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Vaccine



Who can save the world 
in Global Pandemic

potentially?

Novavax

Inovio

Moderna

Curevac

Vaxart

BioNTech





Partnered with: 

We are now well-positioned to advance 
the COVID-19 vaccine candidate to 

Phase I clinical testing in May or June.

- Stanley C. Erck, President and CEO

“

Novavax, Inc. (NASDAQ:NVAX) was 
founded in 1987 and headquartered in 
Gaithersburg, Maryland with addition-
al facilities in Rockville, Maryland and 
Uppsala, Sweden

Industry: Clinic-stage Biotechnology

Employees: 165

Mission: Deliver novel products to 
prevent a broad range of infectious 
diseases

Core Tech: Novavax’ Recombinant 
Protein Nanoparticle Vaccine Tech-
nology; Genetic Engineering in Insect 
Cells; Novavax’ Manufacturing Tech-
nology; MATRIX-MTM Adjuvant Tech-
nology
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NVX-CoV2373

• Begins human clinical trials in mid-May. 

• Could have data results ready by July.

• Mar. 10: entered agreement to collaborate with Emergent BioSolu-

tions utilizing its molecule-to-market contract development and man-

ufacturing (CDMO) services.

• Novavax would follow the Phase I trial with a Phase II study.

• NVX-CoV2373 uses the company’s recombinant nanoparticle

      technology and Matrix-M adjuvant.





DOV Insights
Leveraging its innovative proprietary recombinant nanoparticle 
vaccine technology, Novavax aims to produces vaccine candidates 
WR�HǅFLHQWO\�DQG�HǄHFWLYHO\�UHVSRQG�WR�ERWK�NQRZ�DQG�HPHUJLQJ�
disease threats. 

The competition of vaccine development targeting on COVID-19 
is accelerated after big Pharmaceuticals set ambitious goals. For 
the relatively late entrant, the pathway toward future monetization 
remains a question. However, the vaccine technology of Novavax 
allow them to cover a wide range of human infectious diseases 
SRWHQWLDOO\��ZKLFK�LV�ZHOO�UHǈHFWHG�LQ�WKHLU�UREXVW�SLSHOLQH�ZLWK�
multiple products in late-stage trials. 

Based on the following fundamentals, Novavax’s technology is 
uniquely positioned to address potential global health issues: 

• The particulate-based vaccines closely match disease-causing 
viruses while lacking the genetic material to cause disease, 
which provides potential for greater immune protection at low-
er doses than current vaccines.

• Ongoing partnership with manufacturing service provider 
(PHUJHQW�DOORZV�IRU�VLJQLǇFDQW�YDFFLQH�VFDOH�XS�FDSDFLW\�



Virus-Like Particles (VLP)
Seasonal & Pandemic Influenza

Recombinant Nanoparticles:
RSV F & Ebola GP

HA Trimers
NA Tetramers

Matrix-M is a nanoparticle composed of saponins, cholestrol, and lipids Nano-particulate (~40 nm)
formulation of saponin with cholesterol and phospholipid.

Hydrophilic
Head of Protein
Trimers

Hydrophilic Tail 
of Protein Trimers

M1 Matrix
Protein

No Genetic
Material

Influenza VLPs
• Correct 3D
• Enveloped
• Repeating subunits
• No genome

Nanoparticles
• Correct 3D
• Exposes Hidden
   Epitopes
• Repeating Trimers

Green: Buried
Epitopes

Red: Exposed
Epitopes

Adjuvanted
H7N9 Vaccine

Non-Adjuvanted
H7N9 Vaccine

Novavax Nanoparticle Technology

Matrix-M Adjuvant Enhances & Broadens Reponses to Epitopes



Recombinant Nanoparticle
Vaccine Technology

Novavax’ Recombinant Pro-
tein Nanoparticle Vaccine 
Technology:

Novavax is a leading innova-
tor of recombinant vaccines. 
Novavax’ proprietary vac-
cine technology combines 
the power and the speed of 
JHQHWLF� HQJLQHHULQJ� WR� Hǅ-
ciently produce a new class 
of highly immunogenic parti-
cles addressing urgent unmet 
medical needs.  Advantage 
of Novavax’ Manufacturing 
Technology include: 

• Our carefully designed ge-
netic constructs allow us to 
tailor our vaccines to key 
components of pathogens, 
which we believe enhanc-
es functional immunity and 
leads to better protection 
against infection and dis-
ease.

