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RareKidneyCancer.org

Laurence Albiges 2017 - No increase in Overall Survival for 10 years
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Trends in Age-adjusted Cancer Death Rates by Site, Males

most deadly
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NCI Funding for Cancer Research
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1. Reflects the impact of
R I sistent with the discretionary spending

Al of 2009. FY 2017 through FY 2022 include Cancer Moonshot funding as authorized in the

Source: MCI Office of Budget and Finance

cancer.gov

Rarekidneycancer.org | 20210918

0.5 trillion since
Nixon declared
war on cancer




“It's Not Working™

* The current structure of the academic research discourages
collaboration, Grant review processes, promotion criteria and even
the concept of tenure ought to be reconsidered.

* In addition the process of creating and commercializing a drug has
been hindered by corporate secrecy. When the science is valuable
and “not to be shared,” drug trials are fragmented and costly.

* (Not mentioned: Lack of Reporting, see alltrials.net)

* FDA's Janet Woodcock
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./http%3B%2F%2Falltrials.net
https://www.latimes.com/science/story/2019-09-07/fda-medical-innovation-falls-short
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Beginners Mind

“In the beginner’s mind there are many possibilities,
in the expert’'s mind there are few.”
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There are SuperHeros among you

* Your superpower is that you are not anchored by old ways of thinking.

* Seeing things “differently” is -effortless- when you don’t know
anything to begin with and have no reputation, no collection of
published work and no tenure track to protect.

* But in any field, you are only a beginner once. Adaptability fades as
you adapt. (Language acquisition, Piaget’'s Blocks)

* So try plowing the field in a few different directions before you “learn”
how to farm.
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Back to Janet Woodcock

As researchers aim to conquer rare diseases, for example,
patients and advocacy groups have become more than just
cheerleaders for innovation — they’ve become active
participants in finding solutions.
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2018 Process (One of many)

*  Organizer: Open Participation
* Open investigation to Beginners, not just Experts.
*  Patient: Gather Deep Research Data
*  Researcher: Common Published Deliverable(s)
* In 2018, teams had a primary common deliverable called “Genes of interest” to enable
objective comparison.
*  Everyone: Objective Evaluation
* Everyone can participate, but scoring mechanisms tell us who to listen to.
* These scoring mechanism are -objective-, they don’t depend on interpretation by particular
persons,
* and -automated-, which lets computer programs to help scale up the process.
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2018 p1RCC DNA Hackathon
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SCIENTIFIC REPQPRTS

Linking Binary Gene Relationships

“to Drivers of Renal Cell Carcinoma

Reveals Convergent Function in
s Alternate Tumor Progression Paths

Accepted: 28 January 2019

Published online: 27 February 2019 © ,
ublishiec ontine SR . William L. Poehlman?, James J. Hsieh(®? & F. Alex Feltus®

© Renal cell carcinoma (RCC) subtypes are characterized by distinct molecular profiles. Using RNA

i expression profiles from 1,009 RCC samples, we constructed a condition-annotated gene coexpression
. network (GCN). The RCC GCN contains binary gene coexpression relationships (edges) specific to

© conditions including RCC subtype and tumor stage. As an application of this resource, we discovered

i RCCGCN edges and modules that were associated with genetic lesions in known RCC driver genes,

. including VHL, a common initiating clear cell RCC (ccRCC) genetic lesion, and PBRM1 and BAP1 which
are early genetic lesions in the Braided Cancer River Model (BCRM). Since ccRCC tumors with PBRM1

: mutations respond to targeted therapy differently than tumors with BAP1 mutations, we focused on

. ccRCC-specific edges associated with tumors that exhibit alternate mutation profiles: VHL-PBRM1 or

. VHL-BAP1.We found specific blends molecular functions associated with these two mutation paths.

. Despite these mutation-associated edges having unique genes, they were enriched for the same

. immunological functions suggesting a convergent functional role for alternate gene sets consistent with
© the BCRM. The condition annotated RCC GCN described herein is a novel data mining resource for the

. assignment of polygenic biomarkers and their relationships to RCC tumors with specific molecular and
: mutational profiles.
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2018 Quantumlnsights.io DQC
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KIRC Black
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2020 p1RCC RNA Hackathon

Process

* Three Teams

- Clemson
- GeneXplain
6 Normalized % g O - Quantuminsights.io
p1RCC Patients e —
RNA Genes > Bill Data Clusters
Close to thyroid
Y cancer

GeneXplain
\

Therapeutics
Cabozantinib

Rarekidneycancer.org | 20210918



Rarekidneycancer.org

Cellular State Transformations Using Deep Learning
for Precision Medicine Applications

Graphical Abstract

Patient-Public
Data Integration

Patient Tumor
Biopsy

RNA Sequencing

TCGAE

Transcriptome State
Perturbation Generator
(TSPG)

Transcriptomic Shift
Predictions

Patient Specific
Biomarkers

Cancer

Deep Learning Neural Network

Highlights
e We present the Transcriptome State Perturbation Generator

| 20210918

Authors

Colin Targonski, M. Reed Bender,
Benjamin T. Shealy, Benafsh Husain,
Bill Paseman, Melissa C. Smith,

F. Alex Feltus

Correspondence
ffeltus@clemson.edu

In Brief

Cells express genes in unique
combinations that enable distinct
functions. Using machine learning, we
present an algorithm that takes a source
gene expression snapshot and learns
how to change it to mimic a target
snapshot. We applied the Transcriptome
State Perturbation Generator algorithm to
learn which genes have changed in a
single patient’s tumor relative to a normal
tissue sample. By knowing which gene
expression changes are required to leave
a normal state in a single person, it is
possible to design therapeutic strategies
tailored for that patient.



