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Semma Therapeutics
CEO Bastiano Sanna
with Xander University
Professor Douglas
Melton, scientific
founder of the startup
The company is working
to commercialize a
diabetes therapy.
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Accelerating Innovation
Robust licensing revenue and corporate alliances boost translational research.
Douglas Melton wasstudying frog developmental biology in the 1990s. Then his
young son developed type 1 diabetes, and he
vowed to find a cure for the disease, which
affects as many as 22 million people worldwide. He refocused his lab on the emerging
science of embryonic stem cells, which can
divide and differentiate to become any cell
in the body, and by the early 2000s had outlined the road map to a treatment.
Melton would direct stem cells to be-

come pancreatic beta cells, and transplant
them into patients. “In type 1 diabetes,”
the Xander University Professor explains,
“you have a situation where patients have to
prick their finger and measure the sugar in
their blood, and then inject the right amount
of insulin. The beta cell does both of those
things. It measures blood sugars, and injects
the right amount of insulin”—and does so
better than any machine. Making beta cells
by sleuthing out the right chemical comPh o t og ra p h b y Ji m Ha r r i s o n
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binations—delivered at just the right time,
and in the correct concentrations—took 10
years, and was hailed in 2014 as a major scientific breakthrough in the quest for a diabetes treatment.
During the decade of work to advance his
science, Harvard’s capacity to commercialize scientific discoveries also advanced significantly. In 2005, the University hired Isaac
Kohlberg, an M.B.A. with prior experience
managing technology commercialization at
institutions in the United States and Israel,
to lead its Office for Technology Development (OTD). Since his arrival, innovations
reported annually to his office by Harvard
researchers have risen 60 percent, and licensing revenue has more than doubled, to
$54 million. Last year, the University entered
into 51 new licensing agreements, including
21 licenses that went to startups it helped
launch. Harvard is now ranked third, behind
only Stanford and MIT, on Reuters’ list of
the world’s most innovative universities, a
metric that tracks inventions and citations.
Wallace professor of applied physics Federico Capasso, a prolific inventor who was a
member of the committee that recommended that Kohlberg be hired, recalls that prior
to that decision, “In order to file a patent, you
needed to know who to talk to. It was like
pulling teeth.” Since that time, Kohlberg, as
senior associate provost and chief technology development officer, has assembled a team
of more than 50 full-time staff that includes
experts in business development, corporate
alliances, and intellectual property—headquartered in the Smith Campus Center in
Cambridge, with an effectively equal presence in the Longwood Medical Area. There
is even an OTD team embedded in the Wyss
Institute, a biomedical research organization
that, over time, hopes to become self-sustaining by commercializing its inventions.
Melton, whose efforts to transform a scientific discovery into a therapy illustrate the
challenges of commercialization (and why
the expertise of OTD staff is valuable), says
that a shift in Harvard’s attitude toward the
private sector has been another critical ingredient in the University’s growing success
in effecting this kind of “translation.” In the
1990s, there was “an unstated view that the
commercial world should be separated from
scholarly and intellectual activity,” he says,
but now, “many people, myself included, believe that’s not just a false distinction, but
the wrong distinction—that instead, one of
the positions of the University should be
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A m y Wa g e r s
As a 10-year-old,Amy Wagers knew she wanted to be a scientist, but it wasn’t
until she registered as a bone-marrow donor during her senior year at Northwestern
University that she decided to focus on stem cells. After receiving her Ph.D. in immunology and microbial pathogenesis from Northwestern, and completing a postdoctoral fellowship at Stanford with Irving Weismann, one of the earliest pioneers of
stem-cell research, she became an associate professor of pathology and investigator
at the Harvard-affiliated Joslin Diabetes Center. “I got into aging through the lens of
stem-cell regulation,” she says. “There’s a linkage between the pathophysiology of
aging and the pathophysiology of diabetes, particularly type 2 diabetes.” In 2008,
Wagers moved to the new department of stem cell and regenerative biology, which
she now co-chairs. “When I was a postdoc and I was applying for jobs in academia,
my dad said, ‘When are you going to get out of school?’ and I said, ‘Well, hopefully
never!’” If she isn’t working with students in her lab, the Forst Family professor of
stem cell and regenerative biology is often found spending time with her six-year-old
son, teaching or meeting with undergraduates enrolled in her course on aging—or
sky-diving above Newport, Rhode Island. That practice unexpectedly became tradition when Wagers promised a colleague that if the very first paper out of her lab was