• 2XU� 6I��%9� SODWIRUP� Hǅ-
ciently expresses large an-
tigens and particles, which 
in turn promote superior 
immunogenicity and bet-
ter functional immunity.

• Our manufacturing plat-
form can produce proteins 
that are properly folded 
DQG� PRGLǇHG�� ZKLFK� FDQ�
be critical for functional, 
protective immunity.

• 8QOLNH� WUDGLWLRQDO� LQǈXHQ-
za vaccine manufacturing, 
we do not need to grow 
DQ� DFWXDO� LQǈXHQ]D� YLUXV��
obtain embryonated chick-
en eggs, adapt the virus 
or optimize new strains to 
grow in eggs. This 50-year 
old method requires four 
to six months lead time to 
produce a new strain of vi-
UXV� DQG� VLJQLǇFDQW� LQYHVW-
PHQW� LQ� Ǉ[HG� SURGXFWLRQ�
facilities.

Genetic Engineering in Insect 
Cells:

We produce our vaccine 
nanoparticles in cells original-
ly isolated in the 1970s from 
the ovaries of the fall army-
worm (Spodoptera frugiper-
da). The Sf9 insect cell line can 
grow in apparent perpetuity 
when infected with a baculo-
virus (BV), a virus that infects 
only insects. Because a bac-
ulovirus can be engineered 
to carry one or more foreign 
genes of interest, it can be 
used to “program” (infect) the 
6I��FHOOV�WR�HǅFLHQWO\�SURGXFH�
the desired protein or proteins 
that are correctly folded and 
biologically active. Novavax 
uses the Sf9 system to con-
struct recombinant protein 
nanoparticles that have the 
potential to provide increase 
protection.

MATRIX-MTM Adjuvant Tech-
nology: 

Adjuvants with MatrixTM 

Technology
Adjuvants are predominant-
ly used to enable a vaccine 
to induce a strong immune 
response including a great-
er production of antibodies 
and longer lasting protection 
against viral and bacterial in-
fections. Novavax has devel-
oped a number of adjuvant 
formulations all based on the 
proprietary Matrix™ technol-
ogy. Novavax’ adjuvants pos-
sess excellent immunostimu-
latory features including the 
ability to increase and prolong 
WKH�HǄHFWV�RI�YDFFLQHV�

Antigen-saving reduces pro-
duction costs with
Matrix-MTM

Inducing a strong immune re-
sponse and reducing the anti-
gen dose needed to stimulate 
that immune response can 
VLJQLǇFDQWO\� UHGXFH� WKH� SUR-
duction cost of manufactur-
ing a vaccine. These distinct 
advantages mean Novavax’ 
Matrix-M™ adjuvant could 
be of immense value when 
faced with inadequate vac-
cine manufacturing capacity 
and emerging threats such as  
(EROD�� 0(56� RU� DQ� LQǈXHQ]D�
pandemic.







Our DNA medicine platform represents 
the best modern day approach to com-

batting emerging pandemic

- Joseph Kim, Ph.D, President & CEO

“

Partnered with: 

Inovio (NASDAQ: INO) was founded in 
1979 and located in Philadelphia 

Industry: Biotechnology

Employees: 190

Mission: Immuno-Ingenuity activated: 
Inovio’s proprietary technology plat-
forms are realizing the true promise 
and power of immunotherapy

Core Tech: Inovio develops active 
DNA-based immunotherapies and 
vaccines to treat and prevent cancers 
and infectious diseases. Inovio is also 
engaged in gene therapy, where its 
immunotherapy platform consists of 
DNA-based immunotherapy and elec-
troporation delivery technologies

• Inovio technology: Robust killer T 
cell and antibody responses

• dMabTM : In vivo monoclonal anti-
body(mAB) production



Dec. 31��2019
• Inovio scientists learn about a novel coronavirus (SARS-CoV-2) which caused an outbreak of respiratory

disease in Wuhan, China, now referred to as COVID-19.

Jan. 10, 2020
• Chinese researchers share the genetic sequence of the novel coronavirus.

• Inovio designs DNA vaccine INO-4800 in three hours after receiving the genetic sequence using its propri-
etary DNA medicines platform technology.

