\w \\\ \\

DA Jowny,

LU B

4

=4} oo ~e~  F 0007 ,,,
AKX OT Jo sieiBouay - (062 a

~

oe-{ "

i w0 L €D

]
!
-

ﬂ.lﬂiﬂl!lﬂilruﬁu!iaﬂll”mﬂgﬂsﬁ
\\ é&l‘ ) i@a ) v’lw \
A
¢ (G Bybuggopay g -a-
(=) aphiap, -e- P
X8 B4 Jo Sibouay

,.
1

p<0.0001

om >§
AE44400d
Nrgrifieoyie]

CO DO T

;

(g

[FE R s T T I N a0 )

[ B e e .
Ui sunjop Joun

lole's

SUBSTITUTE SHEET (RULE 26)



PCT/US2017/034706

WO 2017/205756

12/29

<
000y
OH IV
AEISH
KUY
YT
Ovt
0
Oy
AU
O

1=
oo
ks

=z

o'y

oo

oD
=
-én?
[ £
L.
&%

DAl 20 | \
A0 | _
>f. - i
NN
DUV L
|
&0 hgspithetd
o oW
i

d8-v8 S9ld

A
I

E R
o O &5 A
o2 ¢y - = =
[} «©> W

Z \mws
W

OWNHE
s estnil

o.m,_____wm .

ISR
THSONd

v DMRHIEL

0

il

r

MGz

opo

& WGe

Y

1§ Opogg

o

7 A
7

SUBSTITUTE SHEET (RULE 26)



PCT/US2017/034706
13/29

WO 2017/205756

CANNILNOD
o R - -
01081 § \ )_‘ \
D00V | A
O HURoY ,\ . -
sl DA
oo 0
SHHSE AdELSE
AUNSY L A
Y-GSl g | .
DRI Y O
oY s8Ry HS0
i At
ArHOGZ0D0 | A
OWENL N
DHERIS N mﬁ%g
\,,.miwmém% Y :
JHGIAY 2900 .
VNS sl
S AuseYq
TYCdP \\ . A-¥-Unosug \\
QU AL yoion \\
IeEd I RIS
iy L Afunopky | \\\\
ML %\\%&\\ MWL
sd"ej-usoly QAP0

FOBHSTONTE
YA 806001 Yg 8- NS

ALY

SUBSTITUTE SHEET (RULE 26)



PCT/US2017/034706

WO 2017/205756

14/29

2

2 2
s & 2 2
UMD 7 \\\\m,
Oyeuig “\\\\\ \\\‘
At Hdviged M
OrHSTINL

HTIdM
g
At

.
“wmw
\\\\

A
987G 98280788
D0V
iz onzat
I
WY

A9

Ay-use

5 80vd

ANZYL

AeR

ArHL6- /08500
WA

QJ40NIINOD

g8 Ol

-ihio_dG
0
G

NG \\\\
) >,Wm!? \\\\\\\\\\\\
FRUSEIA Nﬂ A
fave \\\\ |
GOUAERE]
WY \\\\\\\\\\\\\\\\
A, _\\\\\\\\\\\\\\
AN
fis
K
AaGpped”
KHZELA 08110
AU

ArdHE
0e8egd-iog

o [E08710 Bt
- .h > Wm O
DA 130H)
Iy

Hd 90OV

SUBSTITUTE SHEET (RULE 26)



PCT/US2017/034706
15/29

WO 2017/205756

JINNILNGD

48 Ol

2 8

S & 2 R

= = = ==

B =T e s
& 3

X ]
OHE3 3
Aa7eed /7 . “
- AeLysd .
Ar-1i8g 408s5d Y - A 09r8% 190N | .
DD - O UGN |
AR IR . Al
D XHLY . W IHddITH
AMG0/AL EUg b LG
AreHAUsdp0D A AHLZES 4260 AN

AHYOVE O EEpeULLy N
AAAXD Az | ]
D u e 20 0
AL0BIEHY 7 N &\“\&

IR T . eyt

Wmm) - oy .
MWL w.. ANUIE S vId

W s A |

yeitl AY-04400d |

U896 M 48 D75GH

SUBSTITUTE SHEET (RULE 26)



