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Development of Anti- CD33 (S iglec-3) mAb

for the Treatment of Chronic Hepatitis B
Infection and Alzheimer Diseases

@esearch Nt Infectious Disease

» Technical statement

= CD33 (Siglec-3) is a myeloid membrane receptor which contains an
immunoreceptor tyrosine-based inhibitory motif (ITIM) similar to the immune
checkpoint receptor PD-1. Our recent study identifies CD33 as a pattern
recognition receptor to hepatitis B virus (HBV), and demonstrates that HBV
suppresses host immunity via CD33. We further generate antagonistic mAb
against CD33, which can reverse HBV-mediated immunosuppression and
upregulate host immune responses to TLR ligands. Moreover, the anti-CD33
mAbs have synergistic effect with TLR7-7 agonist GS-9620 (Gilead). Thus, we
would like to test whether anti-CD33 mAb alone, or in conjunction with GS-
9620, can reactivate host immunity to clear HBV infection in hCD33D mCD33
mice (human CD33 transgenic mice with deletion of endogenous mouse CD33)
provided by Dr. James Paulson (Scripps). We also find that CD33-rs12459419C
allele (higher expression of CD33) is strongly linked with higher risk of
developing hepatocellular carcinoma (HCC) in chronic HBV(CHB) patients.
Previously, CD33-rs12459419C is reported to associate with high risk of
Alzheimer’s disease (AD), and the phagocytic activity of microglia is
downregulated in AD microglia due to activation of CD33. We have
demonstrated that anti-CD33 mAb is able to enhance beta-amyloid uptake in
vitro, thus we will test its effect to enhance microglia activity to clear beta-
amyloid in the AD mouse model.

= Applications

= Once we get positive results from animal studies, the human anti-CD33 mAb
will go to CMC (chemistry, manufacturing, and control) and investigational
new drug (IND) application.

= Advantages

= There is no any anti-CD33 mAb capable of block-HBV-mediated
immunosuppression, and enhance the phagocytic activity of
macrophage/microglia.

= Patent status
= We have filed patents for the composition of anti-CD33 mAbs, as well as its
application to treat CHB and AD.
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