• INO-4800 was designed to precisely match the DNA sequence of the virus.

Jan. 10 to Jan. 23, 2020
• Inovio scientists race to manufacture INO-4800 and begin preclinical testing.

Jan. 23, 2020  
• Inovio receives a grant of up to $9 million from the Coalition for Epidemic Preparedness Innovations (CEPI)

to fund ongoing preclinical and initial clinical development of INO-4800.

Jan. 30, 2020   
• Inovio announced collaborating With Beijing Advaccine to advance INO-4800 Vaccine In China.

Jan. 23 to Feb. 29, 2020  
• Preclinical testing continues, with immune responses generated in animal models; human clinical trial de-

signs developed.

March 2020
• Received a new $5 million grant from the Bill & Melinda Gates Foundation to accelerate the testing and

scale up of CELLECTRA® 3PSP proprietary smart device for the intradermal delivery of INO-4800; ongoing
SUHFOLQLFDO�VWXGLHV��KXPDQ�FOLQLFDO�WULDO�GHVLJQV�ǇQDOL]HG��������KXPDQ�WULDO�GRVHV�SUHSDUHG�IRU�FOLQLFDO�WULDOV
in the U.S., China, and South Korea; large-scale manufacturing plans developed.

• Mar. 24: Inovio announced that the Department of Defense (DOD) has awarded Ology Bioservices with
a contract valued at $11.9 million to work with Inovio on DNA technology transfer to rapidly manufacture
DNA vaccines.

April 2020
• Apr. 6: Announced that the U.S. FDA has accepted the company’s Investigational New Drug (IND) applica-

tion for INO-4800.

• Phase I human clinical trials begin in 40 healthy volunteers in Philadelphia, PA (at the Perelman School of
Medicine at the University of Pennsylvania) and Kansas City, MO (at the Center for Pharmaceutical Re-
search).

• Apr. 16: IVI, INOVIO, and KNIH to Partner with CEPI ($6.9 million grant) in Phase I/II clinical trial in South
Korea.

Summer 2020
• Interim results for Phase I trial expected in June.

• Prepared to start PHASE II/III U.S. clinical trial.

Fall 2020
• Human clinical trial results presented/published.

End of 2020
• 1 million doses of INO-4800 COVID-19 DNA vaccine produced for further trials or emergency use.
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DOV Insights

We see Inovio’s technology and DNA-based platform a game changer in the 
vaccine industry. 

'HVSLWH�VORZ�KXPDQ�DSSOLFDWLRQV�RZLQJ�WR�GLǅFXOW\�LQ�PRYLQJ�WKH�'1$�
molecule into the cellular interior, Inovio’s technology based on DNA plas-
mids has been used in veterinary care. 

As a second company with COVID-19 vaccine candidate to enter Phase I 
clinical testing on human subjects, Inovio is in a good position to develop 
WKHLU�ǇUVW�'1$�YDFFLQH�IRU�&29,'�����DV�0RGHUQD���

This global pandemic could be a pressure testing as well as a great oppor-
tunity for Inovio’s DNA platform technology to be pushed.

Normally separate phases of a drug program from preclinical animal mod-
els, clinical testing to manufacturing, are happening all at once now due 
to the technological advancement made by gene-based vaccines. With 
its core DNA-based approach, solid team and strong technological aca-
demia-industry-collaboration, Inovio has high potential to develop vaccine 
much faster than any traditional market players.

In addition, DNA vaccines can take care of mutated strands of the RNA 
virus which is an advantage if you compare with multiple mRNA vaccines 
currently under development. This time, Spike mutations of SARS-CoV-2 
is making It more transmissible and dangerous . Even with the COVID-19 
FXUYH�ǈDWWHQLQJ��SHRSOH�DUH�VWLOO�FRQFHUQHG�DERXW�WKH�QH[W�SHDN��7KDWàV�ZK\�
people need to have more stable and secured DNA vaccine with new tech-
QRORJ\�DQG�ZK\�,QRYLRàV�'1$�0HGLFLQH�FDQ�EH�D�GLǄHUHQW�EXW�SURPLVLQJ�
approach to tackle this pandemic.

,I�WKH�GDWD�IURP�,QRYLR�WULDOV�FRXOG�VKRZ�WKH�IDYRUDEOH�VDIHW\�DQG�HǅFDF\��
it’s going to be an important step forward to embrace new (bio)technolo-
gies that have never been used in approved vaccines before. 

