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In medical parlance, “stat” means important and urgent, and that’s what 
we’re all about — quickly and smartly delivering good stories. We take 
you inside science labs and hospitals, biotech boardrooms, and political 
backrooms. We dissect crucial discoveries. We examine controversies and 
puncture hype. We hold individuals and institutions accountable. We 
introduce you to the power brokers and personalities who are driving a 
revolution in human health. These are the stories that matter to us all.

Our team includes talented writers, editors, and producers capable of  
the kind of  explanatory journalism that complicated science issues some-
times demand. And even if  you don’t work in science, have never stepped 
foot in a hospital, or hated high school biology, we’ve got something for 
you. The world of  health, science, and medicine is booming and yielding 
fascinating stories. We explore how they affect us all. And, with our eBook 
series, we regularly do deep dives into timely topics to get you the inside 
scoop you need.
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The approvals of  the first gene and cell therapies in recent years have ushered 
in a new era of  medicine.

These cutting-edge approaches are poised to change the trajectory of  how we 
treat cancer, fatal genetic conditions, and other devastating diseases. But these 
innovations also come with their own set of  challenges, including issues of  
access. The high price tags of  such therapies that have hit the market in recent 
years, and the expected steep costs of  others in development, raise questions 
about how health systems, payers, and patients will pay for the treatments.

Taken together, these stories underscore not only the promising future of  gene 
and cell-based therapies, but also the issue that must be navigated for them to 
reach their full potential. 

The future of cutting-edge gene 
and cell therapies
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The Food and Drug Administration on Friday approved the first personalized 
cell therapy to treat patients with advanced multiple myeloma. It will be 
marketed under the brand name Abecma by its makers, Bristol Myers Squibb 
and Bluebird Bio.

Multiple myeloma is a cancer that forms in plasma cells, a type of white blood 
cell that helps fight infections. In people with multiple myeloma, malignant 
plasma cells accumulate in the bone marrow, where they crowd out healthy 
blood cells, causing tumors, kidney damage, bone destruction, and impaired 
immune function.

Abecma was cleared by the FDA to treat patients with multiple myeloma that 
is no longer responsive to four or more previous lines of therapy. The treatment 
will cost $419,500, Bristol and Bluebird said.

“This is a new chapter and a new opportunity for patients and caregivers in 
myeloma,” said Ken Anderson, a multiple myeloma expert at Boston’s Dana 
Farber Cancer Institute. 

By Adam Feuerstein
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“We now have a new modality, if you want to call it that, for myeloma therapy, 
so it’s very exciting and likely the first of many such approvals. It provides an 
option for our patients, many of whom have no other options.”

The FDA has now approved five patient-specific cell therapies, or CAR-T treat-
ments. The other four medicines — two from Gilead Sciences, and one each 
from Novartis and Bristol — were approved for different forms of lymphoma, 
another type of blood cancer.

Abecma is made by first extracting white blood cells from multiple myeloma 
patients and, in a lab, genetically engineering them to recognize a protein 
known as B-cell maturation antigen (BCMA) found on malignant plasma cells. 
Once injected back into the patient, the re-engineered immune cells seek out 
and kill BCMA-containing cells.

It is the first approved CAR-T that targets the BCMA protein. The other four 
CAR-T treatments are made in the same way, but the T cells are engineered 
to target a protein called CD19.

For Bluebird, the approval of Abecma represents a much-needed win for the 
cancer side of the biotech that is scheduled to be spun out into an independent 
company by the end of the year. Bluebird invented the CAR-T treatment and 
later licensed rights to Celgene, which was then acquired by Bristol. Bluebird 
will share in the profits earned from the sale of Abecma in the United States.

The approval is also a rare bit of positive news for Bluebird at a time when its 
gene therapy arm has been beset by regulatory and safety setbacks.

“Today’s announcement represents an important milestone for Bluebird, marking 
both our first approved treatment in oncology and our first approved treatment 
in the United States,” said Bluebird CEO Nick Leschly, in a statement.
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Bristol now joins Gilead as the only drug maker with two marketed CAR-T 
treatments. Its first CAR-T, Breyanzi, was approved in February. Breyanzi was 
invented by Juno Therapeutics, which was also acquired by Celgene, now part 
of Bristol.

“CAR-T cell therapies have shown transformational potential for the treatment
of hematologic malignancies, and we, with our partners at Bluebird Bio, are 
proud to bring the first CAR-T cell therapy to appropriate triple-class exposed 
patients with relapsed or refractory multiple myeloma, offering the chance for 
durable response,” said Samit Hirawat, Bristol’s chief medical officer, in a 
statement.

Analysts, on average, are forecasting $103 million in Abecma sales for the 
remainder of the year, growing to $328 million in 2022 and $1.1 billion in 
2025, according to Bloomberg.

But the Bristol-Bluebird medicine is also likely to have significant competition 
in the near future. Johnson & Johnson is expected to file its own BCMA-targeted
CAR-T treatment with the FDA and European regulators this year. Scores of 
other cell therapies and antibody treatments for multiple myeloma that all 
target BCMA are also in various stages of clinical trials.

