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FOCUS

HYPED ABOUT

HEMP

The state’s ﬁrst industrialuse hemp processing facility,
BrightMa Farms, is poised
to disrupt the indistury
By Jenny Peterson

LIFE SCIENCE FOCUS SPONSORS

BrightMa Farms, which broke ground in April,
is the state’s first hemp processing facility for
industrial use. (Photo/Jenny Peterson)
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H

emp, the once-notorious
plant most often known for
its cannabis and CBD oil, became legal to grow in South
Carolina only four years ago. Today, a
$50 million hemp processing facility and
innovation center is under construction
in Orangeburg and global manufacturers
are hyped about the plant’s potential to
infiltrate the industrial materials market.
Behind the shift is Brightma Farms, a
Lowcountry-based hemp company and
pioneer in the industry. Charleston’s
BrightMa Farms is selectively breeding
the high-performing crop to create highfiber, low-THC industrial hemp for mass
production. Harold Singletary, founder
of BrightMa Farms, said hemp can replace, and even outperform, many building materials including wood, concrete,
plastics and composites as well as textiles,
grain, paper, fiber and biofuel. Add that
it’s a sustainable product and Singletary
said hemp is already moving toward becoming industry disrupter.
“In our backyard, we have Volvo, we
have Boeing, we have BMW — they use
hemp fibers (in production). They are
not using South Carolina hemp, and we
have to change that. Let’s bring the supply chain here,” Singletary said. “We’ve
been doing research and development
with Ford Motor Co. over the last two
years, using hemp fiber to create a hemp
pellet that’s molded into car parts — the
door panel, items under the hood that are
plastic.”
Singletary is a fourth-generation
farmer born in James Island. An accountant by trade, he credits his end-user
mindset for what sets him apart in this
field: treating hemp like any other global
supply material.
“There’s nothing that was legally stopping us from disrupting the industry; we
just didn’t have the infrastructure here,”
said Singletary.
BrightMa Farms broke ground in
April on the $50 million BrightMa Farms
Innovation Center (BIC), the state’s first-

Harold Singletary (center), founder of BrightMa Farms, inspects a hemp crop. Singletary, a fourth-generation
farmer from James Island and an accountant by trade, oversees the Lowcountry company and industry
pioneer, which broke ground in April. (Photo/Provided)

ever hemp processing facility for industrial use which will also serve as a breeding ground for next-generation farmers
and scientists. It is expected to create 30
jobs once construction is complete over
the next year.
Singletary said the BIC processing
plant has the capacity to process 1 million pounds of hemp per month to ship
to Tier-1 manufactures, which currently
source most industrial hemp from Europe, Canada and China.

High-performance hemp
Singletary specifically sought out
Switzerland-based Puregene AG, a plant
genomics company with high-level scientists, to selectively breed new hemp
varieties that grow bigger, stronger
and faster, specifically for the industrial
hemp market. Puregene AG crops are
bred specifically to tolerate South Carolina’s climate and can be harvested in as
little as 120 days.

“Every component of this plant has
a line-item use application,” Singletary
said.
Dr. Michael Ruckle, cofounder and
director of plant science with Puregene AG, is on the ground at BrightMa
Farm’s greenhouse and nursery outside
of Moncks Corner, leading the effort in
novel scientific selective breeding and
cultivation. Puregene AG scientists use a
multimillion-dollar artificial intelligence
scientific program to perfect hemp varieties, collecting intellectual property patents along the way.
Targeted predictive breeding creates
tailored, high-performing varieties for
industry need. For example, taller hemp
plants can be used for textiles and fibers,
while shorter plants can be used for oil
extraction. It’s similar to food growers
selectively breeding for the largest tomato or the reddest apple.
“I tell people we are a tech company
— agriculture and technology,” Singletary
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said.
Major players in the industry, including Ford Motor Company, are paying attention.
Interestingly, back in the 1940s, Henry
Ford himself built a car made out of 85
percent hemp, before the marijuana tax
act lumped hemp into the ban on marijuana for growing the plant. Now, it’s time to
bring things full circle.
Hemp has moved out of the shadows
and now has a seat at the table. During a
roundtable discussion about BrightMa’s
future held in downtown Charleston in
late April, major industry representatives
— including those from Ford Motor Co.
and SonoAsh — raved about the potential
of BrightMa Farms hemp for industrial
use.
“We are continuously working to explore new potential materials in innovation, going back to Henry Ford,” said Arthur Jack, a technical expert in additive
manufacturing for electrical applications
for Ford Motor Co. “We see the potential
for not just hemp but other materials as
well.”
Singletary regularly fields phone
calls from companies interested in using BrightMa hemp to create a variety
of products, from helmets to cardboard
packaging.

Empowering minority farmers
A goal for BrightMa Farms is to bring
minority farmers into the fold to grow
their exclusive industrial hemp varieties. This mission is particularly close to
Singletary’s heart; in fact, BrightMa is
named after Singletary’s own ancestor: a
freed slave named Katie, later known as
BrightMa to her descendants, who settled
on the land in Moncks Corner that is now
the company’s greenhouse and nursery.
“She was the first person who put her
hands in the soil,” Singletary said.
Minority and disadvantaged farmers
across the state will be able to buy BrightMa’s selectively bred hemp to grow and
harvest, which would then be bought back
by BrightMa Farms for processing. Singletary says it’s a win-win; farmers are able to
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make money off the harvest, and the BIC
processing center gets a steady stream of
raw materials.
“We’re at the front, the middle and the
end,” he said.
Already, carefully bred, industrialquality hemp clones grown at BrightMa Farms are being shipped to farmers
throughout South Carolina and beyond,
along with education on best practices for
the highest possible yield.
“We are doing an industrial hemp trial
right now with Clemson Extension and
South Carolina State (University), where
minority farmers are getting paid to cultivate our genetics and learn,” Singletary
said. “When the farmer grabs BrightMa’s
genetics, they know they have a guaranteed return on investment on what they
harvest. For us, (the question) was how do
we bring farming to those who farmed for
survival to farm for a business.”
The BIC innovation center has the
support of Congressman James Clyburn,
educational cluster partners and economic
development agencies. Singletary continues to petition for legislative changes on
the hemp industry to allow higher THC
percentages in crops grown solely for industrial use.
Singletary said BrightMa Farms is going after a large grant through the U.S.
Department of Agriculture that awards
companies for growing climate-smart
commodities.
“Why are we cutting down our forests
for paper products and wood products
when we can use hemp?” Singletary asks.