PCT/US2017/034706

WO 2017/205756

16/29

d8-08 "'S9ld

N/nm-ﬂhdmi:ﬂ% 3 \\\
E-%.me !
IHTHSAC Z-dHS | B
\/.m.mww S|

i

o ayaricllig)

i PN
ANy e

AN LS /0884 gy i
- 7PO0d @.x-m%% Q oY %% \“
Y7L AYSPBISU Brusoi 77 0S|
AH9E78 766781 08 fof L g% OHOY4
A A YA -
Aysig yiuy opiaaal
PEE - AL
A i i,,_
LT Q-m AT
AunGesey b AN JiBEAd Y
A0SR \m \ \\ . AN LLBS /08 N UNY-
f})-UISOAY 2 - OHGd AN mm
i W-g; NSQ x&% ) \,,m-n.%%
“ R RRCL AT
h NSz A
pIbesd shy 2 OUIHSN .\\\\ . Al
AueRyq w MITIST dYAL . Al
AN MEIE L 7 \\\\\ . Ay
sjeJbouax g 06 8 sypiBousy yg SE.KS BT a%@ﬂ e

d

SUBSTITUTE SHEET (RULE 26)



PCT/US2017/034706
17/29

WO 2017/205756

d6-v6 SOl

I S SR SOI0H I 55553
I N R R
85088} SISEER REISRIRIAAN AR SRuRRt

OONYTIN
dnoin

(124=U} /168939 SnOUQ Uojssaldky ouag

(201=4) 8153N390
(124=4) IN0S

3 —

(/=4) JONYNILNIY RFN0TEL L

(0/p=U) BLLOUEjyy SE Auioues) J20Uen AU

SUBSTITUTE SHEET (RULE 26)



WO 2017/205756 PCT/US2017/034706
18/29

G Low telomere gane sefs, =353
%igh telomere gene sels, n=104
0.8 -
2 06
el e e
02 S
(.0

0000 2000 WM 400 5000 Days

(GSE61992

BRAF _targets (n=74)

MEX targets (n=73)

LYSOSOME (n=121)
MELANOGENESIS (n=102)
TELOMERE_MAINTENANCE (n=T75) 3
PACKAGING_OF _TELOMERE _ENDS {n=48)

o By o R v My oo R o B 0 By e B B w |

e e i e R e B

o e Ml Bl Ml i S, Sl e Wil

| D O D O ﬂ) O O ﬂ) U
: = [I= e =1
fas .
= <&
(=2 bl
= &
@ 28
) 13

(GSEA of On-pambro Tumors
Enﬂchrre. it plot
REACTOME TELOMERE MAINTENANCE

7

ﬂl-b P Rank =2
- @ 1) y NES =367
GSEA of Post-ipi Tumors 7 8%
08 Enrichment plot: BIOCARTA_TEL_PATHWAY E %
NS - Rank =6 &= 8.0
@ (1 - NES=143| oD [}
5 8% N Enﬂr‘hn“e'tpot
£00 SalN JEACTOME_PACKAGING_OF_TELOWERE ENDS
= 7
= 0.6 !,3 S Rank=5
.............. ey A W m——— NES =359
posm,ely corelaed wih & 83 NP
no clinical beneft to ipiimumab T 8313
= 00

FIGS. QC-QF

SUBSTITUTE SHEET (RULE 26)



PCT/US2017/034706

WO 2017/205756

19/29

(By=4) SONT THIN0TAL 40 ,\_zmgécf

201-v0l "S9ld

ft]

o (D Ao Qe D feb) joi

PR Y P N S s £ @ e @ T @
=2 G2 &2 BB Do BOeOr— O o B aw s = ==
o RA. G ED 35 g Wh O o000 a0, 8o B Beo Bover B B
ﬂwbﬂbDbeﬂﬂlmbﬂjquDDHJD{DM.W 33 oL L il o
O T T OO OO LIS L (O I e T € e 2L O3 B

(T ICI L ILCICrICV IO

) At et ot gt gt A D GG N LS 2 D

el Wa e ia W el e W s W alla W

T I3 e S A gt et o ot

mr,& m;/_{zu_f?_% u%:cdu

(8159359 ‘ I

7] K]

&S P s e

a0 0o

EEY KLY O CYT e e
oz ek BoBe
o ol i

g2 8 3 B a.Q_ 0 00
WO I e ]

P

P
P

Patien

P

3P

p

p

_NEE« nmawwﬁwc_z
(121=4) IN0S0SA
{ me gjobie]
A..v.\ Hcv mwwm;mwl

(6=u) siabe U
:g; Bl dyyal b
. (12}=1) JHOSOSAT
(g9=4) SONT wmmzq@, 1O NSOV
()= U JONYN NI N0
{Z0L=u) SISINIDONY TN

18S B1ep ' yson|

[ R

g s
ERNNN AN

L]

{6/=4) JONYNILNIVW THIN0TAL
GE50G4SD

SUBSTITUTE SHEET (RULE 26)



WO 2017/205756 PCT/US2017/034706
20/29

MGH Patients Treated with BRAF-fargsted Therapies

1000 Pre-freatment
800 } On-treatment
. | Post-restment
= {1 |
P 5
= g
4
24
( e

SUBSTITUTE SHEET (RULE 26)



PCT/US2017/034706
21/29

WO 2017/205756

RIE zEE 5 B 8
= = = mm s

SISANADONY TN T avﬂ_wmyéoz gElL!

