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Background

» Hemoglobinopathies affect 7% of the world’s population, with forms such as Sickle Cell Disease

(SCD), affecting 300,000 newborns/year?.

» Upregulation of fetal haemoglobin (HbF) is a well-validated approach to treat beta-

hemoglobinopathies?.

» Evidence from allogeneic bone marrow transplant suggests inducing sufficient expression of HbF
in at least 20% of committed erythroid progenitors (ErP) is predicted to translate into a

transformational SCD therapy34.

 Efficient in vivo delivery may expand the potential of nucleic acid therapeutics to beta-
hemoglobinopathies which would be beneficial as they do not require myeloablative
preconditioning or autologous cell engineering required by other SCD therapeutics®.

 Efficient in vivo delivery would allow the development of RNA activation (RNAa) using small
activating RNA (saRNA) against HbF for the treatment of beta-hemoglobinopathies.

Analysis of the differentiation

Human — In Vitro Delivery to Bone Marrow Derived Erythroid Progenitor Cells

* Incubating healthy donor blood with NOV340-saCEBPA-Cy3
confirmed tropism to myeloid cells. Further in vitro work with
bone marrow-derived (BM) CD34* cells indicated delivery to
different stages of erythroid differentiation, with >90% labelling
of committed ErP cells, and burst forming unit-erythroid
(B/CFU-E) cells.

Summary of Cy3+ cell biodistribution to populations of ErPs after 24hr
treatment. Two different flow cytometry panels were designed to study delivery
efficiency into human bone marrow stem and progenitor cells from 3 different
donors using NOV340-saCEBPA-Cy3. % refers to the median percentage of
Cy3 positive cells across key populations.
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NHP — In Vivo Delivery to Bone Marrow Resident Erythroid Progenitor Cells

* In order to characterise delivery to specific subsets of ErPs the following flow cytometry panels

and gating strategies were employed.
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and well-tolerated treatment in over 130 patients when delivered |V, repeat dosing for in
excess of 1 year has been demonstrated to be well-tolerated.
« Clinical PD data demonstrates target engagement in monocytes.

saRNA can be delivered to therapeutically relevant ErP cells in vivo using a clinically established
liposomal formulation. Rodent data demonstrates PD response. NHP data demonstrates delivery
to greater than 60% of committed ErPs, and equivalence to monocytes in which clinical PD has
been demonstrated. This delivery data provides foundations for the development of
transformational RNAa therapeutics to treat beta-hemoglobinopathies. saRNA therapeutics have
the potential to be a simpler treatment paradigm with lower treatment burden for patients when
compared to ex vivo cell and gene therapy approaches.

Representative image of mouse hind leg bone 24
hours after IV delivery of 4mg/kg NOV340-CEBPA-Cy3.
Bones were sectioned from FFPE blocks for direct
detection of Cy3 fluorescence. Whole femur bones

with inset magnified image demonstrating nuclear
delivery of CEBPA-Cy3 saRNA. Whole femur image
shown at 2X magnification
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