Educating future farmers
A major component of the BIC will
be to serve as an educational facility for
future plant scientists and agricultural
workers, especially minority students.
The BIC Center has partnered with
Historically Black Colleges and Universities (HBCUs), the S.C. State 1890 Research
Extension, Tuskegee University and CUICAR Clemson University to train students
in scientific research and development
and advanced breeding techniques using
Puregene AG technology. The BIC inno-

Dr. Michael Ruckle, co-founder and Director of Plant
Science at PureGene AG, inspects a plant. (Photo/Jenny
Peterson)

vation center will have its own Hempton
University, connected to HBCUs, to prepare students for the future.
“The center will be a beacon for cutting-edge research,” Singletary said. “Students will do research and development
to create additional breeding programs to
put more hemp in more environments beyond South Carolina to harvest even more
hemp.”

“

Why are we cutting
down our forests for
paper products and
wood products when
we can use hemp?

Leading the Way in Pharmaceuticals and Life Sciences

A hub for Pharmaceuticals and Life Sciences, Lexington County is a
proud partner of Nephron Pharmaceuticals, an innovative pharmaceutical
manufacturer recently named the County’s fastest growing company.
With UofSC’s College of Pharmacy coupled with Midlands Technical
College, the first in South Carolina to launch the new SCBIO Life Sciences
Pharmaceutical Manufacturing certificate program, Lexington County
continues to lead the way in pharmaceutical and life sciences manufacturing.

www.LexingtonCountyUSA.com

www.scbizmag.com

15

FOCUS

ON THE FAST TRACK
Why South Carolina’s life sciences industry is outpacing
peer states
By Molly Hulsey
mhulsey@scbiznews.com

I

n another life, James Chappell researched how stem cells laid the blueprint for cancer and diabetes in the labs
of Harvard Medical School.
But the new CEO of SCBIO isn’t new to
South Carolina.
He punctuated his studies in environmental sciences as a placekicker at Death
Valley as a varsity letterman and walked past
Tillman Hall to reach his Masters classes.
Chappell would later bring his expertise to
Louisiana State University and then to Boston, where he realized he could best serve
the life science industry outside the lab and
in the consultant’s chair.
Now that the growth of South Carolina’s
life science sector has begun to outpace traditional Southeastern hubs such as North
Carolina and Georgia, SCBIO’s lead seeks to
make the Palmetto State a place where upcoming talent in the industry wants – and is
able to – stay.
And as economists expect the research
and development field to be on a fast track
in the state’s growing innovation hub, the
state to keep that talent at home, too.
“We’re growing almost twice as fast as
North Carolina, and one and a half times
faster than a lot of our other Southern
States. It’s crazy,” Chappell told SC Biz News
following the release of SCBIO’s 2022 life
science impact report, conducted by University of South Carolina research economist Joey Von Nessen. “I joke that even the
most bullish of us, when we got that report
back, we were blown away.”
The economic impact of the Palmetto
State life science sector has grown by 62%
since the study, conducted in 2021, and generates a total economic output of $25.6 bil-

16

www.scbizmag.com

James Chappell, the new CEO of SCBIO, is a Clemson graduate and at home in S.C. (Photo/Provided)

lion each year. Since 2017, core industries in
the life sciences – those that work solely in
the field and not as a supplier to life science
companies – have grown by 42.2% in terms
of employment, according to the study.
“South Carolina really stands out,” Von
Nessen said during the report’s presentation, which took place at the 2022 SCBIO
Life Sciences Conference, held in late February in Charleston. “Not only when we
look at the absolute numbers again within
the state, but also comparing South Carolina
to the rest of the Southeast.”
Von Nessen projected the life science’s
research and laboratory subsector to grow
by 18.4% between 2018 and 2028, trailed by

bioscience-related distribution at 11.2% and
more than double the sector average at 9%.
Agricultural product and the pharmaceutical industries follow at respective 7.5%
and 7.4% projected growth, while the medical device sector is expected to grow 2.5%
over the decade.
In between 2028 and today, Chappell
expects a number of local startups to transform into household names.
“We have a lot of early-stage, rapidly
growing companies,” he said. “Early stage
is a broad range that could be 15 employees
and well-funded; it could be 100 and then
have those other anchor companies.”
National brands such Boston Scientific

and Thermo, as well as S.C.-headquartered
companies such as Nephron Pharmaceuticals, create fertile soil for newer companies
including Rymedi, SyncMD, Kiyatec and
RhythmLink to thrive.
“We as a state have to make sure we do
everything to foster that road,” Chappell
said. “We don’t want to look back in five or
10 years and say, ‘We’re really good. We had
a great period of growth there, but kind of
leveled out.’ ”
More than 71% of the life science companies surveyed by Von Nessen expect demand
for their services and products to increase
by more than 10% over the next five years
due to an aging population, technological advancement and ongoing demand for healthrelated products following the COVID-19
pandemic.
In an unsurprising finding, 57% of the
companies surveyed cite workforce shortages as the greatest impediment to this growth
– more than the national average. But those
companies said the hardest challenge is finding qualified workers for open positions, not
just applicants. However, because of high
wages and geographic mobility of potential
hires, Von Nessen said that R&D companies
report fewer problems with recruiting or
retaining talent than other subsectors in the
field.
A life science cluster similar to North
Carolina’s Research Triangle could be key
to developing and attracting talent, Chappell
said. Too many life science students continue to flee the state for other regions, he
told SCBiz, but South Carolina is beginning
to see and more talent follow his route and
return home – or move to the state for the
first time.
In-state schools have also upped the ante
on their life sciences programs since Chappell first left South Carolina.
“We’ve seen so much growth at Clemson,
South Carolina and MUSC in producing a
lot of that talent,” he said. “So some of that is
keeping them (life science workers) in state,
and also, what we’re starting to see is the flip
of bringing them into South Carolina, where
now the Duke grad, the Georgia Tech grad,
the Harvard grad, whoever, wants to come
down here. We’re starting to see that.”

Build it the
Right Way.

