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How Can Gametes Retain
their Genetic Integrity
after Cancer Therapies?
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Autologous SSC Transplantation
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Mark donor cells with GFP

Regeneration of Spermatogenesis
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Fertility Preservation Program in Pittsburgh- Kyle Orwig
(http://www fertility preservationpittsburgh.org)

Cryopreserved since 2011
* Testicular tissue: 110 boys
* Ovarian tissue: 25 girls

* Recruiting at 8 satellite sites in the
US and abroad

Our Mission
* Educate Patients and Physicians
* Provide fertility preservation options

* Pioneer new technologies and
translate them to the clinic

* Train the next generation of FP
experts

Direct Differentiation of Human Pluripotent Stem Cells into Haploid Spermatogenic Cells
Cell Reports 2, 440-446, September 27, 2012. Chas Easley, B Philips, M McGuire, J Barringer,
H Valli, B Hermann, Cal Simerly, Alek Rajkovic, Toshio Miki, Kyle Orwig, Gerald P. Schatten
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Haploid Cells are Generated from hPSCs Cultured in

SSC Conditions

w HFF1 e | 0 [isades Do oty ctovon spnen

| I
HFF1SSC|| Hrnese =

HFF1 hiPSC 0%
Human Sperm 97.5%
H1 SsC 45%
HFF1 SSC 39%

Haploid Spermatids from Pluripotent Stem Cells Show Similar
Imprint Patterns to Human Sperm
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Number of new cases Number of members in
per year in the US Rare cancer a disease-specific Facebook group
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Fig. 1. TIL frequencies and prognosisin ER+and ER- BC: Violin plots based on average RNAexpression of TIL gene signature
[8gt100 leukocyte related genes, manuscriptin preperation]on a log scale, perpatientbased onER-status. (Data from NCBI's Gene
Expr...
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TIL Frequency

Poor prognosis

ER+ ER-

D.Hammerl, M. Smid, AM. Timmermans, S. Sleifer, J.W M. Martens, R.Debets

Breast cancer ics and i

logical markers to guide immune therapies

Seminars in Cancer Biology,2017,Available online 2 November2017

http//dx doiorg/10.1016/.semcancer.2017.11.003




Liquid biopsy: ready to guide therapy in advanced prostate cancer?

Quantification

Protein

RNA analysis
o DNA

CIC — 0

Drug testing in vitro
(Organoids, 3D culture)

Drugtestinginviv = ggmgy Prediction of prognosis
(patient-derived xenografis) =

Quantification Prediction of treatment response
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Detection of somatic mutations
(Sequencing, digital PCR)

Disease monitoring
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Detection of copy number
variations (array CGH)

BJUInternational

Volume118, lssue6, pages 855-863,19 AUG 2016DO0I:10.1111/hju.13586

http://onlinelibrarywiley.com/doi/10.1111/bju.13586 /full#bjul 3586 fig-0001
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Standard Liquid
Biopsy

Time-Intensive Procedure Quick

Localized Sampling of Tissue Comprehensive Tissue Profile
Not Easily Obtained Easily Obtained

Some Pain/Risk Minimal Pain/Risk

Invasive Minimally Invasive




Next-gen

cell lines

Organoids

1950 1960 1970 1980 1990 2000 2010 2017
DNA
fingerprinting
Hela cancer cell First PDX and RFLP

line established developed
NCI-MATCH
TCGA and TARGET

NCI-60 sequencing efforts
initiative launched

Report of

conditionally

First organoid reprogrammed
developed cell technology

trial launched
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New immunotherapy drug behind
Jimmy Carter's cancer cure

Former president given pembrolizumab, one of the most promising new drugs in
the treatment of cancer
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Mutations as antigens

Mismatch repair deficiency in tumor cells can be used as a biomarker
for immune checkpoint therapy. TCR. T cell receptor; MHC, major
histocompatibility complex. E

Making antigens
Mismatch repair
deficiency generates

'Mm
1 mutated proteins.

