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PRODUCT R&D

SWEET SPECIFICITY
By Karen Tkach Tuzman, Senior Writer
Siamab Therapeutics Inc. is gearing up to compete in the small 
but active space of companies targeting sugar groups that are 
up-regulated in cancer. So far, its technology has produced 
a lead therapeutic, a deal with Boehringer and a pathway to 
companion diagnostics.
The biotech is now disclosing the first fruits of its platform, with 
three presentations in the last month on ST1 ADC, an antibody-
drug conjugate (ADC) in preclinical testing for solid tumors, 
slated to enter the clinic in 2019. 
Cancer cells have long been known to harbor proteins differently 
glycosylated from those in normal cells, but the difficulty has 
been in developing high-affinity therapies that target individual 
sugars specifically. 
Others in the field have developed mAbs against tumor-
associated sugars found on multiple cell surface proteins, or 
against specific cell surface glycoproteins that distinguish tumor 
cells from normal cells (see “mAb About Sugar”).  
Siamab’s platform is based on a glycan microarray that can 
fish out high-affinity sugar-binding mAbs, developed by its 
academic founder, Ajit Varki, a professor of cellular & molecular 
medicine at the University of California San Diego.
“Biophysically, antibodies much more easily bind proteins, 
and rarely bind sugars in a tight and specific manner; it’s a 
rare antibody that binds sugars well,” said CEO Jeff Behrens. 
“Until carbohydrate array technology was developed by Varki 
and others over the past decade, it was very difficult to assay 
specificity and be confident that an antibody is truly specific for 
a particular carbohydrate structure.”
The microarray uses a chip loaded with dozens of purified 
carbohydrates to assay antibody binding. The company seeds its 
chips with a library of over 70 tumor-associated carbohydrates 
and closely related molecules that represent off-target binding 
risks, and screens for potent, selective mAbs against sugars that 
are overexpressed in cancer but absent on the surface of healthy 
cells. 
According to Behrens, a key feature is that the platform includes 
several carbohydrates where the presence of specific sialic acid 
groups is all that distinguishes the tumor-associated form from 
the off-target species. “Our array was engineered to highlight 
these very subtle differences in carbohydrate chemistry that are 
specifically relevant to cancer settings.”

He added that the glycan microarray enables real-time 
profiling of antibody generation in mice, which has helped the 
company fine-tune immunization protocols for its largely non-
immunogenic carbohydrate antigens. 
“We can take serum from animals during the course of 
immunization studies, profile the immune response in each 
animal, and watch the response evolve over time both in titer 
and in specificity,” he said. “That can teach us empirically what 
immunization strategy is provoking the most specific high titer 
response for a particular antigen and adjuvant combination.” 

SUGAR WEAPONS
Siamab was launched in 2006 as Sialix Inc. to commercialize 
research tools developed by Varki, pivoted to drug development 
in 2012, and changed its name in 2014.
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INNOVATION STAGE

Product ST1 antibody-drug conjugate (ADC)

Concept Humanized mAb against the tumor-associated 
carbohydrate sTn, linked to the cytotoxic 
warhead monomethyl auristatin E (MMAE)

Disease Solid tumors

Competition mAbs targeting other tumor-associated 
carbohydrates; mAbs targeting tumor-
associated glycoproteins

Differentiation Potentially greater affinity and specificity for its 
carbohydrate target; targets all glycoproteins 
containing the antigen sTn instead of a single 
glycoprotein

Administration IV

Risks MMAE-associated neutropenia; changes in bone 
marrow cellularity

Development status Preclinical

Patents Patent application filed

Company; lead 
investigator

Siamab Therapeutics Inc.