We believe DNA medicine as a platform has unique value for the whole bio-
tech industry, and further, for our future.



DNA Medicines Explained
Virus

Virus Genes

Selected Genes

DNA
Medicine

DNA
Medicine

Immune Cells

Skin Cell

Antibodies
Killer T
Cells

Immune
Cells

Antigens



 DNA Medicine Platform

,129,2� LV� WKH� ǇUVW� DQG� RQO\� FRPSDQ\� WR�
have clinically demonstrated that a DNA 
medicine can be delivered directly into cells 
in the body via a proprietary smart device to 
produce a robust and tolerable immune re-
sponse. 

1. Inovio Technology Platform: 
Inovio’s proprietary platform is leading the 
way forward for activation immunotherapy. 
This one-of-a-kind platform delivers opti-
mized DNA into cells, where it is translated 
into proteins that activate an individual’s im-
mune system to generate a robust targeted 
T cell and antibody response. Inovio’s tech-
nology has generated impressive results in 
preclinical and clinical studies. VGX-3100, a 
product using the platform technology, has 
HQWHUHG�3KDVH��� WULDOV� DV� WKH�ǇUVW� LPPXQR-
therapy for HPV-related cervical precancer.

Inovio Platform Advantages:
• Robust T cell responses.
• 'HPRQVWUDWHG�FOLQLFDO�HǅFDF\��
• Entirely in vivo.
• Can be targeted to diverse tumor types 

and pathogens.

2. dMabTM  Technology platform: 
,QRYLR� LV� DLPLQJ� WR� VLJQLǇFDQWO\�H[SDQG� WKH�
therapeutic range of monoclonal antibod-
ies with our DNA-encoded monoclonal 
antibody technology. With dMAb, Inovio 
encodes DNA to express a monoclonal an-
tibody. Injection of the DNA plasmid into a 
patient generates robust in vivo monoclonal 
antibody production. This approach has the 
potential to generate in vivo production of 
therapeutic antibodies.

Potential advantages of Inovio’s dMAb 
technology: 
Potential to produce complex antibodies in 
vivo allows multiple injections without an-
ti-plasmid immunity.

• Fliexible: Can be designed to target viral 
and bacterial pathogens.

• Shortened development time as com-
pared to classic mAbs and re-administra-
tion due to lack of serological 

      interference.

• Potential for rapid protection against 
      infection.







We call mRNA the software of life

- Stéphane Bancel, CEO

“

Moderna Inc (NASDAQ: MRNA) was 
founded in 2010 and headquartered in
Cambridge, MA

Industry: Biotechnology 

Employees: 830

Mission: Deliver on the promise of 
mRNA science to create a new gener-
ation of transformative medicines for 
patients

Core Tech: Modalities: mRNA-based 
Vaccines, Therapeutics, and Immu-
no-Oncology

Partnered with: 



Product: mRNA-1273

Phase I
• Mar. 16: Phase I study started, 1st in US.

• 63 Days from sequencing to human trials.

• 45 healthy adult volunteers enrolled over approx. 6 weeks.

Phase II
• Apr. 27: Submitted investigative new-drug application to FDA.

• Entered a 10-year strategic collaboration deal with Lonza, a Swiss contract devel-
opment and manufacturing organization to help scale manufacturing of mRNA-
1273 and cover additional Moderna products in the future. 

• 7HFK�WUDQVIHU�H[SHFWV�WR�VWDUW�LQ�-XQH�ZLWK�WKH�ǇUVW�EDWFKHV�RI�WKH�YDFFLQH�OLNHO\�WR�
be manufactured at Lonza U.S. in July.

• May 7: FDA approved Phase II trial which is xpected to begin in the second quar-
ter.

• Plan to enroll 600 healthy adults and older adults in two cohorts followed through 
12 months after the second vaccination.

Phase III
• Eyes early summer 2020 start for Phase III.

• ,V�ǇQDOL]LQJ�WKH�SURWRFRO�

• Under emergency use could be available in the fall of 2020.
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DOV Insights

Leveraging mRNA as a platform, combining the constant technical devel-
opment, Moderna is able to create a vaccine in history record time. With a 
public-private partnership, the whole R&D process is getting ever faster.

