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Inside the 
complicated  
mission to thwart  
an emerging  
health crisis and 
develop  a new  
model for vaccines. 
By Alexander Gelfand
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Young Park 
L’90 brings an 
entrepreneurial 
mindset to 
his work for a 
solution to the 
Zika Virus.
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hen disturbing reports  
involving a previously 
unassuming virus known  
as Zika began circulating in  
2015, Young Park L’90 and 
his colleagues at GeneOne 
Life Science, a biotechnology 
company headquartered in 

Seoul, South Korea, had an 
uneasy premonition.

 
“We thought this was going to be bad,” recalls Park, 
who as CEO of GeneOne had already been involved in 
efforts to develop vaccines against Ebola and Middle 
East Respiratory Syndrome (MERS).

They were right.
Zika first surfaced in the forests of Uganda in 

1947. It is transmitted primarily through the bite of 
the Aedes aegypti mosquito, the same insect that 
spreads dengue, chikungunya, and yellow fever. Until 
recently, however, Zika had only been associated with 
the mildest of symptoms (fever, rash), with 80 percent 
of people unaware that they were infected. 

But an outbreak in French Polynesia from 2013 to 
2014 was accompanied by an unusual spike in Guil-
lain-Barré syndrome, a neurological condition that can 
lead to paralysis and death. And as the virus surged 
across South America and the Caribbean in 2015, the 

story grew darker still, as thousands of babies born to 
infected women were found to have microcephaly, a 
devastating birth defect characterized by undersized 
heads and severe brain damage.

By February 2016, the World Health Organization 
had declared the link between Zika, microcephaly, 
and other neurological disorders a Public Health 
Emergency of International Concern. 

Since then, the news has only gotten worse.
Zika is currently found in more than 60 countries 

around the world. Hundreds of cases have appeared 
in Puerto Rico, and local transmission has popped 
up in Florida and Texas. The virus is now known to 
spread via sexual transmission (research suggests it 
can linger in sperm for months); to target the nervous 
systems of fetuses and adults alike; and to cause a whole 
host of birth defects, ranging from eye damage and 
hearing loss to seizures and cognitive deficits — some 
of which may take months, if not years, to manifest.

Yet just as the awful ramifications of Zika were 
taking shape, Park and his team offered a ray of hope. 
In July 2016, GeneOne and its principal collaborator, 
the publicly traded company Inovio Pharmaceuticals, 
initiated the first human trials of a Zika vaccine called 
GLS-5700. And not just any vaccine, mind you; but a 
so-called DNA vaccine, engineered in the lab with the 
latest biotech tools, that could forever change the way 
human beings defend themselves against viral infection.
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ark did not set out to be a visionary 
biotech entrepreneur.

Born in Korea, he immigrated to the 
United States with his family at the age 
of 13, speaking virtually no English. Five 

years later, he enrolled at Dickinson College; and while 
he considered a career in engineering, he settled on 
law — in part because he wanted to help immigrants 
like his own parents. (He also developed an appreciation 
for the American public school system, which helped 
him adapt to a new country and language — a debt 
he would repay many years later by serving on the 
school board in Blue Bell, Pa., where he now lives.)

After graduating from Penn Law, Park picked up an 
MBA from the MIT Sloan School of Management and 
established a law firm in Philadelphia that specialized 
in providing litigation and business-law services to 
small businesses in the Korean-American community. 
When a friend from MIT named Yong Kim GEN’94, 
WG’96, GR’98 cofounded a biotech firm with David 
Weiner, then a professor at the Perelman School of 
Medicine, Park became an investor.

Kim, who earned a doctorate in biochemical engi-
neering at Penn, and Weiner, who is now director of the 
Vaccine Center at The Wistar Institute, an independent 
biomedical research organization, were interested 
in developing immunotherapies: drugs and other 
treatments, including vaccines, that use the body’s own 

immune system to fight disease. When their company 
merged with Inovio Pharmaceuticals in 2009 and took 
the latter’s name, Park continued as general counsel 
of the combined enterprise. In 2005, Park also helped 
create a related concern, VGX International, which 
eventually became GeneOne, a company dedicated to 
developing DNA vaccines in particular. 