The FDA approved Abecma based on a clinical trial involving 128 patients 
with multiple myeloma, of which 59% were male. A breakdown of participants 
by race was not disclosed.

Across three dose levels ranging from 150 million to 450 million cells, the overall 
response rate was 73%, including a complete response rate of 33%. The median 
duration of response was 11 months. Patients lived for a median of nearly nine 
months without their disease worsening — a measure called progression-
free survival.
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https://www.statnews.com/2020/12/05/jj-car-t-drug-maintains-strong-efficacy-in-myeloma-shaded-by-neurotoxicity/
https://www.statnews.com/2020/12/05/jj-car-t-drug-maintains-strong-efficacy-in-myeloma-shaded-by-neurotoxicity/
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One patient in the study died from a severe case of cytokine release syndrome, 
an immune-based side effect often associated with CAR-T treatment. Overall, 
moderate-to-severe cytokine release syndrome was reported in just under 6% of 
patients. Three percent of patients reported high-grade neurotoxicity, another 
side effect often seen in CAR-T therapy. The study was published in the New 
England Journal of Medicine in February.

Dana Farber’s Anderson said the 450 million-cell dose — the highest and most 
efficacious — is the one that will likely be used by the academic cancer hospitals 
where the treatment will be offered. In the study, patients treated with this dose 
showed a response rate of 82%, including a complete response rate of 39%, 
although side effects were also more frequent. These patients lived for a median 
of one year without their disease worsening.

https://www.nejm.org/doi/10.1056/NEJMoa2024850
https://www.nejm.org/doi/10.1056/NEJMoa2024850


As the world charges to vaccinate the population against the coronavirus, 
gene therapy developers are locked in a counterintuitive race. Instead of training 
the immune system to recognize and combat a virus, they’re trying to do the 
opposite: designing viruses the body has never seen, and can’t fight back against.

It’s OK, really: These are adeno-associated viruses, which are common and 
rarely cause symptoms. That makes them the perfect vehicle for gene therapies, 
which aim to treat hereditary conditions caused by a single faulty gene. But 
they introduce a unique challenge: Because these viruses already circulate 
widely, patients’ immune systems may recognize the engineered vectors and 
clobber them into submission before they can do their job.

A startup called Dyno Therapeutics, whose co-founders include genetics pioneer 
George Church, thinks it has an approach that could accelerate the creation of 
these targeted gene therapy vectors, and in particular their capsid sheaths. In a 
paper published Thursday in Nature Biotechnology, Dyno and a team of collab-
orators at Google Research and Harvard applied machine learning models to 
identify AAV2 capsids that were both distinct from viruses in the wild — with 
plenty of mutations to help evade the immune system’s recognition — and 
structurally viable as DNA delivery systems.

By Katie Palmer
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Gene therapy researchers have been chipping away at this problem for decades, 
tweaking the sequences of existing AAV capsids to make them unrecognizable 
to the immune system and using brute force to test their functionality. Research-
ers who want to diversify their capsid collection will often introduce random 
mutations or shuffle sequences between vectors, and then run tests to see if 
those modified designs can deliver a DNA payload to the right type of tissue.

Dirk Grimm, who studies viral vectors at Heidelberg University, chops up bits 
of the sequence from multiple AAV vectors and reassembles them into millions 
and millions of new capsid variants. “The advantage is the diversity is very, 
very high so you’ll create novel properties that don’t exist in nature,” said 
Grimm. “The disadvantage is analyzing them.”

A large percentage of novel variants simply won’t assemble into functional viruses 
that could deliver a gene therapy; of those that do, many won’t target the right 
cells or have the right immune profile.

Dyno’s approach narrows the field with machine learning. “Instead of doing it 
in the lab, we do it in the computer,” said Sam Sinai, a co-founder of Dyno and 
co-author on the new paper. “That saves us a lot of effort. We can test millions of 
sequences in the computer before we commit to a smaller set of them in the lab.”

The newest paper, according to Sinai, is the second part of Dyno’s conceptual
framework. The first, published in a paper in Science in 2019, assembled a large 
library of vectors and showed that the group’s machine learning techniques 
could be used to identify those that could target specific tissues — in that case, 
the mouse liver.

The latest research follows on that work by showing that similar approaches can 
pinpoint viable capsids that are distinct enough from existing AAVs to reduce the 
likelihood of an immune reaction. Overall, 58% of the variants designed by the 
model were viable, including some with up to 29 mutations.

https://science.sciencemag.org/content/366/6469/1139?rss%253D1=
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“Before Dyno became a real company, we were like, these are the conceptual 
steps that we wanted to ensure,” said Sinai. “That we can design things with 
machine learning that are diverse, and that we can design things with models 
that improve tissue transduction.”

“I think machine learning has a tremendous potential to create vital libraries,” 
said Grimm. “Maybe smaller in terms of diversity, but if 100% of the capsids 
are functional, then this would also simplify downstream screening approaches.” 
Researchers could screen for a property like immune evasion, improve on that 
parameter, and then continue to screen for efficiency and specificity.

