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Kimmtrak and other clinical-stage assets, 
“we know our platform works.”

One design feature that the Immunocore 
and Immatics portfolios share is that 
they both rely on soluble versions of 
affinity-matured TCRs that resemble the 
real things found on the surface of T cells. 
AbbVie has also taken this approach, first 
with its survivin-targeted TCR bispecific, 
ABBV-184, which entered human testing 
in 2020 before being shelved last year in 
favor of the company’s trispecific candidate, 
ABBV-189. That newer agent, developed in 
collaboration with Harpoon Therapeutics, 
uses the same soluble TCR, but has an 
extended half-life owing to the inclusion of 
an antibody domain directed against human 
serum albumin, explains Harpoon CSO 
Holger Wesche.

That’s about it for soluble TCR bispecific 
development, though. Most other  
companies — and there are a growing 
number, with startups such as 3T 
Biosciences and CDR-Life entering the  
field — are working with TCR-mimic 
antibodies or antibody fragments instead.

Scheinberg, together with Eureka’s Liu 
and others, first demonstrated the concept 
seven years ago in tumor-bearing mice. 
As reported in Nature Biotechnology, they 
created a bispecific bearing a TCR-mimic 
antibody that targets a peptide derivative 
of Wilms’ tumor 1 (WT1) presented on 
HLA-A*02:01. The therapeutic killed 
leukemia and solid tumor cells, with 
indications that it helped trigger T cells  
to act against tumor antigens besides  
WT1 — a concept known as ‘epitope 
spreading’ that Liu describes as a “great 
upside for this approach” because it usually 
leads to more effective and longer-term 
anticancer responses. (Scheinberg is a 
scientific advisor to Eureka.)

More recently, researchers from the Johns 
Hopkins University School of Medicine, 
led by cancer geneticists Bert Vogelstein 
and Shibin Zhou, described a series of 
T-cell-engaging bispecific drug candidates 
that deploy TCR-mimic antibodies to 
take aim at HLA-presented peptides from 
mutant TP53 or RAS neoantigens. Unlike 
other kinds of antigens, which are merely 
tumor-associated, these mutant proteins are 
“exclusively cancer-specific,” notes study 
author Suman Paul, a physician-scientist 
at the Johns Hopkins Sidney Kimmel 
Comprehensive Cancer Center, which offers 
“a big advantage” over other kinds of targets. 
The Hopkins team created a new startup, 
ManaT Bio, to advance the therapeutic 
strategy further.

For now, Roche remains the only 
company with bispecifics built around  
TCR-like antibodies in clinical development. 

Phase 1 testing of the company’s RG6007, 
which targets WT1, started in 2020 for 
patients with acute myeloid leukemia; and 
a first-in-human trial of RG6129, which 
targets MAGE-A4, kicked off earlier this 
year for patients with select solid tumors. 
At the same time, the Basel, Switzerland-
headquartered drug giant is also investing 
in soluble TCR-based bispecifics through 
its US subsidiary Genentech, which has 
an ongoing co-development pact with 
Immunocore. Pablo Umaña, head of cancer 
immunotherapy discovery at the Roche 
Innovation Center Zurich, describes this 
technological bet-hedging as “valuable at 
this early stage of the game.”

“It’s good to have these different 
approaches, and we can see how they play 
out in the clinic,” Umaña says. “I wouldn’t 
say a priori there is an advantage of one over 
the other. It depends on how you implement 
your expertise.”

One inherent risk with any TCR 
bispecifics, whether built around 
soluble TCRs or mimetic antibodies, 
is cross-reactivity. Because antigen 
presentation involves such short peptides — 
just 9–11 amino acids long — there is  
a lot of opportunity for off-target 
recognition of peptide–HLA complexes, 
which could lead to undesired toxicities. 
“That’s really the big issue,” says Bill Strohl, 
a retired industry executive who specializes 
in biologics drug discovery. “That’s 
fundamentally what your limitation is  
for this technology.”

Executives at Adaptimmune, a former 
sister company to Immunocore, learned 
this the hard way when they advanced an 
engineered T cell therapy expressing an 
affinity-matured MAGE-A3–targeting TCR 
into clinical development about a decade 
ago. Two early trial participants died of 
cardiac problems because, the companies 
later learned, of TCR cross reactivity with 
a peptide derived from a muscle-specific 
protein found in the heart.

“That was one of the case studies for why 
we need a technology like this,” says Leah 
Sibener, cofounder and head of therapeutic 
discovery at 3T, a company spun out of 
structural immunologist Christopher 
Garcia’s lab at Stanford University that is 
using yeast display libraries and machine 
learning algorithms to identify and validate 
TCR targets. “One of the properties of 
TCRs is that they can be cross-reactive to 
related and unrelated epitopes, so being 
able to identify these liabilities is critical for 
clinical development.”

Joseph Dukes, a former Immunocore 
scientist who now heads translational 
science at Enara Bio in Oxford, UK, and 
his colleagues have similarly developed 
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COVID vaccine IP waiver 
agreed

After an 18-month deadlock, the 
United States, European Union, India 
and South Africa have agreed on the 
key elements of a plan that will allow 
third-party manufacturers to produce 
patent-protected COVID-19 vaccines. 
South Africa and India have pushed for 
an intellectual property (IP) waiver for 
COVID-19 vaccines and treatments since 
late 2020, and on 15 March Adam Hodge, 
spokesperson for US Trade Representative 
Katherine Tai, confirmed that “[t]he 
difficult and protracted process has resulted 
in a compromise outcome that offers the 
most promising path toward achieving a 
concrete and meaningful outcome.”

Although the parties have not come 
to an agreement on the final text, the 
United States says it will continue to 
engage with World Trade Organization 
(WTO) members to get vaccines to as 
many people as fast as possible. The deal 
will allow those developing countries 
that exported less than 10% of the world’s 
coronavirus vaccine doses in 2021 to 
authorize a patented vaccine without 
the patent owner’s consent. IP rights will 
also be waived for the ingredients and 
processing necessary to manufacture 
COVID-19 vaccines. It will not apply to 
treatments or diagnostic tests, and China 
will likely be excluded from any waiver.

The Biotechnology Innovation 
Organization blasted the news, calling 
“the irrational fixation on weakening  
IP … a distraction from the real challenge  
of overcoming global vaccine hesitancy, 
removing actual trade barriers, and 
helping countries to strengthen their 
healthcare infrastructure so that we can 
get more shots in arms.” The proposed 
waiver will need to be approved by  
all 164 WTO members.
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