http://bciq.biocentury.com/companies/siamab_therapeutics_inc
http://bciq.biocentury.com/products/st1_antibody-drug_conjugate_(adc)
http://bciq.biocentury.com/companies/university_of_california_san_diego_(ucsd)
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Behrens told BioCentury Siamab has raised over $11 million in 
series A funding from undisclosed investors and $3 million in 
grants, and is now raising series B funding to take ST1 ADC 
into the clinic. The company is developing CHO cell lines to 
manufacture ST1 ADC.
ST1 ADC contains a humanized mAb against the tumor-
associated carbohydrate sTn, linked to the cytotoxic warhead 
monomethyl auristatin E (MMAE). Because sTn decorates 
multiple proteins in cancer, including MUC1, MUC16 and 
CD44, the company thinks the mAb will target a wide range of 
tumor cells.
At Cambridge Healthtech Institute’s Discovery on Target 
conference in September, the company showed sTn was expressed 
on myeloid-derived suppressor cells (MDSCs) from primary 
patient tumor samples representing multiple cancers. sTn levels 
in patient MDSCs were proportional to the carbohydrate’s levels 
on surrounding tumor cells, and experiments in a mouse model 
of breast cancer suggested tumor sTn was driving the antigen’s 
expression on MDSCs.
Behrens said that additional data generated in-house show ST1 
ADC depleted MDSCs in tumors in a xenograft mouse model 
of ovarian cancer, suggesting the company will not need to 
optimize the MMAE warhead to improve activity.
At the October American Association for Cancer Research 
(AACR) meeting on Addressing Critical Questions in Ovarian 
Cancer Research and Treatment, Siamab showed sTn was highly 
expressed in primary human ovarian tumors, and ST1 ADC 
shrank tumors in both chemotherapy-naïve and chemoresistant 
patient-derived xenograft (PDX) models of the disease. 

“Our antigen appears to be up-regulated in chemoresistant and 
recurrent disease,” said Behrens. “That’s exciting, because we 
can potentially make a real difference with patients dealing with 
chemoresistant tumors.”
The company also showed anti-sTn mAbs from its platform 
could be used to detect sTn via ELISA and IHC assays.
Behrens said Siamab is working on two companion diagnostics 
for ST1 ADC. “Traditional IHC is quite informative with this 
target. We’re also working on a serum-based assay.”

And at this week’s Conference on Molecular Targets and Cancer 
Therapeutics organized by AACR, European Organization for 
Research and Treatment of Cancer (EORTC) and National 
Cancer Institute (NCI), the company presented PK and safety 
data for ST1 ADC.
The compound had a half-life of about three days in mice 
and four days in cynomolgus monkeys, and induced no gross 
pathological changes in any of the monkey organs assessed. It 
did induce modest neutropenia and mild decreases in cellularity 
and in the myeloid-to-erythroid ratio in monkey bone marrow, 

MAb ABOUT SUGAR
At least four companies have disclosed active programs targeting tumor-associated carbohydrate antigens or glycoproteins, all of which are developing mAbs or 
antibody-drug conjugates (ADCs). Several have multiple programs; the status for the most advanced is shown. Funding totals do not include public grants. (A) 
MabVax Therapeutics Holdings Inc. (NASDAQ:MBVX) is also conducting Phase I trials combining MVT-5873 with MVT-1075, an anti-CA19.9 (sialyl Lewis A) 
mAb linked to a radioisotope. Source: BCIQ: BioCentury Online Intelligence; company websites

COMPANY FOUNDED RAISED ($M) COMPOUND(S) DESCRIPTION STATUS

Glycotope GmbH 2001 $134.0 PankoMab-GEX IgG antibody targeting a mucin 1(MUC1; 
CD227) glycopeptide epitope

Phase II

MabVax Therapeutics Holdings 
Inc. (NASDAQ:MBVX)

1988 $551.6 MVT-5873 (A) Human IgG1 mAb targeting a CA19.9 (sialyl 
Lewis A) epitope

Phase I

Siamab Therapeutics Inc. 2006 $11.8 ST1 ADC ADC composed of a sialosyl-Tn antigen (sTn) 
antibody and monomethyl auristatin E (MMAE)

Preclinical

Go Therapeutics Inc. 2013 $5.0 GO-2; GO-6 T cell bispecific antibodies targeting hybrid 
epitopes that are part protein and O-glycan 
structure

