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Stage Principle Advantages Disadvantages Examples Ref
1. Pre-transplantation stage: terminally differentiate hESC or selectively remove undifferentiated hESC
Induced Extended Easy to Differentiation ~ Direct hESC 2132
differentiation differentiation  perform, efficiency is differentiation to motor
of remaining or additional Inexpensive; crucial, neuron progenitors in the
undifferentiated differentiated Unclear about presence of retinoic acid
cells steps by the effect of (RA) and sonic hedgehog

chemical chemicals on (SHH)

...................... induction. ... desiedcell o]
Removal by Purification of ~ High Antibody and MACS or FACS sorting 37.38.47-
specific desired celior  specificity; inhibitor of well-characterized 5
antibodies or removal of specificity is surface antigens, such as
inhibitors undesired crucial, SSEA-4 and TRA-1-60,

cells with Costs, or inducing hESC death
specific by cytotoxic mAb84,
antibodies or scFv84-HTH, or inhibitor

,,,,,,,,,,,,,,,,,,,,,, inhibitors ]
Selection by Purification of ~ High Genetic Genetic selection of 52,53
transgenic desired cell or  specificity, manipulation sox1GFP-expressing
fluorescent removal of High yield; introduce neural precursors against
marker undesired another safety  undifferentiated hESC or

cells with hurdie; removal of Oct-4 GFP-
transgenic expressing
fluorescent undifferentiated hESC

______________________ MAIKET e
Purification on - Division by Easy to Low specificity, Percoll density 54,55
physical differences in  perform, Low yields; centrifugation enrich
properties cell Fast, hESC-derived

adherence or  Inexpensive, Cardiomyocytes
~ density

gradient

centrifugation

2. Early post-transplantation stage: interrupt tumor progression
Prevention of Selectively Easy to Only active Induction of apoptosis in 56
tumor targeting perform, teratoma- - undifferentiated cells
formation by teratoma- Inexpensive, forming cells expressing Oct-4/PAR-4
cytotoxic drugs  forming cells Fast, can be by ceramide analogues

with high targeted,
proliferation Dormant cells
rate cannot be
eliminated;
Interruption of ~ Transfection ~ Able to trace  All cells Termination of 57-89
tumor ~ with a fusion the kinetics  carrying the undergoing teratomas
formation by gene of teratoma  “suicide gene”  formation by applying
genetic consisting a formation, are eliminated,  ganciclovir to hESC
engineering “suicide gene”  Timely, Genetically carrying thymidine kinase
and a High yields;  modified cells (TK) and fluorescent
fluorescent are prone to marker fo induce cell
marker transformation;  death

3. Late post-transplantation stage: remove detected tumor

Removal of Transfection High yields;  All cells Removal of detected g0
detected tumor  of hESC with carrying the tumors by applying
by genetic transgenic “suicide gene” ganciclovir to hESC
engineering viral gene and are eliminated,  carrying thymidine kinase

induce cell Genetically (TK) to induce cell death
death with modified cells

Figure 1
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Antibody Target cell Target Mode of cell death
anfigen
MEM-59 Hematopoietic progenitor cells CD43 Apoptosis
Rituximab Non-hodgkin's lymphoma CD20 Apoptosis
GA101 Non-hodgkin's lymphoma CD20 Oncosis
Tositumomab Human lymphoma cells CDb20 Oncosis
anti-HLA-DR Primary chronic lymphocytic HLA-DR Oncosis
mAbs leukemia celis
RAV12 Adenocarcinoma RAAG12 Oncosis
Anti-porimin Jurkat cell Porimin Oncosis
RE2 Interleukin 2-dependent T cell n.a. Oncosis
Anti-NeuGcGM3 | Breast carcinoma and melanoma NeuGcGM3 Oncosis
14F7 cells
Anti-NeuGcGM3 Lung tumor cells NeuGeGM3 Oncosis
Abs
Figure 2
Hallmarks Assays
Celi shrinkage and apoptotic body formation Electron microscope (TEM or SEM)
Caspase activation Measure caspase activity
Phosphatidylserine externalization Annexin V detection
DNA fragmentation TUNEL assay
Figure 3
Hallmarks Assays
Rapid cell death (within seconds to | Flow cytometry
minutes)
Membrane damage Uptake of trypan blue/propidium iodide/Dextran
beads;
Scanning electron microscope
Apparent swelling of cell and organelles Transmission electron microscope
Cytoskeleton proteins degradation Western Blot
Leakage of intracellular components Change in lactate dehydrogenase concentration

Figure 4A
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Figure 12A

=Cell' Adhesion proteins : |

PODXL, integrin o-6/0-5/0-1, integrinp-1/f-5,
SorLA-1, CD44, Protocadherin-1, Na/H exchanger,
CD166, Nenroligin-4, Laminin y-1, Neuvoplastin,
D239, CD326, CD56, CD36, Cell adhesion
molecule 1, CD111, CD113, Calsyntenin-1, Tubulin-
specific chaperone D, Catenin ¢-1/p -1/A-1,

ATPase proteins |

Na/K-transporting ATPase a-l/ct-Z/a—S/ﬁ-S:ATP‘SFl,
CDh340, E-NPP 1, T)-’msine—proteiﬁ kinase Kit,
CD331, SR Ca(2+)-ATPase 2, LACS 3, Hexokinase-
1, V-ATPase subunit A, CTP synthase 1, PFK-A

PCT/SG2014/000570
with
periodate
I -Cytoskeleton-associated proteins

Trans-Gelgi network infegral membrane protein 2,
Prominin-1, Syndecan-1, Plexin-B2Z, CD 100,
Leucine-rich repeat neurenal protein 1, KIF 11/12,
Dynamin-2, Alpha-actinin-1, NHERF-1, TCP-1-
epsilon, TCP-1-delta, Filamin B

‘ Transporter proteins

CD98, GLUT-3, GLUT-2, GLUT-1, Sodium
bicarbonate cotransporter 3, MRP46, K-Cl
cotransporter 4, LT'C4 transporter, Zinc transporter
ZIP14, MOAT-C, MOAT-B, NPPC1, SLCI12A4,
SLC5A6, Potassium-chloride transporter 9, MCT-1,
Alpha-adaptin C, Beta-1-adaptin, Beta-COP, Alpha-
COP, Gamma-2-COP, Exportin-2

Figure 12B
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