__dNOSOSA @-g %Emz

SANT FHIN0TAL 40 DNDVHOV %”E %Em, 4vd

%m e o) (21=4) W0S0SAT

JONYNFINIWA mw WOTHE 8= ._mﬂzm JHIN0TIL 40 DNIOWHOWL

abie} Jvyg G2=) JONVNS LNV JedR0TaE

WM SONT RIN0TIL 40 @z%mxmﬁ ME , J&_mm@ﬂm

g Sienie; Y3 1=l 8)8

4 JONYNALN HNOTAL lg.=4) s1biey S

7% " el g (201=4) SISINIDONY TN

70 FHOS0SAT (8= vmmﬁ IROTIL 40 DNOVIOY "
99 SISTNIOONY T3 (62U ONVNELNN 300 TL

4 SON3 %ﬁu? ONIDVHOY l\\\ g0 (644 ONNZINIVA F3N0T3L §
(6120) ZONNILNIVIV 43N0 ) 2 o (¢01=L) SISINIOONY T3
(201 \zﬁﬁm ONY T It 85U SONT HINDTHL 40 ONOYHOY |

Ns_-,: sp0ie 70 {p1=U) sipbiey g

121=U) IHOSOSA 7 ﬁmma sjabie) v%

(61:4) 120y YE hl (12i=4) 0SS

SUBSTITUTE SHEET (RULE 26)



PCT/US2017/034706

WO 2017/205756

22/29

J3NNILNOD

L Ol

SONT PENCTAL 40 @!z_mioa
SONYNAINIYIN REN0TEL
mm{ccgz

SisnE] g

SONT IIN0TIL 1O ONIOVHOVd
FONVNZLNIVW F4FN0T3L
Sianke} W

JNOSOSA

SISINIDONY 1IN

SIhE} it

(@]

(6= ,,:m zqz
“_Hﬁv _

- b=y

(g5=4) supd w%ggm ;a @7?%

@_Qmom\s

L it

i_f:)‘f.)":("-.g

L y__%. EELIOEIY

O

w.
r
l
4
y
g

T

= =

SISNIONYTIN >
sjebiey I
m%@m@mﬁ
S[obE} Jiyd

SONT FHINOT3L 0 DNIBVHOY
FONUNALNYIN 30T

| sebee oy
Yt l

m",uc_msaw az
U} SONT THINOTAL 40 ONIDYHOVd

wmzmgmmmgom_,.w_o-.@ﬁBﬁo&
SUEL J¥Hf
JONYNAINIYA .w 38&

Wy

13

SISINIDONY T
SNOSOSAT

SUBSTITUTE SHEET (RULE 26)



WO 2017/205756

C

- 400 1o~ yehicle n=4) oo 120097 6-hio- dCZmGﬁm (n=5)
AN 64hi0-4G 25 mghg (n=5) o 288 1 - }p 00354
20 3 ;”“ frooe S Gy »l’
= R 2 = 400
E 100 “f:;g”"‘:’ & 5 255 _.,_»:u%i—-m
G ) T ) ) i U
0 5 0 15 ZDags 0 5 & 1 15Das
Xenografts of T703-13-456-5-3 F
Xenografts of 499
- 250 1o~ Vehicle {n=4) 3 - 5000, Contol (?1:5\
= 200 4~ = bthio- u625mg kg n= 6) E 4000 co- 6-ihio~dG5rhg/kg (75)
£ 150 A Lposot 2 - }
S04 .3 2 2000 g At
= P A T T -
RG] S £ 1000 = ¥ = |
= 0 ’ i I , = ..w»-z:""“"’_& I
| 5 10 15 20Days 0 4 I L &

Xenografts of T706-13-456-3-3

PCT/US2017/034706

23/29

Xenogratts of Wh4Z6

-~ Vehicle Control (=5
-~ B4hio-dG 25 mhkg [n=

e M
o
it
&
i}
= =

= {
W

£ 150 4

100

<

!

