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Since the 1970s, the nature of academic-industry collaboration in 
the development of new drugs has primarily involved academic 
research on the elucidation of mechanisms of disease and 
the identification of promising therapeutic targets, with the 
biopharmaceutical industry taking the lead from that point 
forward, into drug discovery and ultimately clinical evaluation. 
Uniquely however, academic medical centers (AMCs) have had a 
starring role spanning multiple R&D stages in the early successes 
of gene and cell therapy (GCT): the University of Pennsylvania 
with Kymriah and Luxturna, Nationwide Children’s with 
Zolgensma. Were these one-off exceptions? Will AMCs play this 
role in GCT more broadly, or will we revert to a more traditional 
industry-led process? We have analyzed recent trends, as well as 
talked to leaders from biopharma, academia, and venture capital 
to understand where things are headed, and what particular 
advantages and challenges AMCs bring to the table in playing a 
driving role in the development of new cell and gene therapies. 
What we found is a complex, evolving landscape as AMCs and 
industry attempt to bridge different incentives, cultures, and ways 
of working to bring new solutions to patients.



Relative to other modalities, cell and gene 
therapies have had a long and difficult 
maturation period. Early adverse events in gene 
therapy and the enormous procedural complexity 
of engineered autologous cell therapies 
combined to keep most of industry away from 
the late 1990s until the early 2010s: the risk 
was just too high to attract investment looking 
for an attractive return. It is in that relative 
vacuum, that a few principal investigators (PIs) 
at flagship AMCs stepped in, and by hook or by 
crook managed to cobble together sufficient 
resources from NIH funding and philanthropic 
gifts to demonstrate the technological feasibility 
and potential impact of those therapies, thereby 
opening the door for industry interest. It is 
interesting to contrast this trajectory with that 
of gene editing where the transition to a leading 
industry role has been much quicker.

But beyond accidents of history, stakeholders 
told us that GCTs were especially well suited for 
AMC involvement. First, bone marrow transplants 
(BMTs) have, from the 80s and onward, become 
increasingly sophisticated procedures and the 
expertise and processes developed to support 
them are a natural fit to cell-based therapies, 
particularly autologous ex-vivo gene therapies. 
Relative to the industrial scale of small molecule 
work, GCTs are much more oriented toward 
the laboratory scale. Second, by the nature of 
the interventions and the patient phenotypes, 
GCTs are more amenable to early readouts 
than other therapies. Gene transfer or cellular 
engraftment have natural associated biomarkers, 
and the unambiguous severity of the underlying 
conditions tend to lend themselves to early clinical 
indications of efficacy (or inefficacy). Relative to 
a small molecule going through a phase 1 in early 
volunteers, first in human trials in GCT in a single 
AMC with single digit enrollment can provide a 
disproportionate level of information.

The history and nature of gene and 
cell therapies have converged to give 
AMCs a head start

“The model where academics bring these 
therapeutics forward is a new model and 
has been nonexistent in drug discovery 
until now.”
Head of R&D, top 10 pharmaceutical company



We built on and updated a prior analysis (Kassir 
et al. 2020) to look at U.S. trial sponsorship by 
academia or industry in mid-2019 and looked at 
trials launched in the subsequent period to-date 
(Figure 1). What emerges are three main points. 
First, that although the fraction of programs 
sponsored by academic institutions remains 
significant, it diminished during the most recent 
period, which reflects the tremendous growth of 
industry efforts, in part catalyzed by technical 
progress, but also by a historically large influx of 
venture capital. Second, the industry share has 
grown more for in vivo gene therapy than for cell 
therapy, either in the form of ex-vivo autologous 
or off the shelf allogeneic cell therapies which 
is the results of the historical BMT expertise 
resident in AMCs. Finally, as expected the 
academic share is highest for early trials with 
almost all late stage trials conducted by industry.