The next stage of Dyno’s work is to bring those vectors into cells.

“We are currently in the process of doing these experiments in vivo based on 
the designs that we have with the machine learning models,” said Sinai. Several 
gene therapy developers are willing to test the approach. Dyno has established 
partnerships with Novartis, Sarepta, Roche, and Spark Therapeutics. In each 
case, Dyno will be tasked with designing the right Trojan horse — a crafted 
AAV capsid — for the therapeutic payloads developed by each of those pharma 
companies. Novartis is targeting eye diseases, Sarepta is going after muscular 
disorders, and Roche and Spark are partnering on therapies targeted at the 
liver and central nervous system.

“The limitations of current approaches are well-known (for example, they can 
only be dosed once) and the agreement with Dyno was one of several proactive 
steps we’ve been taking to bring next-generation gene therapies to as many 
patients as possible,” a spokesperson for Saretpa said. The collaboration with 
Dyno, if its experiments in animals are successful, could help address that 
challenge down the road.

https://www.dynotx.com/news/press-releases/dyno-therapeutics-announces-ocular-collaboration-with-novartis-to-develop-improved-gene-therapies-with-aav-vectors-based-on-ai-technology/
https://www.dynotx.com/news/press-releases/sarepta-therapeutics-and-dyno-therapeutics-announce-agreement-to-develop-next-generation-gene-therapy-vectors-for-muscle-diseases/
https://www.dynotx.com/news/press-releases/sarepta-therapeutics-and-dyno-therapeutics-announce-agreement-to-develop-next-generation-gene-therapy-vectors-for-muscle-diseases/
https://www.dynotx.com/news/press-releases/dyno-therapeutics-enters-collaboration-and-license-agreement-with-roche-to-develop-next-generation-aav-gene-therapy-vectors-for-cns-diseases-and-liver-directed-therapies/
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“We could generate viruses that are somewhat orthogonal to each other,” 
said Sinai, “so we can start with one and redose with a different one.”

And, as Grimm and others noted, machine learning could be used to optimize 
for any of the factors that make for a successful gene therapy vector. “The 
potential of any such improved capsids is to enable treatment at lower doses 
with better safety and efficacy,” said Sylke Poehling, head of therapeutic 
modalities, pharma research, and early development at Roche. With enough 
data about the use of synthetic viral vectors in humans, “we could also use 
machine learning to predict what the response of the patient will be,” said 
Sinai, “and use that to know what sort of new virus will be best.”

That still puts Dyno several steps away from testing its novel capsid designs 
in a clinical trial. Only two gene therapies have been approved by the FDA: 
Luxturna, approved in 2017 to treat  associated retinal dystrophy; and Zol-
gensma, approved in 2019 for spinal muscular atrophy. “All of this is about 
expanding diversity in the capsids,” said Amy Pooler, head of neuroscience at 
cell and gene therapy company Sangamo, which is developing gene therapies 
for diseases including hemophilia. “Ultimately, we’ll need to show how these 
perform in the clinic.”

Dyno’s recent growth reflects that urgency. The company has been doubling 
its staff every six months since launching in 2018, according to Sinai. With 
seven open positions, including a program lead for gene therapy and AAV 
engineering, it will soon pass the 50 employee mark.

https://www.statnews.com/2017/12/19/gene-therapy-blindness-fda-approval/
https://www.statnews.com/2019/05/24/hold-novartis-zolgensma-approval/
https://www.statnews.com/2019/05/24/hold-novartis-zolgensma-approval/
https://www.sangamo.com/pipeline


Almost five years after debuting his first biotech company, noted writer and 
oncologist Siddhartha Mukherjee has officially unveiled his second: Myeloid 
Therapeutics. The new company, based in Cambridge, Mass., launched 
Wednesday with a $50 million Series A.

Myeloid is putting a twist on cell cancer therapies like CAR-T that are already 
successful in blood cancers and using a similar idea to take on conditions like 
glioblastoma, which form solid tumors. It will use so-called myeloid cells, the 
collective term for some kinds of blood and immune cells, to trigger the rest of 
a person’s immune system.

“We and others have found that cancer cells form a kind of shell,” Mukherjee 
said in an interview. “You can’t penetrate the shell. So we began to wonder, 
‘Well, what cells penetrate the shells normally?’”

The company is already gearing up for clinical trials. CEO Daniel Getts said 
Myeloid is planning to give one of its treatments, for glioblastoma, to its first 
human patient in the next few months.

By Kate Sheridan
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Myeloid Therapeutics is Mukherjee’s second foray into biotech, after he helped 
found Vor BioPharma in 2016. That company, which is working on ways to 
genetically modify healthy cells to help them survive existing cell therapy 
treatments, has yet to start a clinical trial with a therapy developed in-house.

Myeloid, meanwhile, is hoping its technique will help break through some of 
the challenges that have limited CAR-T to blood cancers. The myeloid cells it 
will use — including monocytes and macrophages — help the body recognize 
potential pathogens.