published by the prestigious journal Nature, she would go skydiving to celebrate. “I
was so exhilarated! Afterwards, I went to a little clam shack and had a beer and some
fried clam strips and I was like, ‘I’m alive!’” Now Wagers invites graduate students
whose work is accepted by high-impact publications to join her on a skydiving trip.
voset babür
So far, just one has accepted.
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that sell and make a
top as an adminislot of money on intrative fee. Of the resulin, such as Sanofi,
mainder, 35 percent
Lily, and Novo Norgoes to the creator(s)
The Startup
disk.” A second was
as a personal share,
Melton knewthat making his discov- to “approach a large
and 15 percent as a
ery a practical therapy would be challeng- company without a
research share. Aning, because manufacturing beta cells on presence in the diaother 15 percent
an industrial scale and transplanting them betes market that
flows to the creinto patients would not be sufficient: those wanted to enter it.”
ator’s department or
cells would also have to be protected from And the third was to
center, 20 percent to
attack by the patients’ own immune sys- “start a new biotech
the creator’s school,
tems—potentially requiring further scien- company, where you
and 15 percent to the
have more challengpresident’s office for
tific advances.
Nevertheless, recognizing the clear bene- es around staffing
allocation to institufit—and value—of Melton’s discovery, OTD and fundraising, but
tional priorities. Beidentified “an extremely effective” patent more control over
cause the funds that
attorney to work with him and Vivian Ber- whether the techflow to department
lin, OTD’s managing director of strategic nology is advanced.”
chairs, deans, and the
partnering, to file patents on the discovery
In each scenario,
president are discrein countries around the world. Securing the Melton notes, OTD
tionary (there are no
Isaac Kohlberg
intellectual property (IP) in this way is al- handles negotiations
constraints on their
ways the first step.
with both pharmaceutical companies and use), they are particularly valuable to the
Berlin, “who worked very closely and in- startups, “to try to get the most value for University.
telligently with me,” then presented Melton this IP.” Harvard’s intellectual-property
Berlin arranged meetings with all the inwith the three options he might pursue in policy then governs how royalties and other terested parties, and took notes as Melton
his attempt to develop an approved human licensing revenue from a discovery will be weighed the merits of each approach. His
therapy. “One was to license it to companies divided, after assessing 15 percent off the eventual decision to launch a startup (with
expert help and support from OTD) was
driven in part by a conviction that this was
the best way to ensure that a therapy would
be commercialized quickly for patients, including his son—and his daughter, who also
developed type 1 diabetes.
Melton says Harvard did not press him
Harvardmagazine.com brings you
to make an arrangement that would necescontinuous coverage of University and alumni news.
sarily lead to the highest financial return,
Visit to find these stories and more:
as the University could have (and as occurred, famously, at Rockefeller UniversiWhat’s Up Comes Down, and Vice Versa
ty, which licensed the discovery of leptin, a
Transportation officials plan to rebuild the
hormone that helps regulate body weight,
Turnpike—opening Harvard land for future
to the highest bidder, over the protests of
campus growth.
inventor Jeffrey Friedman). OTD “listens to
harvardmag.com/masspike-19
the investigator,” says Melton—consistent
with its mission: public impact above monCan MOOCs Predict the Future of
etary reward.
Online Education?
Melton founded Semma Therapeutics
Harvard and MIT experiences suggest a more
three years ago with $44 million in a first
modest vision for massive free courses.
round of funding. OTD worked with venharvardmag.com/moocs-19
ture capitalists to launch the startup and
license the IP. Harvard is listed as the owner
Sexual Harassment and Assault
of the patented technology, while Melton
Reports Increase in 2018
and contributing colleagues are listed as
The University reports on a continuing trend—
the inventors, the standard practice in the
and commits to improving its culture.
United States. Semma has since improved
harvardmag.com/harassment-18
Melton’s original protocol, industrializing
it to work at scale and under conditions
where the cells could be implanted into
JUSTIN IDE/HPAC

to bring new knowledge to the benefit of
people. It’s very hard to do that if you don’t
use the word ‘commercialization.’”
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human patients. The company is exploring the opportunity to test the cells in a
human clinical trial, which could begin in
a year or two. First the cells would be tested in patients taking immunosuppressant
drugs. Then, in order to provide a therapy
without the need for immunosuppression,
the company will test an encapsulating
device made of fine mesh that allows glucose and insulin to pass through, but bars
immune cells that would attack the transplanted beta cells. If successful, this protocol would provide a functional cure, or
long-term therapy, for type 1 and even some
cases of type 2 diabetes.