These trends appear to indicate a shift back 
toward the classic R&D paradigm (Figure 2A, 
page 5), but does it mean that AMCs’ involvement 
further into the R&D value chain (Figure 2B, 
page 5) will decline/stop? For leading AMCs, 
this does not appear to be the intent based on 
publicized positioning and investments. Many 
are actively building infrastructure to support 
translational research ranging from standing up 
GMP cores (to manufacture product for early 
human trials), strengthen IP and tech licensing 
offices, and develop new investment mechanisms 
to support PIs with promising ideas at a pre-
company formation stage. In our discussions 
with AMC leaders who are managing ever-
increasing healthcare cost pressures, there is 
clear interest in capturing more of the value of 
innovation that emerges from their institutions 
and understanding that this requires pushing 
activities further toward the value inflection linked 
to clinical proof-of-concept.

Recent trends have 
increased the share 
of industry programs 
relative to AMCs

Will this model of AMC-industry collaboration be a 
viable model long-term? Leaders we talked to have 
diverse opinions, with some expressing optimism 
and others with a less sanguine view. However, 
they largely agreed on the main structural 
strengths and weaknesses of AMCs when it 
comes to leading discovery and early development 
of therapeutics; but they did not weigh them 
equally leading to different conclusions.

Comparison of sponsorship of trials active in 8/2019 to those 
launched from 8/2019 to 1/2022. Darker colors indicate later 
phases. Detailed counts are as follows: In vivo gene therapy 
(130) ’19 to ‘22 (64); ex vivo engineered autologous cells (187); 
’19 to ‘22 (160); off the shelf engineered allogeneic (24) ’19 to 
‘22 (56). Raw 2019 data kindly provided by Dr. Walid Gellad from 
University of Pittsburgh (Kassir et al. JAMA 323 pp 890-1)

Figure 1: Sponsorship trends in cell
and gene therapy US-based trials



Across our conversations, a recurrent theme was 
the outsized roles of principal investigators (PIs). 
PIs enjoy significant independence: they have their 
own sources of funding through grants, and as 
academic faculty members do not have to answer 
to a classic hierarchical reporting relationship. 
That allows a level of experimentation and risk-
taking that does not exist in industry. In addition, 
the physician-scientist combination in a single 
individual enables a marriage of bench science, 
clinical acumen, and access to patients in a way 
that is not reproduced in industry where these roles 
are separated under different functions. As a result, 
this is probably the only setting within life sciences 
where it is possible to get anywhere close to the 
fast-prototyping model that has been so successful 
in tech, but so elusive in therapeutic development. 

The central role of PIs at AMCs: 
unique advantages, challenges

On the other hand, that same independence leads 
to a level of idiosyncrasy which is challenging to 
manage at the institutional level. Talking to AMC 
as well industry leaders we heard a number of 
issues. For example, some PIs decide on their 
own to start collaborations with other AMCs and/
or industry connections without it being part of a 
thought through strategy. Other PIs will continue 
to tinker with a product concept after it ought to be 
locked down for validation.

A. Traditional AMC and industry roles; B. Alternative development model pioneered by some 
AMCs in gene and cell therapy development.

Figure 2: Involvement of AMCs in the 
therapeutic R&D value chain value chain



Another recurrent theme that we heard across 
conversation is the challenge for AMCs to develop 
capabilities with foresight on long-term R&D 
objectives, such as scalable GMP manufacturing. 
Many leading AMCs have developed GMP cores 
to enable human-grade materials to be produced 
at small-scale but will typically require significant 
process improvements for larger clinical and 
commercial scale. While some are attempting 
grow those cores into institutional platforms, 
converting them from bespoke capabilities 
into industry-norm facilities is not easy (one 
interviewee we talked to thought it would be best 
to hire leaders from the CDMO industry to achieve 
that).

Industry stakeholders also noted that AMCs 
still struggle on a case by case basis in putting 
in place strategic collaborations with partners. 
While customization for individual circumstances 
is obviously necessary, frameworks or master 
agreements to support collaborations are still 
lacking, requiring an inordinate amount of effort 
for each arrangement with industry.