“They are the ones sensing the environment. They pick up on the cue that 
there’s a problem,” Getts said in an interview.

However, myeloid cells aren’t equipped to recognize specific molecules on the 
surface of a particular invader — which is something Myeloid Therapeutics 
plans to change. Myeloid Therapeutics scientists have been designing new 
strands of RNA, which code for receptors that could bind to cancer cells, to 
kick the myeloid cells into action.

But figuring out exactly what these receptors ought to look like is the company’s 
biggest challenge, Getts said. According to some of the company’s published 
patents, Myeloid’s receptors could have two or three binding sites.

“We have a deep pipeline of innate immune receptors,” said Getts, but “which 
pieces of the puzzle are we going to put here?”

If it’s successful, Myeloid’s approach could be particularly useful for a variety of 
tumors that often include large numbers of mutated myeloid cells.

https://www.statnews.com/2016/05/09/siddhartha-mukherjee-cancer-startup/
https://www.statnews.com/2016/05/09/siddhartha-mukherjee-cancer-startup/
https://patents.google.com/patent/WO2020252208A2/en?assignee=%22Myeloid+Therapeutics%22&oq=%22Myeloid+Therapeutics%22
https://patents.google.com/patent/US20200345773A1/en?assignee=%22Myeloid+Therapeutics%22&oq=%22Myeloid+Therapeutics%22
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But Myeloid is far from the only immuno-oncology company trying to target 
solid tumors — it isn’t even the only startup trying to leverage myeloid cells for 
this purpose. Carisma Therapeutics — which just began clinical trials and is 
raising up to $70 million, according to one SEC filing — is also using macro-
phages that have been modified to target and kill cancer cells.

And even Myeloid has found blood-based cancers an impossible target to resist; 
the company expects to start a clinical trial for peripheral T cell lymphoma in 
the first six months of this year.

Myeloid’s lead investor, Newpath Partners, is a relatively new name in biotech 
venture capital. The firm’s first $125 million fund, which began in 2018, includes 
investors like Peter Thiel, Michael Milken, and Steve Pagliuca, according to the 
Wall Street Journal; the firm’s managing director, Tom Cahill, was also involved 
in the Trump administration’s early Covid-19 response. Newpath has also 
invested in five other biotech companies, all of which have blue-chip biotech 
founders like Beam Therapeutics and Prime Medicine co-founder David Liu, 
prolific entrepreneur Robert Langer, and Vertex co-founder Stuart Schreiber 
at the helm.

Notably, Newpath’s portfolio does not include Vor — and Myeloid’s investor list 
includes just one firm that has also backed Vor. But someday, Mukherjee said, 
the products both startups are working on might be able to come together.

“There’s a yin and yang quality to this. The yin is protecting normal cells, the 
yang is killing the cancer cells,” he said. “[Myeloid and Vor] will meet at a 
point where there will be profound synergies between these two companies.”

https://www.statnews.com/2020/03/23/carisma-therapeutics-spotlight/
https://www.sec.gov/Archives/edgar/data/1708649/000170864921000001/0001708649-21-000001-index.htm
https://www.wsj.com/articles/the-secret-group-of-scientists-and-billionaires-pushing-trump-on-a-covid-19-plan-11587998993


Sarepta Therapeutics on Thursday announced mixed results from the first 
randomized clinical trial of its gene therapy for Duchenne muscular dystrophy, 
raising questions about the path forward for the one-time, potentially curative 
treatment.

A single infusion of the treatment, called SRP-9001, produced large increases 
in a crucial muscle protein typically missing in children born with Duchenne. 
But the increases failed to coincide with statistically significant improvements
in muscle function for all patients after one year.

Sarepta said it was “very disappointed” in the outcome of the study overall 
but expressed confidence that its gene therapy was effective, demonstrated by 
significant improvements in muscle function reported by younger children 
enrolled in the study.

Still, the company’s plans to seek accelerated approval for SRP-9001 later 
this year may now be in jeopardy.

By Adam Feuerstein
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Sarepta shares closed Thursday at $169, but plunged 53% to $80 after the 
negative SRP-9001 study outcome was announced. The stock price had risen 
by 30% since November in anticipation of positive results.

“This is heartbreaking,” said Christine McSherry, the mother of son with 
Duchenne, although not a participant in this Sarepta study. “People put their 
lives on hold for this study. They traveled during Covid for this study and put 
themselves at risk. Time is a commodity that they cannot get back.”

In the clinical trial reported Thursday, patients treated with SRP-9001 showed 
an average improvement of 0.8 points, relative to placebo, on the North Star 
Ambulatory Assessment (NSAA), a test that asks Duchenne patients to perform 
17 muscle-related tasks, including standing up from a chair, stepping up and 
down from an elevated box, and hopping on each leg. The muscle function test 
was conducted one year after the infusion of SRP-9001.

That improvement in muscle function, while trending slightly in favor of the 
treatment, was not statistically significant.

Looking at the Duchenne patients treated with SRP-5001 alone, the improve-
ment in the NSAA score was 1.7 points over 48 weeks compared to baseline — 
less than the two-point improvement analysts considered to be a meaningful 
benefit.