Build It The Right Way.
It’s simple: we believe in doing what is right. This old-fashioned trademark
has proven sound, as a majority of our projects are repeat clients who value
our no-nonsense nature. Our portfolio is broad, and includes offices, hospitality,
healthcare, K-12 and higher education, faith-based, retail, industrial, and historic
work. We build green field, renovation, retrofits, restoration, adaptive re-use and
many other creative and intriguing undertakings.
We are Hood Construction. We’re proud of what we do, and it shows.

ENGINEERING
PROCUREMENT
CONSTRUCTION
CQV SERVICES

DELIVERING SOLUTIONS TO
BETTER SERVE YOUR PATIENTS
Leverage our subject matter experts to
accelerate your product delivery platform
with quality solutions:
B I OT E C H N O LO G Y | P H A R M AC E U T I C A L | VACC I N E S

www.fluor.com

© 2022 Fluor Corporation. All rights reserved.
Fluor is a registered service mark of Fluor Corporation.
ADGV214222 G
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INDUSTRY
PIONEERS
By Ross Norton

There are 1,033 life science companies operating
in the state, according to the S.C. Department of
Commerce. From the mountains to the sandy plains
to the coast, companies with small footprints and
small profiles are making a big impact on the state’s
most vigorous industry.

Glycopath of Charleston was founded in 2019 with a goal of revolutionizing biomarker research. The company uses Mass Spectrometry
Imaging to study changes in the glycosylation of various disease states.
The company hopes to introduce accurate simplified assays to improve
patient care and treatment. Glycopath.com
Softbox had a supporting but important role when Pfizer rolled out
the first COVID-19 vaccine. When the first media images around the
world showed the first vaccines being delivered, they could show only
the packaging because the actual vaccines had to be kept in incredible
cold sub-zero temperatures. That packaging was made by Greenville’s
Softbox. Softboxsystems.com
Charles River Laboratories in Charleston is part of a pharmaceutical company specializing in a variety of preclinical and clinical lab services. The Charleston site manufactures Endosafe products that include
FDA-licensed LAL reagents, cartridges and accessories for bacterial endotoxin testing. The Charleston site has been in operation for more than
30 years. Criver.com

(Photo/Provided)

Arthrex in Sandy Springs is one of the company’s three manufacturing plants. They make orthopedic devices from raw materials to finished
products. Arthrex was founded in Germany in 1981 but later moved
headquarters to the United States, now in Naples, Fla. The orthopedic
surgical device design, research, manufacturing and medical education
compan has partnered with Clemson University to create a two-year
surgical device technology consultant program. Arthrex.com
Zylö Therapeutics of Greenville has developed the Z-pod technology platform, a topical delivery system the company says extends the duration of effect, improves targeting, and enhances the product performance
of many therapeutic and cosmetic agents. Notably, the Z-pod technology
can also be adapted to provide sustained topical delivery of nitric oxide
for multiple therapeutic indications. www.zylotherapeutics.com

Kiyatec is a Greenville company that uses its proprietary cell culture
technology platforms to model and predict response to approved and
investigational cancer drugs targeting a spectrum of solid tumors. The
company works with biopharmaceutical companies to unlock response
dynamics for their investigational cancer drug candidates. Kiyatec.com
Xequel Bio Inc. (formerly FirstString Research Inc.) is a clinical
stage biopharmaceutical company developing dermatologic and ophthalmic therapeutics utilizing its patented new chemical entity aCT1 (alphaConnexin carboxyl-Terminal 1 peptide) with a research and development center in Mount Pleasant. The company’s lead clinical programs
include Granexin gel in dermatology and iNexinTM ophthalmic solution
in ophthalmology. The company also has ongoing preclinical research in
pulmonology. www.xequel.com

Elastrin Therapeutics makes a bold claim on the most visible part of
its website: “We do not manage diseases. We reverse them.” The Greenville
company leverages a platform technology to develop therapeutics targeting
damaged elastin fiber with a goal of making calcified tissue and organs supple
again. Elastrin.com

Rhythmlink International LLC designs, manufactures and distributes medical devices and provides custom packaging, private labeling,
custom products and contract manufacturing to its customers. Rhythmlink provides a physical connection between patients and the diagnostic
equipment to record or elicit neurophysiologic biopotentials. Originally
founded by neurodiagnostic technicians and engineers in 2002, Rhythmlink is based in Columbia. Rhythmlink.com

Precision Genetics uses an advanced scientific approach with employees and patients in an effort to bring precise and appropriate medication use for safer and more efficient well care. The Greenville company
uses health care data to determine genetic and non-genetic risks and
prescription spending habits associated with medications and complex
drug regimens to deliver a successful ready-to-use program toward better value-based outcomes. The company combines evidence-based technology and population risk analysis to help health care providers deliver
individualized treatment plans for patients. Precisiongenetics.com

Alcami is a contract development and manufacturing organization
headquartered in North Carolina with more than 40 years of experience
advancing products through every stage of the development lifecycle.
The company has five scientific campuses, including one in Charleston. Alcami serves pharmaceutical and biotech companies of all sizes by
providing customizable solutions for analytical development, clinical to
commercial sterile and oral solid manufacturing, packaging, microbiology, cGMP biostorage, environmental monitoring, and pharmaceutical
support services. Alcaminow.com
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Fueling Innovation in Life Sciences and
Bio Sciences since 1983
Chartered in 1983 by the State of South Carolina as a public, nonprofit corporation, South Carolina Research
Authority (SCRA) fuels South Carolina’s innovation economy through the impact of its four programs.
n Academia: Funding and supporting to advance transitional research and accelerate the
growth of university-based startups.
n Facilities: Providing high-quality laboratory and administrative workspaces for
technology-based startups and academic institutions.
n Industry: Facilitating and funding partnerships between and among startups, industry,
and academic.
n Startups: Coaching and funding technology-based startups that may also receive
investments from SCRA’s investment affiliate, SC Launch Inc.