In Moderna’s vision, mRNA is the software of life. Their mRNA-based 
platform governs vast amounts of data on the genetics of diseases, and 
FRPELQH�WKDW�ZLWK�SDWLHQWVà�JHQHWLF�SURǇOHV�DQG�UHODWHG�GDWD��6LPLODU�ZLWK�
software developrers, the platform engineer disease therapies built upon 
the “code-like” DNA and RNA sequences within cells. Thus, the way they 
make mRNA for one vaccine is exactly the same way they make mRNA for 
DQRWKHU�YDFFLQH��,W�MXVW�FDUULHV�D�GLǄHUHQW�JHQHWLF�VHTXHQFH�GHSHQGLQJ�RQ�
the disease. 

This new trend of building a platform by the biotech company. has matched 
WKHLU�FDSDELOLW\�DV�WHFKQRORJ\�FRPSDQ\��7KHVH�WHFKQLTXHV�KDYH�VLJQLǇFDQW�
implications for the treatment of mant life-threatening illnesses that are 
outside the reach of conventional therapeutic approaches. They could also 
disrupt the ind_stry’s value chain as they speed up vaccine development, 
with the potential for a single platform to scale rapidly across a range of 
diseases.

Through the recently-signed 10-year agreement with Lonza Group Ltd., 
Moderna targets to source up to 1 billion vaccine doses per year. If it hap-
pens, it will be an epic victory for the emerging biotechnology. 



Storage
DNA stores instructions

for proteins in the nucleus.

Isolation/Sequencing
Viral sequence isolated
from infected patient.

Antigen Design
Vaccine antigen designed

to elicit robust
immune response.

Clinical Testing
Vaccine

administration.

Vaccine
Manufacturing

Software
mRNA is a temporary set

of instructions for cells to make
a protein; mRNA is made

using DNA.

Applications
Proteins form the basis of life
by performing the functions

required by every cell; proteins
are made using mRNA.

DNA mRNA Protein



mRNA as a platform
technology / a potential 
new class of medicines

Moderna hijacks mRNA and uses it to carry 
a copy of the genetic sequence of the virus, 
which prompts the production of the anti-
bodies to that virus. 

Moderna’s mRNA-based infrastructure
allows: 
• Large product opporutunity.
• Higher probability of technical success.
• Accelerated research and development 

timeline.
• *UHDWHU� FDSLWDO� HǅFLHQF\� RYHU� WLPH� YV��

recombinant technology. 

Moderna has demonstrated its potential in 
vaccines across more than 1,000 subjects in 
their clinical trials. 

Moderna currently has 9 development can-
didates in its mRNA-based prophylactic vac-
cines modality. 

To date, Moderna has demonstrated posi-
tive Phase 1 data readouts for 6 prophylac-
tic vaccines:
• H10N8
• H7N9
• RSV
• chikungunya virus
• hMPV/PIV3
• CMV

This includes successful early-stage
(Phase 1) clinical trials against 5 other
respiratory viruses: 
• WZR�SDQGHPLF�LQǈXHQ]D�VWUDLQV
• RSV
• hMPV
• PIV3

Moderna’s most advanced vaccine program 
(CMV) is in Phase 2 clinical testing.

Moderna has produced over 100 batches of 
mRNA medicines for use in human clinical 
trials in just the last two years.

They have no approved drugs to date.







Together, we will continue to focus fully on tak-
ing the company to the next stage of its develop-
ment and advance our clinical product pipeline 
with the goal of bringing mRNA-based drugs to 

patients. The vaccine against Covid-19 plays a key 
role here.

- Dr. Ingmar Hoerr, CEO

“

CureVac (privately-held) was founded 
in 2000 and headquartered in Tübin-
gen, Germany

Industry: Clinical stage biotech

Employees: 460

Mission: Revolutionizing mRNA for 
Life: overcoming the instability of 
mRNA molecules for medical
purposes

Core Tech: mRNA-based pipeline 
focusing on three therapeutic areas: 
cancer immunotherapies, prophylactic 
vaccines and protein delivery

Partnered with: 



6HOHFWHG�WKH�EHVW�YDFFLQH�FDQGLGDWHV�DQG�KDYH�VHHQ�ǇUVW
SRVLWLYH�HǄHFWV�LQ�LQ�YLYR�WHVWV�

Early summer 2020: 
Expects to start Phase I clinical trial.