The study enrolled 41 boys ages 4-7. A breakdown of participants by race was 
not disclosed. The participants randomized to receive placebo at the beginning 
of the study are now being offered the opportunity to receive the gene therapy.

Duchenne is caused by an inherited mutation in a gene that produces dystrophin,
a protein required to make muscles function properly. The disease almost always 
affects boys.
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Without dystrophin, muscles break down over time, which is why Duchenne 
patients gradually lose their ability to walk and breathe. The disease is fatal, 
often by the time boys are in their late teens or early 20s.

Currently approved drugs, including two developed and sold by Sarepta, are 
capable of producing tiny amounts of dystrophin, rendering them only partially 
effective at slowing the progression of the disease for a group of patients with 
certain genetic mutations.

The Duchenne gene is one of the largest in the body and cannot fit inside a 
virus needed to deliver it to cells. To solve the delivery conundrum, the dystro-
phin gene was disassembled by scientists at Nationwide Children’s Hospital in 
Columbus, Ohio, and reconstructed into a smaller “micro-dystrophin” version 
containing only the components necessary to make functional protein.

Sarepta licensed the micro-dystrophin gene therapy from Nationwide and 
advanced its development, including in a small study involving a handful of 
patients that first reported promising results in 2018.

In the larger study reported Thursday, patients infused with SRP-9001 produced 
an average level of micro-dystrophin that was 28.1 percent of normal levels, as 
measured by a Western blot test.

Four patients reported serious treatment-related side effects — rhabdomyolysis 
and elevated liver enzymes.

Despite the negative study outcome overall, Sarepta CEO Doug Ingram said the 
data “reinforces our confidence in the potentially transformative benefits of SRP-
9001” because patients in the 4-5 age group “robustly achieved a statistically 
significant and clinically meaningful improvement in NSAA over placebo.”
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This subgroup of patients treated with SRP-9001 showed an average improve-
ment of 2.4 points on the NSAA score, relative to placebo, Sarepta said.

Older patients fared worse because baseline muscle function scores were not 
balanced between patients treated with the gene therapy and placebo, Sarepta 
said.

Ingram, speaking on a conference call, blamed the failed study on a “random-
ization issue” that was “improbably bad luck.” The efficacy of SRP-9001 is not 
an issue, he added.

But without definitive data showing the gene therapy improves muscle function in 
Duchenne patients, Sarepta may find its efforts to seek a fast approval in the U.S. 
delayed significantly while it collects additional data from another randomized 
clinical trial.

Any delay would benefit Pfizer, which is developing its own gene therapy for 
Duchenne and announced Thursday the treatment of the first enrolled patient.



Gene therapies hold huge promise for inherited diseases that attack the 
nervous system — but studies show they can inadvertently damage sensitive 
nerve cells, triggering side effects like weakness, numbness, and intense pain.

University of Pennsylvania scientist and gene therapy pioneer James Wilson has 
developed a new tactic designed to make these treatments safer for the nervous
system. The approach, detailed in a paper published Wednesday in Science 
Translational Medicine, involves modifying the viral vectors used in gene therapy 
so they don’t harm delicate nerve clusters as they work to correct disease.

“As we progress in the field of gene therapy, we’re learning that concerns over 
toxicity are surfacing,” Wilson said. “The path forward is to understand the 
mechanism behind these toxicities, and to use the whole armamentarium of 
science to be able to mitigate them.”

Gene therapies target conditions caused by a single faulty gene. They work by 
shuttling large quantities of a corrected version of the gene into various cells in 
the body — infecting them, in a sense, with a reengineered virus that contains 
modified genetic code.

By Meghana Keshavan
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https://stm.sciencemag.org/content/12/569/eaba9188
https://stm.sciencemag.org/content/12/569/eaba9188
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Those reengineered viruses — known as adeno-associated viral vectors, or 
AAVs — are often introduced directly into spinal fluid for gene therapies that 
target neurological diseases. From there, the vectors eventually travel throughout 
the brain.

However, in nonhuman primates, Wilson and his colleagues observed that these 
therapies can trigger inflammation in one particular cell type: the dorsal root 
ganglion, a type of sensory neuron that clusters right outside the spinal cord. 
The cells seem to have particular affinity for these viral vectors — meaning, 
they suck them in with abandon.

The general idea behind gene therapy is to allow for a uniform spread of 
corrected DNA among various cells in the body and in the brain. But when 
a disproportionate amount of the viral vectors enter the DRG cells, they get 
overloaded — causing the inflammation that can lead to a host of unpleasant 
side effects.

Wilson’s team began to look for ways to help the AAVs spread more evenly 
throughout the central nervous system, instead of clustering in the DRG cells.

In doing so, they discovered that there are two types of microRNA — called 
miRNA182 and miRNA183 — that were primarily expressed in the DRGs, 
but not in most other forms of neuronal cells.