Presenting antigens
APC presents
mutated proteins
toTcells.

Activating T cells
PD-1 blockade
enables anti-tumor

) response.
Tumor iIIing
;017;357:358 b and Pad Sharma S Science
AYAAAS
Published by AAAS
Jewish Chronic Disease Hospital - 1963
~22 elderly patients were injected - physicians claimed they had oral
with live human cancer cells consent from each study
~purpose of experiment was to participant

determine how long the foreign
cancer cells would live in debilitated
non-cancer patients compared to
patients debilitated by cancer

~patients not told what the injection
contained due to physician's
concerns about “anxiety,” “phobia
and ignorance” about cancer in
patients
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Patients with
a rare cancer

Tumor
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Imaging in nanodrug development and efficacy prediction.

(a)

nanovehicle

— composition

— loading nanodrug

— size

—shape —» >

— stability
drug

— hydrophobicity
— miscibility ;g&;
— molecular weight o

— derivatization

optimization
(b)
Doxil +%Zr-NRep

O@ U > prediction
Carlos Pérez-Medina etal. Phil. Trans.R. Soc. A
2017;375:20170110
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Workflow overview for the development of gene pages.

» Frequency: COSMIC, cBIO,
MD Anderson data
7 RetriLite

PODS Database

Alteration Overview

Frequencies and
Outcomes

» Retrilite RIS Therapeutic
» National meetings / Implications

i > ClinicalTrials.gov
SISV « — ~ > MD Anderson trial

# NCl drug dictionary
> MedKoo.com
> Selleckchem.com

> DGldb | S
> National meetings 8
> PubMed <MD Anderson clinical trials and assoclated drugs are

updoted every 2 weeks

AAGH

©2017 by American Assodation forCancerReseardiKatherine C.Kurnit etal. Cancer Res 2017;77:e123-e126 Cancer Research

MDAnderson Personalized Cancer Therapy ===
GaneerCenter

“

weKome Kaner

Personaiized cancer therapy Is a treatment strategy
contorad on the abliity to prodict which patients are
more likely to respond to specific cancer therapies.
This approach s founded upon the idea that tumor
blomarkers are associated with patient prognosis
and tumnor response to therapy. In addition, patient
genatic factors can be associated with drug
metabolism, drug response and drug toxicity
Personalized tumor molecular profiles. tumor
disease site and other patient characteristics are
then potentially used for determining optimum
individualized therapy options.
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Table 5 | Patient-centered biomarker research

Advanced-stage disease
* Can | be sure that the chosen * NONE
therapy will truly help me? * NONE
* Can | avoid therapies with marked
side effects for long periods of time?

Early stage disease
* Can | be confident that * NONE
chemotherapy and single HER2 * NONE

blockade is good enough for me? * NONE
* Can | do as well with a simpler or

shorter treatment?
* Can | forego (aggressive)

chemotherapy?

* HERZ PET (+ FDG-PET); ctDNA?
* HER2 PET; ctDNA?

* Immune-gene signatures: a/o [lLs

* To be validated across large adjuvant trials such as ALTTO/APHINITY
(with a testing set and a validation set);

# 8-Gene signatures (with high ESR1, intermediate HER?) to be tested
in adjuvant trials of longer versus shorter trastuzumab duration;

* PAM50 HER2-enriched subtype to be further validated with
correlation to EFS

ctDNA, circulating tumour DNA: EFS, event-free survival; ESR1. oestrogen receptor: FDG, fluorodeoxyglucese: PAMS0, Prediction Analysis of Microarray 50;

TILs, tumour-infiltrating lymphocytes,

Gingras, . ef al. (2017) HER2positive breast cancer islost intrnslation: time for patientcentered  research

Nat. Rev. Clin. Oncol. doi:10.1038/nrclinonc .2017.96
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