FOCUS
Generation Z may have a competitive advantage in
manufacturing as the sector becomes more about
managing automated systems and less about labor
on the production line – if Baby Boomers and
Generation X don’t pass down their stigmas about
the sector. (Photo/Provided)

MAKING A
CONNECTION
How a Greenville startup is redeﬁning
how to bridge the workforce gap
By Molly Hulsey
mhulsey@scbiznews.com

O

ne Google search for “what
millennials …” might lead
one to think the entire
English-speaking
world
wants to know how to keep these digital pioneers in the workplace.
The query tops the chart behind
“what millennials means,” “what millennials do for fun” and “what millennials have lived through,” as those born
after 1980 come close to comprising
half of the world’s workforce, according to Gallup.
But when it comes to overcoming recruitment challenges in the long
game, Tina Zwolinski of SkillsGapp
looks to millennials’ successors: the
digital natives of Generation Z.
And Generation Z, made up of students and a few new faces to the workplace, has an answer.
Zwolinski cited a 2021 survey from
EY asking those born after 1997 what
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could be done to improve their education system.
“Their No. 1 response was learning
from industry and hearing what jobs
are available,” she told SC Biz News.
“They wanted to hear from industry.”

Self-starters and multitaskers
If high school and college job fairs
were successful in the past, the widening gap between available and needed
talent today – and the sheer number
of career options that just didn’t exist when parents or guidance counselors picked their path – show that they
aren’t getting through to the latest generations.
According to the study, 67% of high
schoolers surveyed reported that they
only knew about five or fewer available
industries to enter.
About 80% of all surveyed college
students reported that they didn’t know

“what kind of jobs are really out there.”
Half said they went to college only
because it was expected of them.
The situation had not much been
much clearer for recent graduates either during high school: half of those
surveyed didn’t know their current
position existed in high school and another half did not know what they had
wanted to do after high school.
“To me, the biggest challenge is
there’s so many industries and jobs,
there’s no way for a teacher or a guidance counselor to be aware of all that,”
Zwolinski told SC Biz News. “You just
don’t have time and it changes so much.
But industry knows what’s happening.”
Generation Z is defined by selfstarters and multi-taskers, she said.
The best way to get through to post1995 demographic isn’t to use an older
intercessor; it’s to speak with them and
to listen.

Across South Carolina,
Life Sciences are Flourishing

Across the Palmetto State, life sciences
are flourishing.

creation of healthy careers today, and
a better life for all of us tomorrow.

With a $25 billion annual economic
impact. More than 1,000 organizations
employing 87,000 of your neighbors.

From start-up to global brand, industry
supporter to leading-edge innovator,
SCBIO helps members of all types.

High wages. Surging employment and
new career opportunities. Globally
recognized innovation. And steady

To grow your business and better your
bottom line, contact SCBIO today.

WWW.SCBIO.ORG

INFO@SCBIO.ORG
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We’re
Open
for

Work

Clarendon County, SC

virtual meetings

by phone & email

on the web

social media

“Technology really allows for more
engagement these days versus ‘come to
our website and navigate.’ Now, you can
actually create this two-way, back-andforth communication through technology, whatever that may be,” she said.
“Mobile phone is the answer, because
that’s where they are. And so, looking
for ways to develop things for mobile
use would be significant.”

Smells like team spirit
For Zwolinski, that meant gamifying the skills needed for the aerospace,
automotive, cybersecurity, life science
and advanced manufacturing industry
in partnership with real-life companies.
Millennials will know career-ready
games are nothing new, but SeaWorld
Adventure Parks Tycoon and Pet Vet
PC games from the late 2000s may just
not translate quite as well to today’s mobile generation or its future career opportunities.
SkillsGapp’s Skillionaire Games allow students to achieve in-game certification, which not only piques the
interest of players, but also can alert
guidance counselors, teachers and parents to students’ skill sets – instead of
the other way around.
“It’s really helping that player and
that student navigate their own interests, which Gen Z does, and then be
able to flip the conversation,” Zwolinski
said.
The newest member of the Skillionaire Games family, RadLab, is months

“

“Mobile phone is the
answer, because that’s
where they are. And
so, looking for ways
to develop things for
mobile use would be
signiﬁcant
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away from launching on the Google
Play and Apple Stores through SkillsGapp’s partnership with SCBIO. Geared
toward middle school players, RadLab
allows players to try out a number of
life science careers through challenges
like testing new medicines, obtaining
Food and Drug Administration approval, managing the manufacturing process
and treating hospital patients.
Geofencing will alert players to life
science companies in their area and
what they do, while in-game incentives
could also translate into out-of-game
awards. Zwolinski suggested anything
ranging from a pizza party to a lab tour
to a free semester at a technical college.
A desert of talent can up the ante on
rivalry between companies, but Zwolinski has seen that today, it is bringing
businesses together.
In the current labor market, Industry-wide initiatives and clustering may
be one of the best tools for sharpening a
company’s competitive recruiting edge,
she said.
To reboot outdated perceptions of
some sectors and to train a workforce
for ever-improving technologies, it
takes a village. Advanced manufacturing for the incoming workforce could
be a world away from the manufacturing work of the Silent Generation, the
Baby Boomers and Generation X.
But while millennials may have been
more exposed to the stigma put on manufacturing jobs by parents and grandparents, according to Zwolinski, the future looks brighter for Gen Z. Post-1997
babies present more of a clean slate.
“I do feel like this is that one generation really has the opportunity to explore, try things on, do different things,
break down the silos and the stigmas
that maybe we put on our own kids with
CTE (career and technical education)
programs or technical college pathway
or manufacturing jobs,” she said. “We
remove that if the kids don’t hear it
from us … If they never hear ‘dirty jobs,’
‘layoff,’ ‘that’s a plan b option,” they get
to actually explore.”
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STAFFING SIMPLIFIED

Customized staffing solutions with an agency you can trust, connecting lives for the be
trades staffing, direct hiring, and HR consulting.

We can be anywhere you NEED to go
Traditional Staffing Services
We’ve placed our focus on fulfilling needs for industrial and manufacturing staffing. We place professional workers in positions ideally suited to
their experience, skills, and the company’s needs.

Skilled Trades
We have staff dedicated to fulfilling employer needs in the skilled trades
market. We also love helping welders, pipefitters, and skilled tradesmen
find work.

Managed Services
If you are using more temporary employees, our fully integrated
managed onsite staffing model can service you from coast to coast.

HRsources,
Consulting
and Consulting
While the exact end of the millennial era and birth of Gen Z differs between
Pew Research
cordons babiesServices
born between 1997 and 2012 off from Generation Y.
(Source/Pew Research)
We provide experienced HR Consultants to take on the job of
managing your employees’ HR needs, while letting your business focus
on future success.