(&1
o
]

Tumor Yolume

<>

-

Xenografts of 15-1761-1-
~&- Vehicla {n=4)

FIGS. 12A-12F

SUBSTITUTE SHEET (RULE 26)



PCT/US2017/034706

JANAN

24/29

WO 2017/205756

oS b
AUNSYS
Y9578 HUD
RAREN
ANITGAT OIS
AHPOZA 20719 vl
Ary-gasd gm% \\ _
DYLGSE NN : .
Aegc1d %m% .
@,%.%E.\ . :
O arSa Mo W ST
AH-0E7S Gersd as X
NGl . R ANL
NS eKIAEN \\ - NHLY
ok AetpsisderusoA |1
RRes . o ivd 77
ANH0E
ANEGRIS

RS

fr
L
it insd ]

SUBSTITUTE SHEET (RULE 26)



WO 2017/205756 PCT/US2017/034706
25/29

WMA2656-2 (In Vivo)

S6_pS235_S2BRY R
SE_pS240_S244RY
Sre_pYa27.RY
ULK1 pS757.RC
PARRC

Mnki RV

£ Catherin RY
PDKIRY

Myosin 1RV

Akt pSAT3RY
AMPKa_pT172RC
ARIDIARC
eEF2KRY

Noloh RV
MSHE.RC
b.ActinRC

2
PN P R

RSKRC
Gab2 RV
PKCh I pSAEORY
Rb_pS807_S81RY
Chk1_pS256.RV
BRDARY

Cl 640

FIG. 12

SUBSTITUTE SHEET (RULE 26)



PCT/US2017/034706
26/29

WO 2017/205756

¢l Ol

S ) < o ) & <
e o o o oo o
v ooy EEEEEET T, MELNINE
z%mmw M\\\\\\\\ I W Nm Mm%m -
Y \
MWL \\\\\\\\\\\\ P60/ A0 BB
\,ﬁm%\ \\\ \\\W\x\\\m 0495 80 v \\\\\\\\\\\\
| Q\\\\\w\ FNGBENST | w\\m\\\\\\\\
Xy . \\\\\\ NEIBEN N \\\\\
A1BS 10850 O . owwa,
ol \\\\\\ iy @% -
YT NNy
o AHNSY \\\\\\ )
Q47 ‘ DUV
AL R AR
AAYX Al dbvd
Uiy : HPLOR
(STRONE At
NelY, oo
o-migmmh_mﬁ %% Musuad 222 2
AN IN9S-0/ DHVIORY |
AMRZS 05780798 - ALY \\\
DY IR . \\& Qdyd |
AM982S Ge78Y 98 A AEp6 1S glruISORY
AR DrYEE0Y0S
v ANHdSNT

wé

SUBSTITUTE SHEET (RULE 26)



PCT/US2017/034706
27129

WO 2017/205756

m Uﬁ\\\\

o
AHPRTS mmn_ mm \\\\\

- - QINNIINGD
- - ﬁ}..hm AI...m
< = 3 3 lE .
g 2 2 2 g <
= = = = = =
£ £ [T [T £33 '
oy [ oy o ~ -
g § ¢ ¢ g g
= = = = = =
= = = = = =
B,mgﬁgm w .
.
i

\ Q\;

vﬁlwmmwl_ \\\\\\\\\\\ .\\
FdLGEAS MY \\\\\\\\\\\

A

%al \\\\m _

FGICTAM

SUBSTITUTE SHEET (RULE 26)



WO 2017/205756 PCT/US2017/034706
28/29

Xenagrafts of 643

200 1-a- ehigie (n=5)
£ 1000 1-w- 6o 25 mkg o) 3
o 8004 /%’
:O: 800 - §/’ }pﬁ; 0001
B A0y P
=RV BT Seee St i
0 e

643 {/n Vivo)

| RDIARC N YY1 NN ACCIRC N 15
t REMIS-RY 5 AxIRY 1;
L ARP1RY ATRXR.C ‘(;"
N ARP1RY {06 ACSRC |05
CAPDEMC PURC ]
/imentin-M-C ECatheinRy ®-15
,,,,,, N FASNRY ATMRY
,,,,,, CCIRLC XB3BP1RY
. L EF2K-R-Y 1hiNKda RV
\\\\\\ KT pSTT-RC RimR\