Enhancing AMC-
industry collaborations

Leaders at large pharma are predisposed to 
a positive outlook on AMCs’ involvement in 
therapeutic development. They view academic 
collaborations as a third pillar to their innovation, 
complementing internal efforts as well as BD with 
early stage biotech companies. In fact, a head 
of R&D told us that without AMCs’ involvement, 
it would be very difficult for them grow their GCT 
portfolio to their target level. Large pharma clearly 
sees value in these relationships, in part because 
they sometimes allow picking up attractive assets 
at lower valuations than through negotiation 
with a company (though we were told that AMCs 
have gotten better at negotiating deals over the 
years), and in part because they have a general 
interest in maintaining active relationships with 
organizations that include world-leading scientists 
and clinicians. At the same time, pharma leaders 
told us that their experience with PIs was uneven, 
with more seamless experiences with those with 
prior experience working with industry. AMCs 
could enhance collaboration between their PIs 
and industry by filling that experience gap when it 
exists, by playing a heavier role in the collaboration 
itself or simply enabling mentorship from industry-
oriented colleagues.

The potential for AMC-
industry collaboration: 
biopharma partners

“The hard part is creating a sufficient CMC 
and manufacturing package to get these 
to market. That’s where AMCs and pharma 
really come together.”
R&D SVP, top 10 pharmaceutical company 



VC leaders have a less sanguine view, in part 
because it is much harder for them to engage with 
AMCs than with free standing start-up companies, 
but also because they clearly see the system-level 
issues mentioned above that handicap AMCs. 
There are exceptions though, such as Deerfield, 
that have found engagement models with AMCs, 
including Dana Farber. Finally, there is a sense 
that for VC funds, the breadth of opportunities 
available with any given AMC may be too narrow 
to provide sufficient investment opportunities, and 
the timeline to exit opportunities from the initial 
collaboration may be too long.

Other strategic investors that are involved in the 
life sciences are exploring potential involvement 
with AMCs. In particular, well-capitalized contract 
manufacturers (CMOs) and contract research 
organizations (CROs) can offer unique synergies 
of being able to both provide capital as well as 
capabilities necessary for enabling downstream 
R&D activities. Whether this more unique 
collaboration type can take hold remains to be 
seen, but it would provide an opportunity for both 
sides to generate more value for themselves than 
is typical in biopharma R&D.

The potential for AMC-
industry collaboration: 
investors

“In autologous cell therapy, AMCs 
play an important role in clinical 
development over pharma, but in 
gene and allogeneic cell therapy, the 
private sector is more likely to lead.”
Top life science VC Managing Director

While there is not overall alignment of opinions, 
in most of our conversations, stakeholders have 
converged on the unique advantage of AMCs 
when it comes to autologous cell therapies, where 
vein-to-vein time matters, there is a natural fit 
to BMT expertise, and new self-contained GMP 
solutions are becoming available (Miltenyi’s 
Prodigy, Lonza’s Cocoon). When it comes to in-
vivo gene therapy, these advantages are less, and 
industry, with its standardized processes, may 
have an edge unless AMCs invest in scalable core 
capabilities. However, leaders agreed that for 
ultrarare conditions where economics are, at least 
before PoC, not attractive for the private sector, 
AMCs are likely to continue to play the leading role, 
even in in-vivo gene therapies. 

Our own perspective is that unique opportunities 
are available when discovery and early clinical 
work are collocated and that, in certain conditions, 
this can make AMC-industry collaborations 
incredibly productive. However, structural 
elements that enable these collaborations are still 
in their infancy: by bringing together stakeholders 
from both industry and academia, the World 
Medical Innovation Forum is a singular setting in 
which these enabling elements can be seeded to 
speed up therapeutic progress.

Bringing stakeholders 
together
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