Today, Park is CEO and chairman of the board of 
both GeneOne and its Texas-based subsidiary, VGXI, 
which manufactures an ingredient central to many 
immunotherapy products — including DNA vaccines.

VGXI manufactures circular bits of DNA called 
plasmids. In nature, these loops of DNA travel from 
one bacterium to another, spreading useful genes 
as they go. Scientists, however, discovered that they 
could also be used in genetic engineering: When a 
plasmid containing a gene that produces a specific 
protein is inserted into a plant or animal cell, that gene 
is incorporated into the cell’s own DNA, instructing 
the cell’s machinery to assemble the protein. This 
has made plasmids the basis for gene therapy, which 
seeks to cure diseases by slipping corrective genes 
into people whose own DNA is somehow flawed. 
(One of the many plasmids that VGXI manufactures, 
for instance, is intended to replace a faulty gene in 
patients suffering from cystic fibrosis.)

Just as significantly, the ability of plasmids to serve 
as genetic couriers also gave rise to DNA vaccines.

A mother in Puerto 
Rico caresses her 
two-month-old son, 
diagnosed with 
microcephaly linked 
to the mosquito- 
borne Zika virus. 
The U.S. Centers 
for Disease Control 
and Prevention has 
projected a surge 
in cases.
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Traditional vaccines, like the ones that protect 
against the flu, contain either dead viruses or live ones 
that have been weakened so as not to pose a threat. 
When injected into the body, viral components called 
antigens — typically, proteins that appear on the surface 
of a virus — provoke an immune response. Antibodies 
are generated, and when exposed to live viruses in the 
wild (e.g., during flu season), the immune system is 
primed and ready to fight off infection.

But producing and refining large quantities of virus 
is difficult and time-consuming — the viruses used 
to make flu vaccine, for instance, are incubated in 
chicken eggs — and the vaccines themselves typically 
require refrigeration and possess a limited shelf life. 
In addition, they only provide protection against the 
particular strain (or strains) of virus they contain, 
which is why the flu vaccine must be reformulated 
every year as new strains evolve.

DNA vaccines lack these shortcomings.
First developed by Weiner and others in the 1990s, 

DNA vaccines are not made of viruses at all. Instead, 
they consist of plasmids that have been artfully 
designed in the lab to include viral genes; namely, the 
genes responsible for producing the protein antigens 
against which our immune systems respond. Inject a 
person with a DNA vaccine, and the plasmids deliver 
their genetic payloads directly into the body’s cells, 
reprogramming them to produce the antigens that 
confer immunity against the viruses they represent. 

DNA vaccines can be produced more quickly than 
traditional vaccines. Plasmids are grown in bacteria, 
with multiple copies produced by each bacterial cell. 
At VGXI’s manufacturing facility north of Houston, 
the company cultivates plasmid-producing bacteria 
in industrial-sized vats, and then purifies the DNA 
using its patented process, enabling GeneOne to turn 
out large quantities of vaccine in a matter of days. 
(Park visits the Houston plant regularly, and spends 
one to two weeks at GeneOne’s Korean headquarters 
every month.) 

DNA vaccines also have a regulatory advantage: they 
do not contain actual viruses, and because of their 
safety record, the FDA has not required the vaccines 
for Ebola, MERS, or Zika to undergo toxicity studies 
in animals. That alone, says Park, can shave 6 to 12 
months off the development process.

When Zika came into public view in 2015, GeneOne 
and Inovio were already collaborating on DNA vaccines 
for MERS and Ebola, and company scientists soon 
began working on one for Zika, as well. In February of 
2016, Park was among a group of international vaccine 
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Single-stranded 
genetic information 
called RNA is  
extracted from  
the Zika virus. 

A fragment of the DNA 
sequence is inserted 
into a circular piece of 
DNA called a plasmid. 

The vaccine is injected 
using an ordinary 
needle, and a mild 
electric charge is 
applied to the injection 
site to enhance 
protein production.

The RNA is converted 
to double-stranded 
DNA representing the 
Zika virus genome. 

The resulting plasmid 
is grown in large 
quantities in bacteria 
and then purified to 
make the vaccine. 
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developers whom the World Health Organization 
invited to Geneva in hopes of bringing a Zika vaccine 
to market as quickly as possible.

