Targeting Tumor-Derived Exosomes using a Lectin Affinity Hemofiltration Device
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“ The Hemopurifier® : A first-in-class candidate for targeting tumor-derived exosomes in oncology
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hemofiltration device that is operated using dialysis infrastructure, for * The Hemopurifier has a dual mechanism of action:
removing exosomes from circulating blood. The Hemopurifier incorporates » Plasma separation based on size (<200 nm); 2"’5:1;5J ;:}D{
size exclus_ion and a Iect_in (Galamfhus n{'valis agglutinin; GNA) affi_nity matrix . GNA capture based on high-mannose surface glycoproteins. I 55{;{:}
for capturing nanoparticles having high mannose glycoprotein surface . T Corurge Hownd G -
structures. Hemopurifier Oncology Program 2 ollow Fivrs gil 70“1J3

« FDA granted "Breakthrough Device” designation for the removal of exosomes for advanced and ggﬂ,i/”c: b S-U:jf}}j);j}

Experimental Procedures: A benchtop version of the clinical Hemopurifier device metastatic cancer patients who are unresponsive or intolerant to standard of care therapy (Ref 4). ' {ilhl :)ijziii
was operated by recirculating exosomes from cancer patients’ plasma through the < FDA approved an Investigational Device Exemption (IDE) for an Early Feasibility study of the ( S— )
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were assessed using exosomes isolated by a proven and reliable method, sizé . A scaled-down Hemoupurifier device is being advanced for exosome isolation for exosome-based Figure 1: (A) The clinical Hemopurifier;
exclusion chromatography, which utilizes small-size ion exchange columns (mini- diagnostic applications in oncology. (B) Schematic of the Hemopuirifier cartridge

SEC) to obtain total exosome fractions from plasma (Ref 1). The Hemopurifier-
captured exosomes were quantified and phenotyped using nanoparticle tracking

analysis (NTA) and the ExoView instrument Results: The Hemopurifier® captures and removes exosomes from recirculating fluids in vitro
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therapeutic targets. Aethlon is advancing the Hemopurifier as a therapeutic device to
remove tumor-derived exosomes from cancer patients’ circulation in combination with
standard of care therapies.

Figure 2: Capture of exosomes by the Hemopurifier. Plasma was from Stages IllI/IV cancer patients prior to treatment (University of California, Irvine IRB approval
CPA#13990, HS# 2014-1523). Exosomes were enriched using mini-SEC or ultracentrifugation to determine the input exosome concentrations by nanoparticle
tracking analysis (NTA). Exosomes were applied to medium that was recirculated continuously over small-scale Hemopurifiers using a peristaltic pump. Fluid aliquots
were taken at the indicated time points to analyze exosomes remaining in solution (i.e. unbound) vs. time by NTA.

Tumor-derived exosomes as therapeutic targets in oncology
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« Exosomes are 30-150 nm, membrane-bound vesicles containing cellular cargo. i e e Figure 3 (left): Characteristics of exosomes ,that are captured by the Hemopurifier. Representative analysis of
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correlations of exosome concentrations with tumor stage (Ref 2). by the Hemopurifier in vitro (as per Figure 2). ExoView (NanoView Biosciences) analysis was performed whereb
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* Immune suppression | » The Hemopurifier captures exosomes that are abundant in cancer patients’ plasma.
: : 10" . . . . .
 Chemotherapy & immunotherapy resistance ; » Ongoing studies are evaluating the immunophenotypes and functions of captured exosomes.
 Exosomal PD-L1 suppresses anti-tumor immunity and has been implicated in 10 s T 2 The Hemopurifier is being advanced as a clinical hemofiltration device for removing circulating
resistance to immune checkpoint inhibitors (Ref 3). Diameter (nm) exosomes from cancer patients as an adjunct to immunotherapy.
* There are no approved therapies for addressing exosomes.  Therapeutic exosome removal may improve patients’ immune status and responses to therapy.
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