Autumn 2020: 
Expects to start Phase II clinical trial with several thousand 
of participants depending on Phase I data.
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DOV Insights

Though not IPO yet, CureVac is pioneering mRNA medicines to treat can-
cers and rare diseases, develop antibody therapies and prophylactic vac-
cines, and more.

CEPI, a leading global funder of vaccine development, put its vote of con-
ǇGHQFH�LQ�&XUHYDF��PHDQZKLOH�&XUH9DF�KDV�EXLOW�JRRG�SDUWQHUVKLS�ZLWK�D�
wide array of investors and research institutions.  

However, can Curevac represent the next-gen German standard in new 
manufacturing of vaccines and drug in this global race?

The major pain point for the vaccine development is the time consumption 
LQ�ǇQGLQJ�PDQXIDFWXULQJ��&XUH9DF�VHHPV�WR�KDYH�D�FRPSHWLWLYH�DGYDQWDJH�
in this based on the fact that Bill and Melinda Gates is keeping eye on them 
as one of the 7 candidates they support to build facilities ahead, plus the 
company has their own manufacturing capability under stringent GMP 
standards. We see the potential for CureVac to rapidly move forward in the 
future. 



TCTGTGTGGCTGT
TTAGTGCACTCAC
TTAATTACTGTC
TCTGTGTGGCTGT
TTAGTGCACTCAC
TTAATTACTGTC
TCTGTGTGGCTGT
TTAGTGCACTCAC
TTAATTACTGTC
TCTGTGTGGCTGT
TTAGTGCACTCAC
TTAATTACTGTC

DNA
Source code of life

Carries unlimited genetic
information.

mRNA
Data carrier of code

&DUULHV�WDUJHW�VSHFLǇF�LQVWUXFWLRQV
for making a protein from a

geneto the site of translation.

Protein
Functional targets

Basic building blocks of all cells
in the body - antibodies, hormones, &

enzymes are central to health.

9LUXV�VSHFLǇF
sequence information

Transfer of information
to mRNA

Protection
Production and

administration of vaccine

The body can generate its own protection.
All it needs is the right information.

Transcription Translation



CureVac was the first company to receive GMP certification in 2005
Curevac’s GMP-compliant facilities in Technologiepark Tubingen-Reutlingen GmbH



mRNA Platform

mRNA Platform
Curevac’s technology is about 
biologically optimizing mRNA, 
the body’s endogenous and 
indispensable messenger mol-
ecule, for maximum therapeu-
WLF�EHQHǇWV�

With the mRNA technology, 
Curevac instructs the human 
body to activate its own de-
fense mechanism. 

“To that, we use the natural 
messenger substance mRNA 
that contains the construction 
manual needed to produce 
proteins. We program this 
messenger substance with the 
information about one pro-
tein of the coronavirus and 
inject it into the human body. 
The body recognizes the pro-
tein produced by our cells as 
something unknown and acti-
vates its immune cells to pro-
duce antibodies and T-cells 
against it. In this way, we im-
itate the natural viral infection 
and activate the endogenous 
defense system.”

For a long time, mRNA was 
considered unstable and was 
relegated to the shadow of 
its sister molecule DNA—at 
least, until Curevac’s founder 

From production to patent: 
The CureVac way -“biophar-
ma meets IT.” 
Curevac has the capability 
to manufacture mRNA based 
vaccines in a huge scale.

CureVac has developed the 
entire, end-to-end GMP man-
ufacturing process itself and 
has extensive intellectual prop-
erty covering its production 
techniques and technologies. 
Curevac manufactures their 
mRNA therapeutics in their 
own GMP-compliant plants, 
which are 100% dedicated 
to producing high-quality 
mRNA molecules for biomed-
icine—including the world’s 
ǇUVW��&XUHYDF�LV�FRPPLWWHG�WR�
meeting the demands for their 
mRNA products, safely.

Dr. Ingmar Hoerr discovered 
in the late 1990s that mRNA 
could be stabilized for poten-
tial use as a therapeutic mol-
ecule. When it was adminis-
tered directly into tissue, the 
historically unstable biomole-
cule mRNA could be used as 
a therapeutic vaccine or agent 
after optimization—no com-
plicated reformulations or mo-
lecular packaging needed.

Today CureVac’s mRNA tech-
nology has enabled the human 
body to produce its own med-
icine.

