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Technology Summary 

 Cancer Testis Antigens (CTA) are promising targets for adoptive immunotherapy.

 Restricted expression in somatic normal tissues and majority of CTAs are intra-
cellular proteins

 Ectopic expression in many cancer types often associated with worse clinical 
outcome

 Synovial Sarcoma X chromosome breakpoint (SSX) family of protein are CTA 
associated with advanced stages of cancer.

 We developed an antibody binding domain that recognizes peptide 41-49 of SSX2 
that is expressed in a MHC restricted manner (HLA-A*0201).

 Using the newly developed binding domain, we generated a Chimeric Antigen 
Receptor (CAR) that specifically targets the peptide 41-49 of the SSX2 antigen.

 SSX241-49 CAR constructs have been engineered and preclinical data for AML 
generated

 Our initial product will be CAR-based cell therapy for HLA-A*0201 patients with 
cancer expressing SSX2.



Problems with Today’s Chimeric Antigen 

Receptor (CAR) Therapies

Current CAR therapies target Tumor 

Associated Antigen (TAA) and often are 

associated with off-target toxicity.

Common side effect are:

Cytokine Release Syndrome (CRS),

Neurotoxicity,

Neutropenia and Anemia.



HL Bio. Solution

 Target intra-cellular Cancer Testis Antigen (CTA) SSX2 through peptide 

presentation on the tumor cell surface in the context of Major 

Histocompatibility Complex (MHC) molecules.

 Limited on-target and/or off-target toxicity by CAR expressing T or NK cells as 

CTA have  extremely restricted expression on normal tissues and often 

present intra-cellularly.
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SSX241-49 Binding Protein Pipeline
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AML …………………….
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Multiple Myeloma .
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U.S. Market Opportunity for SSX241-49 CAR 

T-Cell Therapy

 SSX2 is expressed in Melanoma, Colorectal Carcinoma, 
prostate cancer, Breast Cancer, Hepatocellular Carcinoma, 
Glioma, Lymphoma (NHL), Leukemia, gastric Carcinoma, 
and Thyroid Carcinoma.

Smith, H. A. & McNeel, D. G. The SSX Family of Cancer-Testis Antigens as Target 
Proteins for Tumor Therapy. Clin. Dev. Immunol. 2010, 1–18 (2010). 

 HLA-A*0201 allele is found in 40-50% of the population 
(various ethnicities). 

 In 2020, an estimated 950,000 people in the United States will be 
diagnosed with one of the 10 cancers listed above. Around half of 
those patients carry the HLA-A*0201 allele.



Competition in the Cell Therapy field for 

patient with AML

 Our competitive advantages:

 SSX241-49 CAR uniquely behaves like a T-Cell Receptor 

(TCR) and therefore is more tumor specific.

Potential for “off the shelf” products. 

Our CDRs are protected by a patent application.

CAR Target Cytotoxicity Results

CD123 Long term hematopoiesis

High rates of CRS

No clinical trial results

CD33 Lung and GI

Hematopoietic toxicity 

“potent but transient”

Lewis-Y Antigen GI Toxicity

High rates of CRS

Transient – all patients 

relapsed



Founders
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What does HL BioTherapeutics need? 

 What we are looking for:

 Serial entrepreneur with potential for CEO role

 Investment / Financing

 Is there a market for the newly developed antibody 
specific for SSX241-49?

 Yes. Not only in AML but also in solid tumors for which limited treatment 
options are available.

 How far from evaluation of the technology in patients?

 We generated a significant amount of pre-clinical data in AML and 
patients could receive SSX241-49-based CAR cells within 24 months.

 Can a therapeutic antibody be developed from our CRDs?

 Yes, but evaluation in multiple cancers would required a significant 
investment.



What makes HL BioTherapeutics unique?

 Immunotherapy platform with a target that 

may work against multiple types of cancers.

CDRs protected by patent application.

HL Bio. team of clinician and scientist with 

strong and unique expertise to make the 

SSX241-49 products (CAR, antibodies) 

successful in the immunotherapy field.