ACC pSTORY
10.5K1IRY

\\§ Gys ,JS 6F QV
\ \ Rictor- RC
N

FAG-R-C GFRORC
- AICS-R-C AKTRY
\\\\\\N\\\\\\Q COpSTERY I NNy PARRC
\\\\\\\\\\ e ib&o%ectimRn\/ EGFRIZRY
AR-R-C

“““"‘“

PDHK1R.C
MPKa_pTI72RC
KCaRV
ASNRY
MEK1RY

'\\\

Ctr 5-0G

FIGS. 14A-14D

SUBSTITUTE SHEET (RULE 26)



PCT/US2017/034706

WO 2017/205756

29/29

 PEO4

Lams ]
3

——

{
{

%)

{
\%

fipgein oo o

} Aifigen oo

V) R iaeih 0 &

ey

anjeRY

JIZEY

3

-

<
ED
—

(% A

(%) 4

Hi

-

IiGelt {2 SAgEIRY

iigeih

130 GANEIRY

o

iar
%

0-24-2

(o) 4

)

k

i

NN SRS

— - =
RRERRERG & Be
£ 58

7

.\ &

........ % =

...... 7E

el 160 8Aeoy

iGeiA 0 anjeRy

faining of WO-24-2

s
d - PAXS
Groen - CK7

FIGS. 14E-14M

SUBSTITUTE SHEET (RULE 26)



INTERNATIONAL SEARCH REPORT

International application No.
PCT/US 17/34706

A. CLASSIFICATION OF SUBJECT MATTER
IPC(8) - A61K 31/522, A61K 31/7076 (2017.01)
CpC

- GO1N 33/5743, C12N 15/1135, A61K 31/33,

C12N 2320/31

According to International Patent Classification (IPC) or to both national classification and IPC

B.  FIELDS SEARCHED

See Search History Document

Minimum documentation searched (classification system followed by classification symbols)

See Search History Document

Documentation searched other than minimum documentation to the extent that such documents are included in the fields searched

See Search History Document

Electronic data base consulted during the international search (name of data base and, where practicable, search terms used)

C. DOCUMENTS CONSIDERED TO BE RELEVANT

Category*

Citation of document, with indication, where appropriate, of the relevant passages

Relevant to claim No. .

1271 col 2 para 3;

Cell, September 2015, Vol 162, No 6, pp 1271-1285. Especially abstract, p 1273 col 1 para 3; p

Y US 2014/0303239 A1 (THE BOARD OF REGENTS OF THE UNIVERSITY OF TEXAS 1-25
SYSTEM) 09 October 2014 (09.10.2014) claims 1, 2, 16, para [0012], [0033), {0043], [0045],
[0046), [0047] {0052], {0056, [0057], [0059), [0060], {0061), [007 1], [0090],

Y VINAGRE et al., Frequency of TERT promoter mutations in human cancers. Nat Commun, July | 1, 3-25
2013, Vol 4, pp 1-6. Especially abstract, p 2 col 1 para 4; p 4 col 1 para 3;

Y HUGO et al., Non-genomic and Immune Evolution of Melanoma Acquiring MAPKi Resistance. 2-5

D Further documents are listed in the continuation of Box C.

D See patent family annex.

* Special categories of cited documents:

“A” document defining the general state of the art which is not considered
to be of particular relevance

“E" earlier application or patent but published on or after the international
filing date

“L" document which may throw doubts on prionty claim(s) or which is
cited to establish the publication date of another citation or other
special reason (as specified)

“O” document referring to an oral disclosure, use, exhibition or other
means

“P” document published prior to the international filing date but later than

the priority date claimed

“T”  later document published after the international filing date or priority
date and not in conflict with the application but cited to understand
the principle or theory underlying the invention

“X” document of particular relevance; the claimed invention cannot be
considered novel or cannot be considered to involve an inventive
step when the document is taken alone

“Y” document of particular relevance; the claimed invention cannot be
considered to involve an inventive step when the document is
combined with one or more other such documents, such combination
being obvious to a person skilled in the art

“&” document member of the same patent family

Date of the actual completion of the international search

11 August 2017

Nate of mailing of the international search report

06SEP 2017

Name and mailing address of the ISA/US

Mail Stop PCT, Attn: ISA/US, Commissioner for Patents
P.O. Box 1450, Alexandria, Virginia 22313-1450

Facsimile No. 571-273-8300

Authorized officer: .
Lee W. Young

PCT Helpdesk: §71-272-4300
PCT O8P: 571-272-7774

Form PCT/ISA/210 (second sheet) (January 2015)




INTERNATIONAL SEARCH REPORT International application No.

