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IN VITRO CELL DEPLETION

Bone Marrow Transplant (BMT) is a potentially curative treatment for malignant
and non-malignant blood disorders and has demonstrated impressive outcomes in
autoimmune diseases. Prior to BMT, patients are prepared with high-dose
chemotherapy alone or with total body irradiation, and both are associated with
early and late morbidities, such as organ toxicities, infertility, secondary
malignancies and substantial risk of transplant-related mortality. This greatly limits
the use of BMT in malignant and non-malignant conditions. To address these
issues, we are developing non-genotoxic antibody drug conjugates (ADCs)
targeting hematopoietic stem cells (HSCs) and immune cells to safely condition
patients for BMT (Posters 2041, 3314, 3316, and 3324).
An alpha-amanitin ADC targeted to CD45 may be appropriate for conditioning
patients for BMT since it may i) be non-genotoxic; ii) avoid bystander toxicity, due
to amanitin’s poor cell permeability as a free toxin; and iii) kill cycling and noncycling cells, the latter being necessary for effective HSC and immune cell
depletion. Eliminating both immune cells and HSCs with an anti-CD45 ADC has the
potential to enable allogeneic transplants in malignant and non-malignant settings
(Posters 2041, 3316 and 3324). In addition, this strategy may also be effective in
enabling immune reset through autologous transplant in patients with
autoimmune diseases.
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Figure 1: CD45-AM is highly effective at killing PBMCs and primary human CD34+CD90+ HSCs in vitro.
(A) Human PBMCs were cultured for four days in the presence of CD45-AM or isotype control ADC and cell
viability was measured by CellTiter Glo. (B) Primary human CD34+ bone marrow cells were cultured for 5 days
with CD45-AM or isotype control ADC and live CD34+CD90+ HSC counts were determined by flow cytometry.
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CD45-ADC
CD45-AM is an antibody-drug conjugate consisting of a chimeric human anti-CD45 antibody
conjugated to alpha-amanitin (AM), a RNA polymerase II inhibitor capable of depleting cycling and
non-cycling cells. The alpha-amanitin linker toxin is under license from Heidelberg Pharma. The
isotype control ADC is a non-targeted monoclonal human IgG antibody conjugated to alpha-amanitin.
In Vitro Cell Culture
Human peripheral blood mononuclear cells
(PBMCs) were cultured in RPMI 1640 with 10%
FBS in the presence of ADCs for 4 days and
viability assessed by CellTiter Glo. Human HSCs
(CD34+ selected BM cells) were cultured in SFEM
media containing IL-6, TPO, FLT-3 ligand and SCF.
After 5 days of incubating with ADCs, viable HSCs
were quantitated by flow cytometry.
In Vivo Studies
Humanized NSG mice (pre-transplanted with
human cord blood CD34+ cells) were purchased
from the Jackson Laboratories. Mice were given
a single i.v. injection of each antibody-drug
conjugate. Male cynomolgus monkeys were
given single i.v. dosing over 1 hour. All in vivo
research was conducted in accordance with the
Guide for the Care and Use of Laboratory
Animals published by the National Research
Council of the National Academies and under the
approval of the Institutional Animal Care and Use
Committee.

Figure 2: CD45-AM ADC selectively depletes human HSCs and Immune cells in humanized NSG mice.
(A) Schematic of in vivo humanized NSG model. CD45-AM or control antibodies were dosed on day 0.
Peripheral PBMCs were collected on days 7 and 14 and examined by flow cytometry for human CD45 cells. On
day 14, the presence or absence of human CD34+ cells in the bone marrow was quantitated. (B) The absolute
number of human CD45+ cells in peripheral blood 14 days post-injection. (C) The absolute number of human
CD34+ cells in the bone marrow of humanized NSG mice 14 days post-administration. Similar results were
obtained for CD34+CD90+ (data not shown). * p <0.05 when comparing CD45-AM against any control group.
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Figure 4: Fast half-life CD45-AM ADC effectively depletes CD45 cells in cynomolgus monkeys.
(A) Peripheral lymphocyte depletion by CD45-AM as assessed by CBC. (B) Dose-dependent depletion
of bone marrow HSCs (95% depletion of CD34+CD90+ cells), T cells (84% depletion) and B cells (96%
depletion) is observed 14 days post CD45-AM. * p <0.05 when comparing CD45-AM against control
groups.

CONCLUSIONS

We have demonstrated that a single administration of CD45-AM ADC is
capable of:
• Potent killing of human PBMCs and CD34+CD90+ hematopoietic stem
cells in vitro
• Depletion of human immune cells and CD34+ cells in the bone marrow
of humanized NSG mice
• Depletion of immune cells and CD34+ cells in the bone marrow of
cynomolgus monkeys
Next steps:
• Finalize mAb-linker-toxin construct and select a lead for development
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Figure 3: CD45-AM ADC has a fast half-life PK profile in cynomolgus monkeys.
(A) Schematic of in vivo model (n = 3/group except n = 2 for 1 mg/kg). (B) CD45-AM exhibits non-linear PK
indicative of target-mediated drug disposition (TMDD) PK with a short half-life suitable for transplant.

Non-genotoxic conditioning with a CD45-ADC may provide a novel approach
for safer conditioning prior to BMT and greatly increase the number of
patients eligible for a transplant. In addition to applications in transplant for
malignant diseases (Poster 3316), this approach may allow for patient
preparation for BMT in non-malignant conditions (Poster 2041) including
autoimmune diseases.