That offered a way to tweak the impact on those cells specifically. Wilson’s 
team added stretches of coding into the therapeutic gene, or transgene, that 
targeted miRNA183 with something of a kill switch. If the DRGs sucked in 
the AAV, they recognized the miRNA and would shut down — which also 
shut down many of the side effects in nonhuman primates.

“We were able to diminish or eliminate the DRG toxicity without reducing the 
efficacy of the viral vectors,” Wilson said.
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Gene therapies are currently being tested on 21 different diseases in clinical 
trials, and another 122 are undergoing preclinical study, Wilson said. Of the 21 
being tested in clinical trials, 14 of the therapies could potentially lead to DRG 
toxicity and might benefit from a modified AAV, he said.

“I think this has the potential to be useful for any AAV application where you’re 
getting too much vector into the dorsal root ganglia,” Wilson said.

Wilson’s research group has agreed to license the technology to five gene therapy 
companies, and is talking to another five companies. This modification isn’t 
yet in the clinic, but Wilson said he’s hopeful it will be by next year.

“As we progress in the field of gene therapy, especially into diseases that aren’t as 
lethal, we’re going to be encountering situations where the safety considerations 
will outweigh the benefits,” Wilson said.

Ronald Crystal, a gene therapy researcher at Cornell University who was not 
involved in the research, said that Wilson’s team “did a very nice job” of de-
veloping a way to mitigate some of the side effects. He said, however, that it’s 
highly specific — and may only work for some genes, or some sorts of vectors.

“But there’s no question that for some genes, there’s toxicity in the dorsal root 
ganglia,” Crystal said.

Melissa Andrews, a neuroregeneration researcher at the University of South-
ampton, described Wilson’s work as “an important step in the clinical application 
of AAV gene therapy in humans.”

She noted that it doesn’t look like this approach reduces the efficacy of the gene 
therapy, “so it serves as a safety step which will be welcomed in the clinic.”



Kartik Ramamoorthi started the gene therapy company Encoded in an 
unusual way: by pitching it during a job interview.

In 2014, Ramamoorthi found himself interviewing for a position at the Gates 
Foundation’s venture investments group. He already had a Ph.D. from Mas-
sachusetts Institute of Technology and some post-graduate experience as a 
founding member of Voyager Therapeutics, a Third Rock Ventures-backed 
neurodegeneration startup.

His interviewer, Bob More, asked what else Ramamoorthi would do if he 
wasn’t hired.

“He said, ‘I’d like to start a company — but I’m not sure anybody’s going to 
fund someone my age,’” More recalled. (At the time, Ramamoothi was in his 
mid-20s.)

Not only did More, now a managing director at Alta Partners, decide to invest, 
but several other top-tier biotech investors followed. Ramamoorthi’s startup, now 
called Encoded,  announced a $104 million Series C last year and another $135 
million Series D this July. It’s also on the brink of beginning a key clinical study.

By Kate Sheridan
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https://encoded.com/encoded-therapeutics-announces-135-million-series-d-financing-to-support-first-clinical-trials-in-scn1a-dravet-syndrome-and-advance-preclinical-pipeline-of-gene-therapies-for-debilitating-neurologic/
https://encoded.com/encoded-therapeutics-announces-135-million-series-d-financing-to-support-first-clinical-trials-in-scn1a-dravet-syndrome-and-advance-preclinical-pipeline-of-gene-therapies-for-debilitating-neurologic/
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His co-founder is Stephanie Tagliatela, who now serves as Encoded’s chief 
scientific officer. When the company began, the two were dating; they married 
in 2019.

“It’s really a great partnership that the two of them have,” More said. “I believe 
in Kartik and Steph.”

Encoded’s first gene therapy will target Dravet syndrome — a rare condition 
that can cause seizures, cognitive deficits, and mobility problems. People with 
Dravet are also at a higher-than-usual risk of sudden, unexpected death in 
epilepsy (SUDEP).

“Every aspect of their life is impacted pretty much 24/7,” said Mary Anne 
Meskis, the executive director of the Dravet Syndrome Foundation.

The first symptom that parents of children with Dravet notice — often when 
their children are infants — are long seizures.

In general, seizures happen when the careful balance between different types 
of brain cells is disturbed. The brain is like a car that must travel precisely at 
the speed limit. Excitatory cells are like the car’s gas pedal; they cause other 
neurons to fire more often. Inhibitory cells act like a car’s brakes. When these 
cells are activated, they cause other neurons to slow down or stop. The mutation 
that causes Dravet disturbs the balance of those two types of cells.

Few treatments exist for the condition.

One of the newest, Epidiolex, has brought in hundreds of millions of dollars for 
the company that developed it, GW Pharmaceuticals; so far this year, GW has 
sold $241 million worth of Epidiolex. Another drug, Fintepla, was just approved 
in July.

https://www.statnews.com/2018/06/25/fda-approves-countrys-first-medicine-made-from-marijuana/
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While Epidiolex and Fintepla treat only the seizures, a gene therapy could in 
theory correct the underlying problem with the gene — which could help with 
more than just the seizures. Multiple companies are working on those kinds 
of therapies, including Encoded and Stoke Therapeutics, which launched an 
early-stage clinical trial this summer.