Partnering with Industry

Commercialization via t he approaches

JIM HARRISON

Melton considered for his diabetes discovery is just one of the tactics in OTD’s strategy for advancing research. Another major
focus is alliances with corporate partners.
Such relationships advance innovation by
generating research and development funding, while facilitating collaboration among
the best researchers in the field, whether in
academia or industry. They also enable sharing of resources such as data, research materials, or special facilities, Kohlberg points
out. Ty pical ly,
these partnerships
are focused on realworld problems—
something that
researchers and
students alike, at
all levels, increasingly find appealing. Although the
dollar amount of
research funding
from Harvard’s
corporate partnerships is comparable to that from licensing (more than
$50 million apiece
in fiscal year 2018),
there is one big difference: in corporate partnerships, all the income supports
researchers in their work.
Some of the research agreements focus
on collaboration with a single lab. Others
are broader; a 2016 alliance with a group
of Tata companies is providing $8.4 million over six years to researchers throughout Harvard working in areas of strategic

In the past five years, OTD has helped faculty
members start more than 70 companies and
raise more than $1.5 billion in equity financing.
interest to that multinational. A project in
the labs of Charles River professor of engineering and applied science Robert Wood
and Loeb associate professor of engineering and applied science Conor Walsh, for
example, is looking at the role of robotics
and wearable technologies in the factory of
the future. Kohlberg’s team knows who is
doing relevant research, helps the for-profit
entity select the project it will fund, and
drafts an agreement. For the companies, the
incentive is an option to license the resulting IP, in order to develop it further toward
a product or service.
To ensure that these agreements don’t
compromise academic integrity, Kohlberg
adds, the University has developed principles and policies to avoid conflicts of interest, to make certain that all research is
faculty-initiated, and to ensure that there
is no limit on publication. Research agreements therefore offer no guaranteed results
to sponsors, include limits on duration and
IP rights, and reserve the rights
of researchers at
Harvard and elsewhere to use any
resulting discoveries for educational
and not-for-profit
research purposes.
Fabyan professor of comparative
pathology Arlene
Sharpe, chair of
Harvard Medical
School’s new department of immunology, has collaborated through
such agreements
with a half-dozen
Arlene Sharpe
pharmaceutical
companies during the past five years as she
works to find ways to trigger the immune
system to recognize and attack cancers. She
has thrived on the interaction with industry colleagues: “I feel incredibly fortunate
to have had the collaborations I’ve had as a
result of these alliances.” Currently, she is
working with Channing professor of medi-

cine Dennis Kasper, also an immunologist, to
study the influence of the gut microbiome on
the immune system. A venture-capital firm is
providing $4.5 million to fund the research,
and has first rights to acquire any resulting
discovery—potentially leading to a startup
that develops new therapies. “Harvard is fortunate to have the savvy people we do [in
OTD],” says Sharpe.

Accelerators and
an Entrepreneurial Ecosystem
Beyond licensing agreementsand
corporate partnerships, OTD has another
tool at hand: internal “bridge” funding for
research through “accelerator” programs.
“The big challenge that any university has in
advancing innovation,” Kohlberg explains,
“is what we call ‘the valley of death.’” Many
promising laboratory discoveries are not
mature enough to interest investors or a
company. OTD bridges that gap with two
accelerators, one in the life sciences (funded
by the Blavatnik Family Foundation in 2013),
and a smaller fund in physical science and
engineering, funded by the University itself.
A volunteer advisory committee of venture
capitalists, faculty, entrepreneurs and executives decides how to allocate the funds,
while OTD does due diligence with professors’ proposals in advance to make sure that
“there is a clear road map and trajectory”
toward a marketable discovery.
“Accelerator funding is always quite helpful because it allows you to focus on de-risking the technology,” explains Wyss professor
of biologically inspired engineering Jennifer
Lewis, whose lab has benefited from both the
biomedical and the science and engineering
accelerators. Currently at work on development of an artificial organ (see “Building Toward a Kidney,” January-February 2017, page
37), Lewis says that among the reasons she
decided to come to Harvard in 2013 was “this
idea that at the end of the scientific discovery process, there was an enabling path for
translation…allowing the impact of our work
to be much bigger.”
While the OTD measures its success in
terms of long-term impact on society, its financial impact is already evident—and parH arv ard M aga z in e

Reprinted from Harvard Magazine. For more information, contact Harvard Magazine, Inc. at 617-495-5746