From that point onwards, things happened fast. 
Working hand-in-hand with academic research partners 
such as Weiner, who chairs Inovio’s scientific advisory 
board, and Gary Kobinger, PhD, a Canadian Ebola 
expert who did postdoctoral work at Penn, GeneOne 
and VGXI took responsibility for manufacturing the 
plasmids and running the clinical trials, while Inovio 
provided specialized technology for delivering the 
vaccine more effectively. Within seven months — a 
mere blink of an eye in vaccine development, which 
typically takes years — human trials involving a total 
of forty participants were underway at the Perelman 
School and at sites in Florida and Quebec.

“I think we set the speed record for going from 
development to injection,” says Park. 

Though born in haste, the plasmids are marvels 
of bioengineering. According to Joel Maslow, MD, 
PhD, MBA, chief medical officer of GeneOne and a 
former professor of medicine at Penn, they contain 
a DNA sequence that codes for one of the outermost 
proteins located on the Zika virus. Yet the sequence 
is not one found anywhere in nature. Rather, it was 
constructed with a computer algorithm, and represents 
a statistical average of all the sequences associated 
with the various strains of the virus that are driving 
the current epidemic.

The hope is that such a composite sequence will 
confer broad immunity against many different forms 
of the virus — something that appears to have been 
borne out by early-stage animal studies on mice 
and monkeys. In addition to containing the genetic 
instructions for generating the all-important antigen 
protein, GeneOne’s synthetic plasmids also include 
DNA sequences that are designed to boost the vaccine’s 
potency and stability.

None of that would matter, of course, if the bespoke 
plasmids were unable to enter the body’s cells and 
hijack their protein-producing machinery.

Toward that end, once the vaccine has been injected 
using an ordinary needle, a mild electric charge is 
applied to the injection site using proprietary tech-
nology developed by Inovio. This process of zapping 
the injection site is known as electroporation, and 
research shows that it encourages more plasmids to 
enter more cells, greatly enhancing protein production.

The small trials currently being conducted are clas-
sified as Phase I, which means that they are concerned 
only with determining the safety of the vaccine and its 

ability to engender an immune response. None of the 
participants will actually be exposed to live Zika virus. 

While it’s too early to discuss results — trial partic-
ipants will be followed for 48 months after receiving a 
series of injections that were scheduled to conclude 
in December — Pablo Tebas, MD, a professor at the 
University of Pennsylvania’s Perelman School of 
Medicine who is supervising the Penn trial, says that 
he and his colleagues have not yet seen any adverse 
effects. Only future trials, however, will reveal whether 
the vaccine provides the same kind of broad immunity 
against live Zika virus in humans that it did in animals. 
And that is by no means assured.

“Mice are not humans. Monkeys are not humans,” 
Tebas cautions.

or Park, success is imperative. Unlike 
the Phase I MERS vaccine trial that 
GeneOne is currently conducting at 
Walter Reed Army Medical Center with 
government support, the expense of the 

initial Zika trials is being borne by GeneOne and its 
collaborators. Generating positive results would enable 
them to secure the necessary funding, from either 
government or Big Pharma, to launch larger clinical 
trials aimed at demonstrating the vaccine’s ability to 
protect people from the virus. “For a small company 
like ours, it’s important to move quickly,” he says.

If the GLS-5700 vaccine does prove effective against 
Zika, it could change the way vaccines are produced 
across the board, providing proof-of-concept for the 
rapid development of plasmid-based DNA vaccines as 
a shield against any number of viral illnesses, from 
familiar ones like the flu to the next disease that may 
one day emerge from some distant corner of the globe. 

It would also mean a significant payoff for GeneOne 
and its partners. The potential market for a Zika vaccine 
includes anyone living in a region where the virus is 
active, along with anyone who wishes to travel there, 
or whose sexual partner may do so — a market that, 
as Park says, is rapidly coming to approximate “the 
entire human race.”

Regardless of how things pan out, however, Park 
is committed to seeing this experiment through to 
the end.

“We’re in the business of saving lives,” he says. 
“Sometimes, we worry about money later.” 

Alexander Gelfand is a freelance journalist based in 
New York City whose reporting has appeared in publications 
ranging from The Economist and The New York Times  
to Wired, Discover, and The Guardian.
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