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Once induced pluripotent stermn cells
(iPSCs) have been derived from
mitochondrial patients, isogenic contrels
can be generated using genome editing
i technologies. Correcting the mutations is,
howewver, currently very challenging in the
case of mtDMA. The choice of an effective
neural cell model is critical for enabling
the establishment of high-throughput
compound screenings. The screenings
can be developed based on targets that
are already known or on cellular phenotypes that are identified using the
iPSC-derived neural cells. After the screenings, several validation steps
using various methods and model systems are necessary before being able
to propose any compound as a treatment, leading to a personalized
strategy for drug discovery of neurclogical mitochondrial disease.
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10*livedl0117+ per fetus at a gestational age of 13-14 days (E13-E14; term E21) [1].

Apfficreasigh number of publications describe AFSC isolation using culture conditions alone

no (D12 selgtion at any stage). In the majority of these studies, amniocytes are plated in

tissugfcultyfe-treated dishes in high-serum media (DMEM, with 10%-20% FBS, with or without Abstract
hafic fisfoblast growth factor/FGF-2) [29], and cells have largely mesodermal potential (i.e,
tewftan gexferate adipogenic, chondrogenic, osteogenic, and myogenic lineages; likely to be
ACVISC) i1, 30], although some authors have reported multi-lineage differentiation potential The Known

Stem CELLS

ntroduction

not ghtricted to mesoderm (including neural differentiation, as well as embryoid body

AFSC, derived by positive selection or by expansion conditions, have a cellular phe

between ESCs and adult mesenchymal stem cells (MSC; see Cellular Characteristics and Fig. 1
below) [17]; this is in contrast to other amniotic fluid-derived cells with a purely mesenchymal

phenotype [29], with obvious implications regarding potential regenerative medicine

applications. For the rest of the present review, we will focus our discussion on CD117+ AFSC

only.
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AFSC have an intermediate cellular phenotype between ESCs/iPSC and MSC. This is
supported by expression of both markers/transcription factors of pluripotency and

mesenchymal commitment, as well as their broadly multipotent nature (ability to
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Myeloma Propagating Cells, Drug Resistance and
Relapse

AnasTasios Karapimirass, *® Aristeipis Craipos,™® Vavenmina Capuro,® Katerina Goupevenou,”
Kanagarasu Ponnusamy,” Xiaoun Xino®

Key Words. B lymphocytes * Cancer * Cancer stem cells * Stem cell plasticity » Xenotransplantation
» Hematologic malignancies + Flow cytometry * Epigenetics

Multiple myeloma (MM) is an incurable tumor of the plasma cells, the terminally differentiated
immunoglobulin secreting B lineage cells. The genetic make-up of MM has been extensively
characterized but its impact on the biology of the disease is incomplete without more precise
knowledge of the identity and functional role of cells with multiple myeloma propagating activ-
ity (MMPA). We review here recent data that link MMPA with myeloma clonotypic populations
organized in a cellular hierarchy that mirrors normal B cell development and also with drug
resistance and disease relapse. We further propose a conceptual framework which, with opti-
mal use of recent technological advances in genomics and phenomics, could allow dissection of
the cellular and molecular properties of cells with MMPA, drug resistance and in vivo relapse in
an integrated and patient-specific manner. There is real hope that these approaches will signifi-
cantly contribute to further improvements in disease control, overall survival, and possibly cure
of patients with MM. STEM CELLS 2015;33:3205-3211

In this review artide we attempt to provide an integrated view of the data that link multiple
myeloma propagating cells (MMPC) with drug resistance and disease relapse. We also provide
a blueprint for a tri-dimensional study of MMPC and drug resistance in myeloma patients i.e,
diagnosis vs remission/relapse; bone marrow vs distant disease and within the cellular architec-
ture of the tumour itself by utilizing the unprecedented power of the new high throughput
technologies. It is hoped that such approaches will contribute in the more in-depth under-
standing of the mechanisms that sustain survival and growth of myeloma cells and will identify
new therapeutic targets.
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