Curevac engaged in the pro-
phylactic vaccine area since 
2007.

Curevac has already worked 
on coronavirus/MERS in 2017.
Curevac has achieved positive 
Rabies data, which means im-
munization at a very low dose.





The logistical advantages of an oral vaccine 
that is administered using a convenient room 
temperature-stable tablet could be of critical 
benefit when rolling out a major public health 

vaccination campaign.

- Wouter Latour, M.D., M.B.A, CEO

“

Vaxart, Inc. (NASDAQ: VXRT) was 
founded in 1969 and headquartered in 
South San Francisco, CA

Industry:  Clinical-stage 
biotechnology

Employees: 14

Mission: Unlocking the full potential 
of oral vaccines

Core Tech: Developing a range of oral 
recombinant vaccines based on pro-
prietary vector-adjuvant platform

Partnered with: 



January 2020: 
Initiated COVID-19 vaccine program based on VAASTTM oral 
vaccines platform.

March 2020: 
Entered into partnership with Emergent BioSolutions Inc for 
cGMP manufacturing.

Apr. 21: 
Revealed positive preclinical data, with several of the vaccine 
candidates generating immune responses in all tested animals 
after a single dose. 

Expect 1 or more vaccine candidates to enter Phase I clinical 
study early 2nd half of 2020.
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DOV Insights
All Vaxart vaccines are administered by tablets, seeking to provide for the 
VLPSOH�DQG�HǅFLHQW�VWRUDJH��GLVWULEXWLRQ�DQG�DGPLQLVWUDWLRQ�RI�VDIH�YDF-
cines in any setting. 

7UXH��LW�LV�VLPSOHU�DQG�PRUH�HǅFLHQW��KRZHYHU��LV�RUDO�YDFFLQH�QRW�PRUH��DW�
OHDVW�HTXDOO\�HǅFDFLRXV"

If yes, VAXART is going to create a new category in vaccine delivery.



VACCINE
Released in ileum generates

broad immune responses

TABLET VACCINE
Enteric coated

Ad5 VECTOR
5HSOLFDWLRQ�GHǇFLHQW

Standardized
Manfacturing

Adjuvant & Antigen are Co-expressed:
3RWHQWLDO�6DIHW\��(ǅFDF\�%HQHǇWV

Patients with Broad Composition
of Matter and Method Claims

THE VAXART PLATFORM

VACCINE ANTIGEN
Gene for protein antigen

��,QǈXHQ]D�+$
- Norovirus VP1
- RSV F protein
��+39(��(��SURWHLQV

Platform Designed for
Wide Range of 

5HFRPELQDQW�$QWLJHQV

Manufacturing Process
can be used for all
Vaxart’s Platform-
based Vaccines

Enteric-Coated Tablet Projects
$JDLQVW�6WRPDFK�$FLG�DQG
Delivers Vaccins to 
Small Intestines

,QWHVWLQDO�'HOLYHU\���7DUJHWHG�,PPXQH�$FWLYDWLRQ

(17(5,&�&2$7('�7$%/(76
'HVLJQHG�WR�5HOHDVH�WKH�9DFFLQH
LQ�WKH�6PDOO�%RZHO

$'(129,586����$G����9(&725
Replication incompetent

9$&&,1(�$17,*(1
Norovirus VP1
,QǈXHQ]D�+$

7/5��$'-89$17
Molecularly Expressed
GV51$

$GMXYDQW���$QWLJHQ�DUH
Co-expressed providing
3RWHQWLDO�6DIHW\��(ǅFDF\

%HQHǇWV

TLR3 ADJUVANT
GV51$�WR�DFWLYDWH
7/5��UHFHSWRU

Immune stimulator

1

Proprietary Oral Vaccine Platform: VAASTTM

VAASTTM: Vector-Adjuvant-Antigen Standardized Technology

1RQ�5HSODFLQJ�$GHQRYLUXV����$G��
9LUDO�3DUWLFOH�'HOLYHUV�$QWLJHQ�DQG
$GMXYDQW�*HQHVH��WKH�â3D\ORDGã��WR�
0XFRVDO�(SLWKHOLXP�IRU�([SUHVVLRQ

2
7/5��6LJQDO�$FWLYDWHV�,PPXQH
&DVFDGHV��7DUJHWLQJ�9DFFLQH�$QWLJHQ3



Innovative Oral Vaccine Platform

• Designed for wide range of recombinant 
antigens, to activate the immune system 
of the gut, generating broad systemic 
and local responses.