Merging 2018 and 2020 Results
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+ 2018 p1RCC
- 119 recommended Genes
* 2020 p1RCC
- 6 Normalized

- pP1RCC patient's RNA
genes

 BioMarkers.ai sorted to
either end of the chart.

- Perhaps diagnostic
- Likely not therapeutic
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Biomarkers.ai - 2018

* KNGH1 uses alternative splicing to generate two different proteins: High MWt kininogen (HMWK) and MWt
kininogen (LMWK). HMWK is essential for blood coagulation and assembly of the kallikrein-kinin system.
This might explain my medical history.

- Got warfarin/coumadin for diagnosis of deep vein thrombosis

- DVT Symptoms returned. Went back and found: 7 cm mass left kidney, cerebral meningioma and spots in
lung.

* Uromodulin (encoded by UMOD; also known as Tamm-Horsfall protein) is the most abundant protein in
mammalian urine under normal physiological conditions.

- UMOD can distinguish Normal Tissue from p1RCC with 100% accuracy.
- Is UMOD also a good urine-based biomarker for p1RCC?

* FHL1 was an indicator for petrochemical exposure. For a time | worked in chemical refineries and on oil
rigs. This might be the source of my somatic mutation.
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Can Science be too Big?

Team member Count vs Avg TSPG Score
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https://www.nytimes.com/2019/02/13/science/science-research-psychology.html

y PIRCC Hackathon Results

* Clemson: Gene Co-expression Networks, GANs
* Quantum Insights: Dynamic Quantum Clustering
* Close to Thyroid Cancer (which my sibling has)
* Paseman: Genetic Ensemble Learning
* Rutgers: Bioada
* Valproic Acid, Baicalein (from thyme root) CYP2C9 inhibitor
* None of these gives answers, they only give clues
* |In point of fact, there are not that many actionable alterations in
kidney cancer to begin with. So in the case of kidney cancer,
why even look at genetics? What else is there?
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, Cancer: "Powers of 10°

Prevention
Biome Chinese Medicine
AML - Vitamin A
Cell
Virus
Molecule
Atom
Field
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What do “long surviving”
Patlents do in the Real World?

* Trick to winning is staying in the game

* Maskens: Oligometastatic p1RCC
* |07 (Immune Oncology - IV) — Stimulate Immune System
* Cabozantinib? (small molecule — oral) — Blocks blood flow
* NO. She uses SBRT - Fewer Side effects than 10

* Well, why doesn’t she use these miracle medicines?
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I Common VEGF inhibitor Toxicities:
Anticipate and Educate!

Hand Foot
Fatigue Diarrhea Syndrome/Skin
Rash

Hypertension:
Monitor BP

Hypothyroidism Thromboembolism Hemorrhage
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Nuances of Managing Combination Therapy

Combination Therapy = Overlapping Toxicity
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What do long surviving
Patlents do in the Real World?

* Trick to winning is staying in the game

* Paseman: Should Bill enroll in EVEREST? (Adjuvant Everolimus)
* 3 yes; 5 no; 5 Bill decide

* Looking for “House”

* Nizar Tannir: “I do not recommend any adjuvant trial w/ mTOR
inhibitors or VEGF targeted agents for papillary RCC. There will be
trials w/ immune checkpoint agents in the near future but not soon
enough to enroll on.”

* Paseman: clinicaltrials.gov Configurator
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. Patient Note: Data is grist for the process

« Sampling: Although, you never know what new analysis techniques will be developed as
your disease evolves, it's still a good bet that any new technique will be informed by
samples of patient tissue and blood through time. (e.g. many researchers do longitudinal
studies to inform them of disease evolution, among other things.) So gather the samples.

* Diminishing resource: Fortunately, | had blood and tumor (FFPE and OCT-embedded
Tissue) preserved from my 2014 operation. This is a diminishing resource, so ideally, lots
ought be extracted and preserved initially, and deep analysis ought be performed with each
piece.

* Genetics: Some researchers believe that -omic analysis of siblings and parents can help.
In particular, it may not show what the problem is, but can help determine what the problem
Isn’t.
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Final Word

“If you work on frequent cancers, do randomized trials!
If you work on rare cancers—find friends!”Olson, TA,
Schneider, DT, Brecht, IB, et al. Rare tumors: a different
perspective on oncology. In: Schneider, DT, Brecht, IB,
Olson, TA, Ferrari, A, eds. Rare Tumors in Children and
Adolescents. Berlin: Springer; 2012: 3—15.
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Innovation Redux
Music->Money

Clinical Trial Search
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