That’s the OpSou
OUR MISSION

OpSource Staffing Invests in You
company searching for staff or an
#1 focus is you. We specialize in
taking great people and finding th

866-870-8133
opsourcestaffing.com

Anderson, SC | Greenville, SC | Spartanburg, SC | Gaffney, SC | Charleston, SC | Arden, NC

Find your Staffing SOLUTIONS at our Lo

Spartanburg, SC | Main Office
(866) 870.8133

Greenville, SC | Office
(864) 990.5391

Gaffney, SC | Office
Arden, NC | Office
Honesty,
Integrity, Loyalty,
(864) 489.1703
(828) 676.2737
and Servant Leadership.
Charleston,
SCis
| Office
Our
#1 focus
you!
(843) 261.0381

Traditional Staffing Services | Skilled Trades | Managed Services | HR Consulting Services
CUSTOMIZED STAFFING SOLUTIONS TO MEET YOUR NEEDS WITH AN AGENCY YOU CAN TRUST
www.scbizmag.com
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FIRSTHAND EXPERIENCE
Breakthrough in rare disease has personal meaning for MUSC
researcher who helped discover crucial genetic mutation
By Christina Lee Knauss

C

ortney Gensemer’s life changed
permanently when, at 19, she was
diagnosed with hypermobile EhlersDanlos syndrome (hEDS), a rare, hereditary connective tissue disorder that can cause
severe pain and problems with joint and neck
movement, among other symptoms. After her
diagnosis, Gensemer, who originally wanted to
be a physician, decided to go into medical research
instead.
Maybe, she thought, her research one day
could help people like her who live with rare diseases.
Little did Gensemer know that in less than a
decade, she would get the chance to research the
very condition she lives with and in the process
discover a genetic mutation in those who have it,
all while pursuing a doctorate at the Medical University of South Carolina.
Gensemer, who received her doctorate in
May, spent the past four years working on that
research with a team at the Norris Lab, which is
led by Russell “Chip” Norris, a professor in the
Department of Regenerative Medicine and Cell
Biology at MUSC.
The genetic mutation that Gensemer and her
team discovered could eventually be used as a diagnostic marker for EDS, a breakthrough which
could speed up the process of diagnosing the disorder and shorten the time patients have to live
with its effects, which can include hypermobile
joints, heart problems and other conditions.
The Norris Lab’s success in discovering the
genetic mutation will now lead to more extensive
research into EDS at MUSC, and the school is also
exploring the possibility of creating an EDS Institute in the future.
“It takes on average 14 years for patients to be
diagnosed, and that’s a big problem,” Norris said.
“It’s because of the complexity of all the different
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Camille Schrier, Miss America 2020 (top photo, left), toured the Norris Lab at MUSC to learn about a genetic
mutuation discovered by MUSC researcher Cortney Gensemer (bottom photo), who also has EDS, and her team.
Schrier’s winning talent in the Miss America pageant was to conduct a chemistry experiment.
Photos/Sarah Pack

tissues that are involved with Ehlers-Danlos. Patients go to see different doctors for symptoms, but
nobody is connecting the dots. What patients really
need is a continuum of care that cross-pollinates
between physicians with different specialties. If we
find a way for patients to be diagnosed and treated
earlier, it changes the way they approach their entire life and leads to a better life in general.”
Gensemer said EDS is so difficult to diagnose
because its many symptoms can mimic other conditions, and the disease also manifests differently in
every patient. Her symptoms started showing up
when she was 14.
“My biggest symptoms were a lot of joint issues
and bad, chronic pain — really severe pain that was
just not normal for a teenager to be experiencing,”
she said. “I was an athlete at the time and some
people mistakenly thought the pain just came from
exercising really hard.”
Gensemer, who played varsity lacrosse in high
school, also sustained severe injuries, including
multiple joint dislocations and tears in the soft tissue in her hips.
“I went through multiple joint surgeries in a
row, and I knew something was not normal be-

A genetic mutation discovered at MUSC could eventually be used as a diagnostic marker for EDS. Photo/Sarah Pack

cause my fifth surgery came from an injury I got
just walking up the steps, not on the lacrosse field,”
she said.
The possibility of researching hEDS never
crossed her mind four years ago when she first enrolled in the doctorate program at MUSC. It was
Norris who gave her the idea during a meeting the

two had to discuss possibilities for her dissertation.
The Norris Lab’s previous work includes extensive research into the genetic aspects of cardiovascular diseases, including mitral valve prolapse,
a condition in which the flaps of the mitral valve
don’t close properly during heartbeats.
Norris and Gensemer were discussing that re-
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day at the office, but the lessons you learn out here will carry through in there.
Pro instructors guide your team through high-performance driving exercises as
they hone their skills and build confidence. By day’s end, everything just clicks.
For more information, visit BMWPerformanceCenter.com or call 888-345-4269.
©2022 BMW of North America, LLC. The BMW name, model names and logo are registered trademarks.

www.scbizmag.com

25

FOCUS

Russell “Chip” Norris, Ph.D., a professor in the Department of Regenerative Medicine and Cell Biology and
the Department of Neurosurgery at the Medical University of South Carolina, talks with Schrier. Photos/Sarah Pack

Miss America 2020 Camille Schrier (top left) listens as Cortney Gensemer explains research being dones at MUSC.
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search when she brought up the fact that she had
hEDS and mitral valve prolapse was common in
people with the disease.
“When Dr. Norris found out I had the hypermobile subtype of EDS, he said ‘That type doesn’t
have a known gene – do you want to try to figure
that out?’ ” Gensemer said. “For someone who
didn’t have a direction on what I wanted to do,
I suddenly was given the idea and the opportunity to study something I was already passionate
about.”
Gensemer and her team in the lab started the
work by sequencing the DNA of one small family whose members had EDS. Over the years they
continued to obtain more DNA from families
nationwide who carry the EDS gene, and that
eventually led to the discovery of the genetic mutation that appears in those with the hypermobile
subtype.
The extensive DNA registry of more than
4,000 EDS patients that they compiled also offers
a database of patients who Gensemer and other
researchers in the Norris Lab, accessible online at
the norrislab.com, can contact for future research
into the disease.
Even though she graduated from the doctorate program in May, Gensemer said she plans to
stay right where she is as a post-doctoral scholar
continuing her work with hEDS, with hopes to
transition into a faculty position.
“I love it here at MUSC because they’ve given
me so many opportunities as a student with both
a chronic disease and a disability, and they’ve been
so supportive of this work. They really want to see
us progress with what we’ve been doing,” she said.
“The goal right now is to research more treatments for the disease as well as getting a better
picture of the global, large-scale genetics of EDS.”
Gensemer and the Norris Lab’s work on EDS
will take on a worldwide perspective later this
summer, when she heads to Paris to work with
a genetic collaborator for two months to explore
how common the genes that cause EDS are in donor pools from U.S., Europe and beyond.
Norris said the lab’s work with EDS is important not only as a way to help the population in
general, but also because the DNA registry’s statistics indicate that the disease disproportionately
affects women.
“It’s shocking that about 90% of our registry
consists of DNA from women,” he said. “This is
not only a debilitating disease that almost nobody

