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225Ac-labeled CD33-targeting lintuzumab and BCL-2
iInhibitor venetoclax for radioimmunotherapy of acute
myeloid leukemia (AML)



225Ac-Lintuzumab and venetoclax combination provides a
robust antitumor response and increases survival benefit in
OCI-AML3 xenografts



; a-Tubulin




225Ac-lintuzumab induces double-stranded DNA breaks in
AML cell lines

Garg R. et al. Cancer Med. 2021, Clinical trial NCT03867682 is ongoing



213Bj-labeled antibodies to 1,3-beta-glucan for
radiommunotherapy of fungal infections



All human
pathogenic fungi
express:

heat shock protein 60
beta (1,3)-glucan
ceramide

melanin

C.albicans

C.neoformans



Treating mice infected with Blastomyces dermatitidis
with RIT targeting beta-glucan

Helal M. et al. Front. Microbiol., 2020



Safety study of 213Bi-400-2 antibody in healthy dogs

Three 1.5 year old female beagles were given
intraveniously 3.5 mCi 213Bi-400-2
(0.5 mCi/kg body weight).
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Helal M. et al. Molecules, 2020




213Bi- and %?°Ac-labeled antibodies to HIV gp41 for
radiommunotherapy of HIV



PLoS One. 2012, 7(3):e313586. Epub 2012 Mar S.

Pre-Clinical Evaluation of a ?'°Bi-Labeled 2556 Antibody
to HIV-1 gp41 Glycoprotein in HIV-1 Mouse Models as a
Reagent for HIV Eradication

Ekaterina Dadachova'*, Scott G. Kitchen®, Gregory Bristol?, Gayle Cocita Baldwin®, Ekaterina Revskaya',
Cyril Empig?, George B. Thornton®, Miroslaw K. Gorny?, Susan Zolla-Pazner*?, Arturo Casadevall’

High affinity
Ka=0.1 nM,
3.6x10° binding sites per infected cell

Targeted killing
Demonstrated in vitro and in vivo killing of infected

human cells. RIT reduced HIV to undetectable levels.

Low toxicity
Platelet counts and gross pathology unaffected by RIT



RIT-induced killing of PBMCs derived from 15 ART-treated or ART-naive
patients

Tsukrov D. et al. Frontiers Med. 2016



New York Magazine, 2009



Mechanisms of CNS HIV Infection and Damage

Cytokines:
TNF-a, IL-1B, IL-6

Blood-Brain Barrier

Chemokines:

CCL2

Macrophage infection
and activation

Neurotoxic Host Factors:

NO, excitatory amino acids,

Free radicals, quinolate, PAF

Uninfected and Neurotoxic Viral Factors:

HIV Infected Tat, gp120, gp41, Nef, Vpr, Rev

Monocytes

Astrocyte infection
and activation
\ Microglia infection
~3 and activation Neuro
Lymphocyte
S\
T Cell Demyelination, pruning,

neuronal injury and loss

Courtesy of Dr. J.W. Berman




RIT induced killing of HIV-infected cells in human BBB
model

McFarren A. et al. AIDS 2016
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Next steps should be combination treatments in
humanized mice and non human primates

Combination of ART,
RIT and possibly,
reactivation drugs in a
state of the art humanized
mouse model as a
prelude to non-human
primates studies.

Dadachova and Berman Nature Methods 2015



Next Frontier...

225Ac and 2'3Bi — labeled antibodies may be suitable for
selective killing of cytotoxic T and B cells in autoimmune
disorders such as diabetes, lupus and multiple sclerosis.



Conclusions

- Unique properties of 22°Ac and 2'3Bi make them very
attractive for treatment of cancer and infectious diseases.

- These radionuclides may also find applications for
treatment of autoimmune disorders.

- Collaborations between researchers, physicians and
Industry partners are needed to bring those novel therapies
to patients.
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