21

H a rva r d ' s

J o u r n a l

ticularly salient in an environment of constrained federal support for research. The
fiscal 2018 commercialization revenue of $54
million, and the corporate research funding
of $51 million, point to a new vision for advancing academic innovation that meshes
well with the University’s aspirations for
developing an enterprise research campus
in Allston: in the past five years, OTD has
helped faculty members start more than 70
companies and raise more than $1.5 billion in

“We spend a lot of our time in the labs” with
researchers, rather than in the OTD offices.
equity financing to commercialize Harvardbased discoveries.
Kohlberg says success in this kind of
work turns on building relationships of
trust. “We spend a lot of our time in the
labs” with researchers, rather than in the
OTD offices, “and we interact on a regu-

Undergraduate Education Agendas
I. Gen Ed in the Offing
When shebecame dean of undergraduate
education last July 1, Amanda Claybaugh,
Zemurray Stone Radcliffe professor of English, immediately inherited the Faculty of
Arts and Sciences’ (FAS) longest-running,
most pressing curricular challenge: launching the College’s re-reformed, required General Education courses successfully, effective
this coming fall semester. During a December conversation at her office in University
Hall, she put that in context of her office’s
larger mission: devising “a new story about
what a liberal-arts education is in the twenty-first century,” amid such pressures as students’ strong shift toward concentrating in
STEM fields (science, technology, engineering, and math), and the need to bridge students’ varying preparations before they matriculate to assure that all can “have access
to the same set of possibilities at Harvard”
no matter where they began. But first, Gen
Ed, which Claybaugh said had dominated
her first six months.
Briefly: in 2016, the faculty concluded a
review of the curriculum as it was reconsidered under former president Lawrence H.
Summers, legislated under interim president
Derek C. Bok, and implemented amid the
financial crisis during Drew Gilpin Faust’s
administration—and found it a mess (see
“Unfinished Business,” July-August 2018,
page 3). The new Gen Ed, about to debut,
says it “lies at the heart of the intellectually
transformative mission of Harvard College
and seeks to prepare students for meaningful lives of civic and ethical engagement in
an ever changing world.” The means are one
half-course each, purpose-built, from the
four categories of Aesthetics & Culture;
Ethics & Civics; Histories, Societies, Individuals; and Science & Technology in So22

ciety. In addition, the young scholars must
take a departmental course from each of the
three FAS divisions (arts and humanities;
science and engineering; and social sciences); and a course in the new empirical and
mathematical reasoning field.
The purpose-built offerings (and the new
empirical reasoning one) are Claybaugh’s
principal concern, as they
have been her predecessors’. They depend on
professors’ willingness
to step outside their disciplinary teaching (tied
into their research and
graduate-student mentoring), which in turn depends on having time and
resources to propose, devise, and have vetted new
courses and pedagogies.
And to satisfy student
demand, there need to be
plenty of courses among
which to choose (and a
compelling appeal, since
undergraduates can cling
to their concentrations).
Claybaugh said she
has found that everyone
involved in building the
new Gen Ed agrees that the courses have to
feel distinctive to students, who have to be
able to understand why that is so. The common element, she said, is pedagogy. Once the
substantive idea for a course is approved, it
is assigned to a team within the Bok Center
for Teaching and Learning who work with
faculty members on course development,
and to teaching specialists and resource
people in the Division of Continuing Education, the Academic Technology Group,
and the libraries and museums (whose col-

lar basis with chairs of departments, with
deans, and with heads of research centers in
a very close way.” The result is a single, integrated ecosystem—unique in higher education, he says—built to accelerate the pace at
which discoveries can become technologies.
vjonathan shaw

lections may figure in experiential classes and exercises). Although the solutions
necessarily vary by field, she said, each
course aims to realize the Gen Ed ambition
of connecting learning to the wider world
by devising assignments that are outwardfacing—in disciplinary terms, by crossing
scholarly boundaries; or even through engagement with real-world circumstances
and challenges.

Amanda
Claybaugh

JUSTINE COOPER
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The new faculty chairs of the Gen Ed
committee—Suzannah Clark, Knafel professor of music, and Amy Wagers, Forst
Family professor of stem cell and regenerative biology (see Harvard Portrait, page
19)—are helping ensure that the professors
teaching these new courses are also building
a common culture. During the winter, the
Gen Ed faculty will convene over dinners
to talk about their courses, solicit and offer suggestions, and take the first steps toward becoming an interdisciplinary teach-
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