else is working on, but it’s also a big woman’s health
problem. We need to understand why EDS primarily affects women and why they typically start
having problems around the onset of puberty. It’s
life-altering for these teenagers when they’re diagnosed.”
The Norris Lab’s work with EDS has also provided a rare opportunity for students from around
the country who have the disease to study it directly. This is the second summer that the Norris Lab is
hosting four interns with EDS who are conducting
research into the disease.
Both Norris and Gensemer say the program is
important because it not only offers HDS patients
a chance to research their own condition, but also
helps the Norris Lab and others at MUSC to gain
perspectives on ways to make scientific research in
general more accessible to people with chronic diseases and disabilities.
“We really like the idea of having interns that
have the disease doing research on it because it
gives them an opportunity to contribute from their
perspective,” Gensemer said. “There’s really no better place for them to work than a lab that truly understands what the disease is like.”

“

For someone who
didn’t have a direction
on what I wanted to
do, I suddenly was
given the idea and the
opportunity to study
something I was
already passionate
about.
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‘Everyone’s going to benefit’
New genetic testing program hopes to prevent late-stage
cancers for patients who may be predisposed to disease
By Jenny Peterson

G

enetic testing to determine if a
person is predisposed to certain
types of cancers is now being offered at no cost to patients in the
first-of-its-kind, large-scale population genomics initiative in South Carolina.
It’s made possible through a collaboration
between Helix, a leading Silicon Valley-based
population genomics company and the Medical University of South Carolina.
Called Our DNA SC, the program tests for
hereditary breast and ovarian cancer (BRCA1
and BRCA2) and Lynch syndrome, a form of
hereditary colorectal cancer that presents in
people in their early 40s. An additional test
shows any markers for inherited familial hypercholesterolemia (FH), which can indicate
a person’s predisposition to high cholesterol
and certain cardiovascular disease.
Helix and MUSC hope to enroll 100,000
patients over four years who consent to genetic testing, which is done through a simple
saliva test either taken at an MUSC clinic or
at home and mailed to the Helix lab. Anyone
can participate, no matter their family history of disease.
Test results will allow MUSC to create
specific health care options to improve outcomes for patients who have the markers —
including increased screenings — as well as
gather large genetic population insights for
long-term clinical care and research. Analyses will be used to pioneer and further advance genomics research.
“You can detect earlier and prevent very
severe cancer down the road,” said Dr. James
Lu, CEO and co-founder of Helix. “We’re
trying to avoid stage three and stage four
cancers.”
Lu said genetic testing is the future of
health diagnoses, which has relied on patients providing a family history of cancer to
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A physician identifies a specific biopsy site on a tower display touch screen. Photo/Weinberg-Clark Photography

determine genetic risks for diseases. By using
patients’ actual DNA data to discover alleles
and markers to show a risk for developing
types of cancer and diseases, health care systems can treat patients earlier and educate
them about treatment options.
Helix has rolled out similar large-scale
population genetics testing at major health
care facilities across the country including
Renown Health in Nevada, AvantHealth in
Florida and a Mayo Clinic in Minnesota.
“In similar programs, as many as one in 75
participants have been found to be at risk for
a serious health issue, of which 90% would
not have been discovered through traditional
practice,” Lu said. “Initially, it determines
what are you predisposed to from a disease
perspective that we can intervene on today,
but there will be other things during the
course of a patient’s lifetime (that benefits)

from having genomic data, like a prescription decision that might be changed because
of a genetic marker.”
An additional piece of the program is
that MUSC and Helix will develop a clinicogenomic dataset from participants that will
help researchers learn what can cause certain
diseases and how to treat them more effectively, with a goal to improve the standard
care for everyone.
“Precision medicine is an emerging field
that is going to transform the future delivery
of health care. Being a leader and helping to
define this path is core to our mission,” said
Dr. David J. Cole, MUSC president.
Lu said Helix got connected with MUSC
for this program by mutual contacts. “MUSC
is one of the leaders in this space; this is a
novel offering to do this at scale in a population,” Lu said. “I applauded their forward

thinking in terms of the patient impact, but also the broader impact on
how they think about the design of
their healthcare system moving forward.”
The genetic testing technology
can provide long-term cost savings
to health care systems as well as
open the door for new treatment
opportunities. “Guiding (patients)
early (in detection) does save the
health system money,” Lu said.
“There will (also) be patients who
qualify for trials as part of this program. Much of the drug pipelines
now are genetically targeted as well.
We think it’s a good avenue for patients to get access new trial opportunities over time.”
Enrollment in the program will
initially be available to patients who
sign up at select MUSC clinics and
locations, with a plan to expand to
participants throughout the community and state in collaboration

with MUSC’s clinical affiliates and
partners. Patients will have digital
access to their results, which they
can take with them to any health
care system, Lu said.
Participants who securely contribute genetic data will help MUSC
develop one of the largest clinicogenomic datasets in the country.
“We can use it to drive new therapeutic and diagnostic discovery. As
the genomic medicine advances, you A research staffer prepares to take a DNA sample. Photos/Sarah Pack, MUSC
should see us expand more broadly
into a variety of conditions over
time that we not only can detect, but
we can do something about them,”
Lu said. “As these data sets start to
come forward and come together,
you’re going to be able to better
predict and serve your community
from a care perspective. That’s going to be incredibly important in the
future of health care. We truly believe that everyone’s going to benefit from having this data.”
Dr. James Lu (left), speaks as MUSC President Dr. David J. Cole looks on.

