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Two Brothers Transplanted for Late
Infantile KrabbeDisease

UCBT age 2.5 month



Impact of Performance Status and Infused
CFU on Survival

Overall Survival by Performance Status

1.0

0.8

Probability
o
(o))

o
~

0.2

= 30, 90, 100 (N=92)
= 10-70 (N=66)

0.0

o 1 2 3 4 5 6 7 8 9 10 11
Years Post Transplant



Some newborns with Krabbe Disease have sustained
prenatal damage to their cortical spinal tracks
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Engraftment of Donor Cells in Brain after UCBT
(Likelyoccuring3-6 months post transplant)

Globoid bodies

not detected in
patient o0s
brain

1. Female patient, male donor, cortex from autopsy 10 months post transplant;

2. Female patient and donor, 5 years post transplant, studies in progress.
***Collaboration with Wesleigh Gorgiana and Evan Snyder
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DUOGQGO1 ¢Initial Description

A E Tracy, Aldrink, JPanosian D Beam, J Thacker and M Reese and J
Kurtzberg, Isolatiorof oligodendrocytelike cellsfrom, humanumbilical
cord blood, Cytotherapy(2008)10, 518-525.

A ET Tracy, CY Zhang, T Gentry, 8éWdularsand JKurtzberg, Isolatiorand
expansion of oligodendrocyte progenitor celfeom cryopreserved
human umbilical cordblood, Cytotherapy(2011)13, 722729.

A Completedpreclinicaltoxicology, biodistribution, animal toxicology,
validation of manufacturing,stability, developmentof release criteria,
clinicalprotocol for INDsubmission



DUOQ®D1 - Characteristics

A Tightly adherent
A Very low residual blood cells, esp-CElls

A Cells with characteristics of myeloid lineage
microglia [CD11b, CD45] and oligodendrocyte
lineage CNPasgOlig2, A2B5]

A Potential for multiple beneficial action:
enzyme replacement, antinflammation,
myelination
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DUOGO1-Manufacturing (GMP)

More than Minimally Manipulated

A Thaw 2@ fraction of licensedCBU, wash
A Deplete RBC

A Culture, NCS proliferation conditions, demi
depleting nonadherent cells in feeding

A Differentiation medium d1417

A Trypsinize wash d21

A Formulate for IT injection in syringe (5mL, RL)
A Release: viability, sterility, endotoxin, flow



DUOGO1 Manufacturingc GMP

Day O Day 7 Day 14 Day 17 Day 21
Growth
medium
q Administer IT
Thaw and Feed Feed Feed Harvest
50% 50% 50% i
wash 20% 0 0 o Release testing

. NTM GM F lation: RL L
fraction of UCB ormulation om

Growth medium (GM)Alpha MEM , 10% FCS, Igé&hcillinfstreptomycin, L
glutamine, 5ngmLPDGF, 1ngiLneurotrophin3, 10ngMLVEGF, 30ngiL
triiodothyronine,

Neurotrophicmedium(NTM):Neurocult N&A basal medium, Neurocult NS
proliferation supplement, PDGF, VEGF, an@NIT3 at 2X GM concentrations.



SHORT-TERM BIODISTRIBUTION T DAY 1

pg human DNA/100 ng total DNA

Brain Spinal Cord Lung Liver
Mock-injected

T1-Msl - - - - Each transplant cohort included one mock-transplanted mouse that

T2-Ms1 - - - 5 received |l actated Ringero6s Solution

T3-Ms1 ) ) ) ) In all of the transplants these con
and were sacrificed on the first day following the transplant.

TA-Msl ) ) ) ) Human Alu DNA sequences were not detected in any tissues harvested

T5-Ms1 - - - - from these mice.

Day 1

T1-Ms2 12 104 2.8 - ' -

T2-Ms2 T =5 i i Each transplapt coho'rt included one mouse that was sacrificed on the
first day following their transplant.

T3-Ms2 3.4 70.4 111 0.82 Within the first day post-transplantation, human Alu DNA sequences

T4-Ms2 - 0.67 5.1 0.69 could be detected in brain, spinal cord, lung and liver.

T5-Ms2 T g o v No human DNA was detected in bone marrow or spleen.

ng human DNA/tissue
Brain Spine Lung Liver

T1-Ms2 70.6 493 3.97 - Each individual PCR reaction determined the amount of human DNA that

T2-Ms2 539 22.7 - - was detectable within 100 ng of total DNA (see above).