Preclinical

“Specificity has been a historical 
challenge for antibodies to tumor 
carbohydrates.”
Scott DeWire, Boehringer

http://bciq.biocentury.com/targets/sialosyl-tn_antigen_(stn)
http://bciq.biocentury.com/targets/mucin_1_(muc1)_(cd227)
http://bciq.biocentury.com/targets/mucin_16_(muc16)_(ca125)
http://bciq.biocentury.com/targets/cd44
http://bciq.biocentury.com/companies/american_association_for_cancer_research
http://bciq.biocentury.com/companies/european_organization_for_research_and_treatment_of_cancer
http://bciq.biocentury.com/companies/european_organization_for_research_and_treatment_of_cancer
http://bciq.biocentury.com/companies/national_cancer_institute
http://bciq.biocentury.com/companies/national_cancer_institute
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which the authors noted was typical of ADCs with MMAE 
warheads.
In addition, Siamab has presented preclinical data showing 
mAbs from its platform can be used to generate bispecific 
compounds. At AACR’s annual meeting in March, the company 
described molecules containing anti-sTn mAbs linked to a 
single-chain variable fragments (scFv) targeting CD3, which 
activate T cell responses against sTn-positive tumors.

PASS THE SUGAR
Siamab has started to receive interest from pharmas. On Oct. 
4, it announced a collaboration with Boehringer Ingelheim 
GmbH to discover mAbs against undisclosed tumor-associated 
carbohydrates.

Scott DeWire, Boehringer’s global head of business development 
and licensing for cancer immunology, immune modulation, 
and biotherapeutics, told BioCentury the pharma sought out 
Siamab’s technology as part of its push for access to novel types 
of tumor antigens. “For solid cancers in particular, these tumor 
antigens are hard to find, and we have to look beyond just 
membrane proteins,” he said.
He said Siamab’s technology addressed the specificity hurdles of 
targeting carbohydrate antigens. 
“What impressed us about Siamab was the ability to use their 
proprietary platform to identify highly selective antibodies to 
these tumor-associated carbohydrate antigens,” said DeWire. 
“Specificity has been a historical challenge for antibodies to 
tumor carbohydrates.”

According to DeWire, Boehringer is looking to incorporate 
Siamab’s mAbs into bispecific molecules that activate T cells, but 
hasn’t ruled out other applications.
DeWire said the partners will identify the best indication for 
the mAbs as their studies progress. “We see the potential for 
antibodies to tumor-associated carbohydrate antigens in a wide 
array of solid cancers.”
Under the terms of the partnership, Boehringer will have the 
option to further engineer, develop and commercialize the 
mAbs. The agreement is for one target, and Boehringer has the 
option to add a second. 
In 2012, Siamab granted Momenta Pharmaceuticals Inc. an 
option to license a preclinical mAb program against cancer-
specific glycans containing Neu5Gc. Behrens told BioCentury 
Momenta did not exercise the option, which expired in the 
period 2013-14, about the same time as the company switched 
its therapeutic focus to autoimmune disease.

COMPANIES AND INSTITUTIONS MENTIONED

American Association for Cancer Research (AACR), Philadelphia, Pa.

Boehringer Ingelheim GmbH, Ingelheim, Germany

European Organization for Research and Treatment of Cancer (EORTC), Brussels, Belgium

Momenta Pharmaceuticals Inc. (NASDAQ:MNTA), Cambridge, Mass.

National Cancer Institute (NCI), Bethesda, Md.

Siamab Therapeutics Inc., Newton, Mass.

University of California San Diego, La Jolla, Calif.

TARGETS

MUC1 (CD227) - Mucin 1

MUC16 (CA125) - Mucin 16 

Neu5Gc - N-glycolylneuraminic acid

sTn - Sialyl-Tn antigen
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“Biophysically, antibodies much more 
easily bind proteins, and rarely bind 
sugars in a tight and specific manner; 
it’s a rare antibody that binds sugars 
well.”
Jeff Behrens, Siamab
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