www.scbizmag.com

29

FOCUS

SOMETHING
IN
THE

WATER

Vertical Roots’ hydroponic
technology is changing how
communities grow food
By Jenny Peterson

Vertical Roots grows rows of
lettuce in indoor hydroponic farms.
(Photos/Provided)
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t’s considered a farm, but there are
not acres of rows of crops, not even
soil. There is no actual sun shining on the crops, no pests to worry
about, and farmers go to work in air-conditioned spaces inside refurbished shipping containers.
Welcome to South Carolina’s Vertical
Roots, the largest hydroponic container
farm in the United States. Started less
than a decade ago, Vertical Roots is already a wildly successful business, selling
its romaine, red oak leaf and butter lettuces to more than 2,000 grocery stores
and numerous food distributors across 13
states in the Southeast and Mid-Atlantic.
AmplifedAg, the parent company behind Vertical Roots, builds the indoor
hydroponic farms from scratch, transforming the inside of decommissioned
refrigerated shipping containers with
custom rows of shelves, custom light
strips for maximum crop output and exclusive, one-of-a-kind technology.
Each container comes equipped with
proprietary AmplifiedAg technology and
software specifically created to monitor
all aspects of crop growth that can be
checked from a smartphone.
AmplifiedAg builds its own systems
for moving water to the plants through
channels that continuously circulate
water through a self-contained system
and precision drips to carry nutrients to
the crops. Each container farm comes
equipped with this state-of-the-art technology and proprietary software that
make growing a breeze.
“The software and electronics manage most of the farm,” said Amplified
CEO Don Taylor. “Our horticulturists set
the nutrient levels and temperatures and
humidity and Co2 levels; all of the environmental levels are controlled by the
software and technology. The farmers are
really just managing the grow process,
seeding, transplanting, harvesting and
packaging.”
There are 30 shipping container
farms — referred to as grow pods — at
the Charleston farm and 120 pods at

the Columbia farm. Each container can
grow 3,600 bright green leafy lettuces in
roughly one month using just 3% of the
water it would take to sustain a crop that
size outdoors.
“If you look at our Columbia farm on
two acres, those two acres are equivalent
to 350 acres of farmland,” Taylor said.
The controlled indoor environment
requires no pesticides and no soil; seeds
are grown in a small amount of peat moss
and cultivated solely in water. Once ready
to eat, it takes just two employees to harvest it all.
It would be easy to simply expand
Vertical Roots’ reach as a business goal,
but Taylor has bigger plans for the company beyond selling its wholesale crops.
The bigger mission is to share the company’s success and infrastructure, selling
AmplifiedAg’s outfitted shipping container farms to traditional farmers and
entrepreneurs throughout the United
States, and, eventually, the world.
“We are continuing to prove our technology, and we are going to begin aggressively selling that technology to enable
others to do the same thing,” Taylor said.
“We are trying to share our success.”
Using Vertical Roots’ accomplishments as an applied real world example
of how to operate at a profit, the AmplifiedAg sales team is now marketing its
specialized growing pods and accompanying exclusive technology nationwide
to reimagine how local communities get
food.
“We started the company as really
a science project to create a few jobs to
put some local food into the community,”
Taylor said. “But as we got further and
further into it and realized what a massive market opportunity it was to sell the
technology, that’s when we really started
to lean in. Vertical Roots came to life to
prove how the technology could grow
and distribute at scale in the commercial
world, which helps back up the sale of the
technology.”
Amplified currently has partners already using its shipping container farms

in Alaska and Boston, and the United States Department of Agriculture
(USDA) has bought several pieces of
technology to conduct research and development for growing, Taylor said.
The ideal clients for Vertical Rods
growing pods are farmers and entrepreneurs who have a strong business plan;
Taylor said staff will conduct a thorough
vetting process and Amplified will provide training on the technology to make
sure clients are set up for success.
“We don’t want to put our technology
out somewhere and have it not be successful,” Taylor said. “We continue to add
more and more technologies that make
that easier; our software keeps everything in range and gives farmers alerts.”
Each hydroponic grow pod shipping
container costs $125,000 and comes
outfitted with almost everything to get
started, with seeds and a few plugs as
the only exclusion. All that’s needed is a
power source and public water hookup.
Ideal growing conditions include three
pods, one for seeds, one for propagation
and one as a nursery that will bring crops
to fruition.
“One grow pod is $125,000 — that’s
the container and everything that goes
into it. It’s cheaper than a tractor,” Taylor
said.

Combating climate change
Taylor, the former chief technology
officer at Benefitfocus technology firm
in Charleston, moved into the current
space after seeing firsthand the effects of
climate change in India.
“I spent a lot of time in India and got
very familiar with the crisis they are having from an agriculture perspective; their
soil is depleted, the environmental change
was having a very negative impact on
the farms in India,” Taylor said. “When
I retired from Benefitfocus, I spent quite
a bit of time researching the industry to
understand what’s going on. From an environmental perspective, it makes perfect
sense to use to growing containers.”
Taylor’s initial vision was simply to
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create a new local food source in Charleston using growing containers. He and his
daughter developed their first container
farm for The Citadel in Charleston, and
its success sparked a bigger mission to develop agriculture technologies and manufacture indoor farms to feed people across
the globe.
At the same time, Vertical Roots was
founded in 2016 by friends Andrew Hare
and Matt Daniels. Both avid plant enthusiasts, Matt brought his engineering
and horticulture expertise, while Andrew
worked on the commerce side, previously
owning restaurants and other businesses. The three entrepreneurs crossed paths
and the two companies joined forces to develop the most advanced, food-safe hydroponic indoor farms in the industry.
“Seven years ago, we all knew climate
change was going to be a problem,” Taylor said. “It’s really starting to happen now
in the production of produce on the West
Coast. They’re beginning to have challenges. Transportation costs are going up significantly. The supply that’s needing to be
provided by the Controlled Environment
Agriculture (indoor gardening) industry
is all of a sudden exponentially growing. I
think over the next 3-5 years we’ll see significant growth in the industry at large.”
Ninety-five percent of the lettuce consumed by Americans comes out of California and Arizona, Taylor said.
“It’s about a $7 billion industry. I’d say
that indoor farming is maybe $100 million
of that. But I think the climate change issues are going to continue to happen, water is going to continue to be more and
more of a problem and we’re really going
to escalate,” Taylor said. “As our technologies evolve, automation and everything
else that requires us to really operate at a
large-scale infrastructure will be mature in
another 3-5 years.”
AmplifiedAg is looking into adding solar power to run their shipping container
growing pods and is continuously testing
technology to streamline their software
systems.
A new Amplified Ag farm is being built
in Florida, closer to Vertical Farms clients