By the end of next year, Encoded hopes to get permission from the Food and 
Drug Administration to start its own clinical trial.

But gene therapies are still experimental. Screening for mutations that could 
cause Dravet syndrome isn’t routine — and it’s not yet clear how early in a 
child’s life a gene therapy might need to be given in order to work. Scientists 
also haven’t yet figured out exactly how strong the gene therapy would have 
to be to correct the imbalance between inhibitory and excitatory cells.

For gene therapies, the plan is to help people with Dravet produce a normal 
version of a crucial protein in the sodium channels found on some brain cells. 
Both Stoke Therapeutics and Encoded are working on genetic therapies, but 
each are taking a different approach.

In Encoded’s case, a virus known as an adeno-associated virus, or AAV, will 
contain the genetic sequence for a transcription factor that should ultimately 
boost the amount of normal sodium channels made in a given cell. Encoded’s 
viruses will also contain some other sequences that limit those changes only to 
the brain cells that Dravet syndrome affects. (The company presented some 
evidence in 2019 from studies in mice that its therapy does seem to do that.)

But the company’s first registered clinical study — a natural history study, 
which is not a therapeutic trial — has just begun this year.

https://clinicaltrials.gov/ct2/show/NCT04442295
https://clinicaltrials.gov/ct2/show/NCT04442295
https://www.asgct.org/global/documents/asgct19_abstracts_-final
https://www.asgct.org/global/documents/asgct19_abstracts_-final
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Over at least two years, the company hopes to learn more about how children 
with Dravet syndrome develop and what kinds of measurements Encoded could 
take during a clinical trial to determine whether a future gene therapy is working.

“This is a disease where we’re privileged to know a fair amount of the biology, 
we have an understanding of the progression and the phenotypes of this disease,” 
Ramamoorthi said. “But there’s still a lot to learn.”

Among other things, Encoded will be studying how seizure patterns change over 
the early years of a child’s life, but will also be analyzing neurodevelopmental 
changes as well as the quality of life of families of people with Dravet syndrome.

“It’s well understood that these children have a variety of complexities that they 
have to deal with,” Ramamoorthi said. “But how do you quantify that? How 
do you measure that? And how can you show that a product you’re creating is 
actually moving those scales?”

A previous version of this article misstated the delivery route for Stoke Therapeutics’ 
experimental drug.



A three-year-old gene therapy startup from Florida is relaunching Thursday
with an infusion of health care investor cash and a chief executive officer 
recruited from Sarepta Therapeutics.

AavantiBio will use $107 million in new Series A financing to fund the develop-
ment of an experimental gene therapy to treat patients with Friedreich’s Ataxia, 
a rare, inherited disease that causes damage to the central nervous system 
and heart.

The startup’s new CEO is Alexander “Bo” Cumbo, formerly the chief commer-
cial officer at Sarepta. Cumbo was in charge of marketing both of Sarepta’s
approved medicines, including Exondys 51, the first approved treatment for 
Duchenne muscular dystrophy. He was also involved with Sarepta’s own efforts 
to develop gene therapies.

“I have followed Friedreich’s Ataxia for a long time, already being involved 
with rare diseases like Duchenne, so this was a great opportunity for me,” said 
Cumbo. “I think we have a great asset, it’s early, we still have a lot of work to 
do but I’m looking forward to building this company so we can try to help 
these patients.”

By Adam Feuerstein
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Friedreich’s Ataxia is caused by a mutation in two copies of the gene called 
FXN, which in turn, prevents the body from making a protein called frataxin 
that is necessary for the proper functioning of mitochondria. Typically diagnosed 
during childhood, Friedreich’s Ataxia causes progressive damage to the nervous 
system, leading to impaired muscle coordination and movement problems that 
get worse over time.

The disease can also affect the muscles in the heart, leading to heart failure and 
a shortened life span. Approximately 1 in 50,000 people are diagnosed with 
Friedreich’s Ataxia, but there are currently no approved medicines to treat it.

The scientific foundation for AavantiBio is built on research conducted by 
Barry Byrne and Manuela Corti, gene therapy scientists at the University 
of Florida’s Powell Gene Therapy Center. The company will maintain a 
presence in Florida while also building out a new headquarters in Boston.

The gene therapy being developed by AavantiBio will use a re-engineered virus 
to deliver healthy copies of the FXN gene into patients. Friedreich’s Ataxia 
is more challenging than some other rare diseases because the gene therapy 
vector needs to deliver the replacement gene into nervous system cells and 
heart muscle cells.

To overcome this challenge, AavantiBio is developing a procedure where the 
gene therapy will be administered with an intravenous infusion and an infusion 
into the spinal cord at the same time.

“This is challenging, but Drs. Byrne and Corti have spent many years trying 
different approaches to get the therapy to the right locations. We’re taking a 
unique approach that is different from other companies,” said Cumbo.
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AavantiBio is still working with animals to perfect its gene therapy delivery and 
get the dosing right before it can apply to the Food and Drug Administration 
for permission to start human clinical trials. A timeline for when that might 
happen is not being disclosed at this time.