T3-Ms2 112 465 28.9 0.757 To examine the relative distribution of DUOC-01 cells within different
tissues, the values observed within individual PCR reactions were

T4-Ms2 - 0.36 7.79 4.02 adjusted to account for the total amount of DNA that had been recovered

T5-Ms2 9.99 0.24 13.4 1.89 from that tissue.

Robert Storms, 2014



Tissue distribution of DUOQ1 cells

Brain
|| ey | ponbnmeasion | Toniomarse
day 1 40f5 3.4¢ 107 pg 9.9¢539ng
day 14 4 of 8 0.6¢ 18.6 pg 3.7¢9.8ng
day 28 3of7 1.2¢ 7 pg 4.5¢22.3ng
day 56 2 of 2 1.8¢ 10 pg 4.6¢ 32.4ng
Spine
| ey | ponbnmeasion | _Toanonabotisie
day 1 50f5 0.7¢ 104 pg 0.35¢ 493ng
day 14 4 of8 0.8¢ 4.7 pg 0.41¢6ng
day 28 40f 8 0.8¢ 6.5 pg 0.44¢5.1ng
day 56 lof2 1 pg 0.56ng

Robert Storms, 2014



Mechanisms by which DUOC-01
exert potential therapeutic effects

A Cytokines produced by DUOC-01
constitutively & in response to various
biological stimuli

I IL6 (pro-neuro and angiogenic);

I IL10 (anti-inflammatory)
A Demonstration of LSD enzyme production
A Verification of delivery of DUOC-01 to brain

A Demonstration of efficacy in animal model
of reversible demyelination



Activity* of 11 lysosomal enzymes in 5 cGMP batches of DAOOC

UCB Number
Enzyme 600661 601558 601217 220058 220115 MEAN SD
I -galactosidase 914.4 902 281.2 1184.2 974 851.2 302.5
I -mannosidase 72.8 75.8 54.9 98.7 66.2 73.7 14.4
h-L-fucosidase 1819 1661 5452 2171 3409 2902.4 1414.7
h-mannosidase 503.8 574 377.5 636 757.6 569.8 127.3
i -glucuronidase 1493 1620 943.7 1754 1429 1447.9 275.7
i -N-acetylglucosesulfatidase 2351 2173 1647 3246 2684 2420.2 532.0
arylsulfataseA 119.6 52.2 200.1 115 79.3 113.2 49.9
galactocerebrosidase 15 6.9 14.3 9.46 6.51 7.7 4.2
sphingomyelinase 16.4 22.6 30.1 27.1 20.6 23.4 4.8
glucocerebrosidase 127 255.9 428.9 307 373.9 298.5 103.9
h-L-iduronidase 48.6 65.5 43.3 28.3 36.4 44.4 12.5

*nmol/h/mg protein
Analysis done by Lysosomal Disease Tekahgratory Jefferson Medical College

David Wenger, 2013



Normalized concentrations of cytokines in DUMIC
culture medium at time of harvest

0.023 0.805 29.6 2445 980 3522.52
0.225 0.388 106.4 1.2 776 28.28
0.296 0.406 95.6 2.1 1261 211.77
0.274 3.077 40.9 115 2548 1391.29
0.063 0.09 49.2 1.3 1212 169.41
0.581 0.877 247.2 4.1 1914 0
<OOR 0.35 18.5 263.8 1775 1156.47
<OOR <OOR 35 <OOR 292 1508.72
0.183 0.749 77.8 79 1345 998.6
0.203 0.989 75.3 115.1 712 1198.5

IL-1b, 11-4, 11-:12, 11-13 were barely detectable in supernatants from all lots.

#pg/106cells/mL atd21
<OOR= out of range low



Cytokines secreted by DUGTL in response to TNF
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Shiverer Neuronal Cell/UCB-Derived Oligodendrocyte Co
Culture demonstrating oligodendrocyte (circled) closely
associated with myelinated shiver neuron axonal process

DUOC-011 a UCB derived cellular therapy to
promote myelination



% Initial body weight

DUOC-01 promotes remyelination in

cuprizone treated
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NSG mice

DUOC-01 injected one day
after cessation of cuprizone.

Animals not receiving cells
were unhealthy after one
week. All brains harvested
for histology.

Arjun Saha, 2013/14



DUOC-01 promotes remyelination In
cuprizone treated NSG mice

Control: No cuprizone Cuprizone No DUOC-01  Cuprizone + DUOC-01