32

www.scbizmag.com

Amplified CEO Don Taylor oversees Vertical Roots’ parent company. (Photos/Provided)

and purchasers.
“We are starting to locate towards our
customers with the ultimate objective to
be located at the point of consumption
and eliminate more and more transportation out of the process,” Taylor said. “In
the future, we will look at (supplying for)
large-scale brands, where all their supply
comes from California. Being able to put
capacity at their actual processing facilities
will eliminate transportation and increase
efficiency.”
Backed by private investments and run
by a board of directors, Amplified continues to do research and development for
more crops — currently, strawberries, Bok
choy, collard greens and peppers.
“We started with lettuce because it’s the
fastest-turning plant and there’s a massive
demand for it,” Taylor said. “We are looking for ultimately higher protein-types of
plants. As we look to distribute our farms
globally to other regions of the world, they

don’t want a farm (only) full of lettuce. One
of the interesting parts of our relationship
we have with the USDA is that they’re also
doing R&D on new crops.”
AmplifiedAg’s efforts were recognized
by the SC Dept of Commerce’s innovation
hub, ScribbleSC.
AmplifiedAg hopes to partner with
governments to bring in growing pods following droughts, climate and natural disasters — thousands of crops ready to eat in a
month.
“We are moving from a concept to a
state of infrastructure,” Taylor said. “We
are focused on scale, automation, technology and being able to provide millions of
pounds of produce in the very short term.”

A new workforce in farming
There are 140 people on staff at AmplifiedAg statewide, but they aren’t doing
traditional farm work.
“We have a very unique workforce,

from horticulturists to software engineers,
electrical engineers and mechanical engineers,” said Taylor. “It’s very different on
the engineering side in that these products
didn’t exist before, so there is a lot of new
innovative development.
“The shipping container units are a
very small, tight space and we’re getting
really smart with how to put a lot of stuff
into that space and be efficient.”
Staff members are food safety specialists
and horticulturists who identify ideal plant
growing conditions. The tech-focused
company draws a younger demographic to
its workforce.
“Students that are coming out of agriculture programs are already studying in a
more high-tech environment; it’s ‘farming’
but you’re working in air conditioning and
utilizing the latest technologies available,”
Taylor said.
All manufacturing work to build and
outfit the shipping containers is done inhouse, with a 90-day lead time from when
a client purchases an AmplifiedAg shipping container growing pod to when it’s
delivered.

Charleston-based Vertical Roots was founded in 2016 by friends and plant enthusiasts Andrew Hare and Matt Daniels.

“

Students that are
coming out of
agriculture programs
are already studying
in a more hightech environment;
it’s ‘farming’ but
you’re working in
air conditioning and
utilizing the latest
technologies available

Amplified is conducting research and development on crops including strawberries. (Photo/Provided)
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5 QUESTIONS WITH…

Sam
Konduros
1. As the new CEO of Southeast Life Sciences,
what is your top priority in leading the organization?
To actually make our mission a “movement” in the
Southeast U.S. that will garner global recognition and
engagement. That means dramatically muscling-up
our ecosystem and attracting an unprecedented number of national investors to fund the most promising
life sciences technologies and companies emerging
in our region. While it is a bold CEO priority, it is the
reason that I accepted the position.

2. A recent impact study indicated that the life
science industry in South Carolina was growing
faster than in all peer states in the Southeast.
What do you think is driving this growth, especially in S.C.?
S.C. has always had a wealth of resources to fuel life
sciences growth, but in the past we didn’t have a strategic plan for this unique industry, and weren’t effectively leveraging our assets. Now we’ve become very
deliberate, and the impact of SCBIO’s mission has
been a key factor, along with the increasing prioritization of life sciences by state and regional economic
development organizations. This recent surge of relative growth has accelerated S.C.’s progress at a faster
pace than peer states. Another key factor is S.C.’s
ability to competitively produce life sciences products as a globally recognized advanced manufacturing hub. As the U.S. necessarily onshores the life sciences industry to prevent the serious supply chain
vulnerabilities and disruptions we’ve encountered
during the pandemic, S.C. is positioned to emerge as
a new rising star in life sciences manufacturing.

3. What can be done to encourage diversity
among entrepreneurs and early-stage startups
within South Carolina’s life sciences and bio industries?
We must be extremely focused and creative in our
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efforts. Importantly, this element is now part of the
state’s strategic life sciences plan crafted by SCBIO,
and other influential peer organizations such as
MUSC. While progress has been made, additional
root-cause analysis, a long-term commitment and
new approaches will be required. Identifying and
proactively supporting the growth and success of
diverse entrepreneurs is low-hanging fruit that must
be seized, and more resources need to be developed
within our ecosystem focused on this specific objective.

4. What do you see as the future of life sciences in South Carolina, given the life science
powerhouses to our north in Research Triangle
Park, to our west in Atlanta, and to our south in
Florida?
It is highly strategic for S.C. to be sandwiched between strong players in the life sciences industry. We
can benchmark and learn a lot from a prolific life sciences state like N.C., and our geographic proximity
also puts S.C. within easy reach of a growing Southeast talent pool that can readily be recruited. And our
extraordinary progress in connecting the state’s life
sciences industry with the assets and resources they
need to succeed, coupled with our renowned quality
of life, makes continued progress inevitable in a state
only beginning to flex its muscles in this sector.

5. Outside of work, what do you do to unwind?
I have a lot of diverse hobbies from photography to
travel to lifting weights, and I actually get a lot of satisfaction from getting my hands dirty with yardwork.
However, it’s hard for me to imagine anything better
than cruising down the Blue Ridge Parkway on my
motorcycle on a sunny day, or skiing down a mountain in fresh powder!
Sam Konduros is the CEO of Southeast Life Sciences.
Learn more by visiting southeastlifesciences.org.