PCT/US 17/34706

Box No. 1 Nucleotide and/or amino acid sequence(s) (Continuation of item 1.c of the first sheet)

1. With regard to any nucleotide and/or amino acid sequence disclosed in the international application, the international search was
carried out on the basis of a sequence listing:

a. D forming part of the international application as filed:
D in the form of an Annex C/ST.25 text file.
D on paper or in the form of an image file.

b. furnished together with the intemational application under PCT Rule 13ter. 1(a) for the purposes of international search
only in the form of an Annex C/ST.25 text file.

c. IZ] furnished subsequent to the international filing date for the purposes of international search only:
m in the form of an Annex C/ST.25 text file (Rule 13rer. 1(a)).
[:I on paper or in the form of an image file (Rule 13ser.1(b) and Administrative Instructions, Section 713).
2. N In addition, in the case that more than one version or copy of a sequence listing has been filed or furnished, the required

statements that the information in the subsequent or additional copies is identical to that forming part of the application as
filed or does not go beyond the application as filed, as appropriate, were furnished.

3. Additional comments:

Form PCT/ISA/210 (continuation of first sheet (1)) (January 2015)



	Page 1 - front-page
	Page 2 - description
	Page 3 - description
	Page 4 - description
	Page 5 - description
	Page 6 - description
	Page 7 - description
	Page 8 - description
	Page 9 - description
	Page 10 - description
	Page 11 - description
	Page 12 - description
	Page 13 - description
	Page 14 - description
	Page 15 - description
	Page 16 - description
	Page 17 - description
	Page 18 - description
	Page 19 - description
	Page 20 - description
	Page 21 - description
	Page 22 - description
	Page 23 - description
	Page 24 - description
	Page 25 - description
	Page 26 - description
	Page 27 - description
	Page 28 - description
	Page 29 - description
	Page 30 - description
	Page 31 - description
	Page 32 - description
	Page 33 - description
	Page 34 - description
	Page 35 - description
	Page 36 - description
	Page 37 - description
	Page 38 - description
	Page 39 - description
	Page 40 - description
	Page 41 - description
	Page 42 - description
	Page 43 - description
	Page 44 - description
	Page 45 - description
	Page 46 - description
	Page 47 - description
	Page 48 - description
	Page 49 - description
	Page 50 - description
	Page 51 - description
	Page 52 - description
	Page 53 - description
	Page 54 - description
	Page 55 - description
	Page 56 - description
	Page 57 - description
	Page 58 - description
	Page 59 - description
	Page 60 - description
	Page 61 - description
	Page 62 - description
	Page 63 - description
	Page 64 - description
	Page 65 - description
	Page 66 - description
	Page 67 - description
	Page 68 - description
	Page 69 - description
	Page 70 - description
	Page 71 - description
	Page 72 - description
	Page 73 - description
	Page 74 - description
	Page 75 - description
	Page 76 - description
	Page 77 - description
	Page 78 - description
	Page 79 - description
	Page 80 - description
	Page 81 - description
	Page 82 - description
	Page 83 - description
	Page 84 - description
	Page 85 - description
	Page 86 - description
	Page 87 - description
	Page 88 - description
	Page 89 - description
	Page 90 - description
	Page 91 - description
	Page 92 - description
	Page 93 - description
	Page 94 - description
	Page 95 - description
	Page 96 - description
	Page 97 - description
	Page 98 - description
	Page 99 - description
	Page 100 - description
	Page 101 - description
	Page 102 - description
	Page 103 - description
	Page 104 - description
	Page 105 - description
	Page 106 - description
	Page 107 - description
	Page 108 - claims
	Page 109 - claims
	Page 110 - claims
	Page 111 - drawings
	Page 112 - drawings
	Page 113 - drawings
	Page 114 - drawings
	Page 115 - drawings
	Page 116 - drawings
	Page 117 - drawings
	Page 118 - drawings
	Page 119 - drawings
	Page 120 - drawings
	Page 121 - drawings
	Page 122 - drawings
	Page 123 - drawings
	Page 124 - drawings
	Page 125 - drawings
	Page 126 - drawings
	Page 127 - drawings
	Page 128 - drawings
	Page 129 - drawings
	Page 130 - drawings
	Page 131 - drawings
	Page 132 - drawings
	Page 133 - drawings
	Page 134 - drawings
	Page 135 - drawings
	Page 136 - drawings
	Page 137 - drawings
	Page 138 - drawings
	Page 139 - drawings
	Page 140 - wo-search-report
	Page 141 - wo-search-report