Pfizer, Takeda, and Voyager Therapeutics are also working on competing gene 
therapy approaches to Friedreich’s Ataxia. All those programs are also still in 
animal testing.

Right now, Cumbo is the sole AavantiBio employee, although he’s starting 
to recruit for the rest of his executive team and other employees for the new 
Boston office.

The $107 million investment round was led by Perceptive Advisors, Bain 
Capital Life Sciences, and RA Capital Management. They were joined by 
Sarepta, Cumbo’s old employer, which made a $15 million investment
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Cell and gene therapies, once a research pipe dream, are now a healthcare 
reality. As of May 2021, 14 approved cell and gene therapies are being admin-
istered to patients1, and over 400 more are undergoing clinical trials in the 
United States.2 These powerful treatments can correct genetic mutations, 
attack cancer cells, and more.

Adeno-associated viruses (AAVs) are among the most popular vectors for gene 
therapies due to their versatility and low immunogenicity. However, since 
recombinant AAVs are produced using living host cells, some variability is 
involved in their manufacturing. To make sure patients receive the correct dose 
every time a gene therapy is administered, it is essential to determine the viral 
titer in every batch. But most scientists would rather pursue other important 
experiments rather than sinking time into repeated, laborious quality control. 
As a result, biopharma companies need AAV quality control workflows that are 
not only accurate, precise, and reproducible but also streamlined and efficient.

By Marwan Alsarraj, M.S.

Eliminating guesswork from 
AAV Gene Therapy productionS
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1.    Center for Biologics Evaluation and Research. Approved cellular and gene therapy products. Retrieved May 05, 2021, 

from https://www.fda.gov/vaccines-blood-biologics/cellular-gene-therapy-products/approved-cellular-and-gene- 

therapy-products

2.    U.S. National Library of Medicine Search Engine. ClinicalTrials.gov. Retrieved May 05, 2021, from https://clinicaltrials. 

gov/ct2/results?term=%E2%80%9Cgene%2Btherapy

https://www.fda.gov/vaccines-blood-biologics/cellular-gene-therapy-products/approved-cellular-and-gene-therapy-products
https://www.fda.gov/vaccines-blood-biologics/cellular-gene-therapy-products/approved-cellular-and-gene-therapy-products
https://clinicaltrials.gov/ct2/results?term=%E2%80%9Cgene%2Btherapy
https://clinicaltrials.gov/ct2/results?term=%E2%80%9Cgene%2Btherapy
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ABSOLUTE QUANTIFICATION MADE SIMPLE

To solve this problem, many cell and gene therapy manufacturers are transi-
tioning from qPCR assays to Droplet Digital PCR (ddPCR) technology for AAV 
gene therapy analysis. 

ddPCR assays offer higher precision and sensitivity when measuring viral genome 
copies; furthermore, since this technology does not rely on standard curves, it 
offers absolute quantification and reduces chances for measurement errors. By
delivering an absolute count of AAV viral vector genomes in a therapeutic 
sample, ddPCR assays can increase scientists’ confidence in their standard 
dosage determinations and subsequent quality control measurements.

Every AAV-based gene therapy has a unique target gene of interest and therefore 
requires a unique ddPCR assay. It’s important to design these properly, but doing 
so over and over again can get tedious. Bio-Rad’s Cell and Gene Therapy Design 
Engine puts years of ddPCR expertise at manufacturers’ fingertips via an easily-
navigable automated system. All scientists have to do is input their target gene of 
interest to get started with finding the right assay.

Depending on the AAV gene of interest, scientists can order Vector Backbone 
assays or custom Gene of Interest (GOI) assays. For Vector Backbone assays, 
researchers can simply choose from a menu of ready-to-order ddPCR Expert 
Design Assays for common viral vector and plasmid elements. For custom GOI 
assays, the Design Engine leverages expert-informed algorithms to identify the 
assay parameters that will work best for a specific workflow and target gene.

https://info.bio-rad.com/AAVCampaignProgram_LP1.html
https://info.bio-rad.com/AAVCampaignProgram_LP1.html
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When using the Design Engine, researchers and biomanufacturers can be 
assured of:

• �Robust�assay�design�optimized�specifically�for�ddPCR that  
 ensures assays’ functionality across multiple AAV therapy programs.
•  Multiplexing�compatibility between Vector Backbone assays and  

custom GOI assays, determined by in silico modeling as part of the  
design process.

•  Confidentiality of both target sequences and assay sequences.

Cell and gene therapies are game-changing tools in the fight against cancer,  
rare disease, and other threats to human health. Leveraging ddPCR technology  
to fine-tune these therapies is the best way to ensure we realize that potential.

Visit�Bio-Rad’s�website�to�discover�complete AAV Viral Titer Workflow  
Solutions.

https://info.bio-rad.com/AAVCampaignProgram_LP1.html
https://info.bio-rad.com/AAVCampaignProgram_LP1.html