• Potentially disruptive impact across vac-
cine supply chain with ease of distribu-
tion and administration.

• Broad immune responses: Systemic and 
mucosal.

• 6LJQLǇFDQW�SODWIRUP�EHQHǇWV�LQ�GHYHORS-
ment and manufacturing speed and reg-
ulatory aspects. 

Pipelines include: 
• Norovirus Phase Ib successfully complet-

ed: 100%. Responders.
• Flu Phase II challenge study: POV demon-

strated.
• Therapeutic vaccine opportunity based 

on robust T cell responses.

VAAST = Vector-Adjuvant-Antigen 
Standardized Technology

The proprietary VAAST™ oral vaccine plat-
form uses state-of-the-art recombinant 
technology that allows modular creation of 
a wide range of vaccines.

Vaxart’s VAAST™ delivery platform employs 
a modular approach using a replication-in-
competent adenovirus type 5 (Ad5) vector 
that delivers two payloads to the cells of the 
mucosal epithelium of the small bowel. One 
payload is the gene coding for the selected 
SDWKRJHQ�VSHFLǇF�SURWHLQ�DQWLJHQ��7KH�RWK-
er payload, which is always co-delivered, is 
the gene coding for the Toll Like Receptor-3 
(TLR-3) agonist, an adjuvant that activates 
the innate immune system, and was select-
ed for its ability to stimulate broad immune 
responses. Every vaccine contains the TLR-3 
adjuvant component.

Oral Vaccine Platform







We aim to change the treatment paradigm 
for cancer patients worldwide.

- Prof. Ugur Sahin. Co-Founder & CEO

“

BioNTech SE (NASDAQ: BNTX) was 
founded in 2008 and headquartered in 
Mainz, Germany

Industry: Immunotherapy

Employees: 1310

Mission: Individualize cancer medi-
cine and beyond

Core Tech: Computational discovery 
and therapeutic drug platforms for the 
rapid development of novel biophar-
maceuticals with a broad portfolio of 
oncology product candidates

Partnered with: 



Project Lightspeed - COVID-19 mRNA-based vaccine (aka BNT162)

• Jan. 16 - 29: Established R&D concept include both vaccines and ther-
apeutics.

• Jan. 29: Initiation of R&D activities.

• Feb. 6, Mar. 20, Apr. 8: Advisory meetings with regulatory institution 
in Germany (PEI).

• Pre-clinical testings of >20 mRNA vaccine candidates.
• BNT162 vaccine candidates for clinical testing.

• Apr. 9, Apr. 18: Application for clinical tresting in Germany: PEI and 
Ethic Commission.

• Apr. 21:�3KDVH�,�,,�&OLQLFDO�WULDO�DSSURYDO�IRU�ǇUVW�YDFFLQH�FDQGLGDWH�E\�
PEI & Ethics Commission, 1st in Germany, targeting on ~200 partici-
pants.

• May 5: Entered clinical trial targeting on 360 participants in US in 
FROODERUDWLRQ�ZLWK�3Ǉ]HU��KRSLQJ�WR�JHW�HPHUJHQF\�XVH�DSSURYDO�LQ�
WKH�86�DV�HDUO\�DV�2FWREHU��3Ǉ]HU�ZLOO�SD\�%17;������PLOOLRQ�XSIURQW��
including a $113 million equity investment, and up to $563 million in 
milestones. Development costs will be equally shared.

• Further regulatory applications in preparation for trials in China (Fosun 
Pharma); Fosun is paying up to $135 million in upfront, investment (i.e. 
����PLOOLRQ�LQ�%17;�VKDUHV��DQG�PLOHVWRQHV�WR�VKDUH�JURVV�SURǇWV�LQ�
China.
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DOV Insights
The timing of 12-to-18 months seems plausible for BioNTech as shown by 
their name of the COVID-19 project Lightspeed, but this will highly depend 
on positions of regulatory authorities. 

The powerful global partnerships covering all major markets, US, Germany 
and China allows BioNTech to capture the multiple blockbuster opportunity 
and aggressively speed up. BioNTech also has one of the broadest mRNA 
toolkits in the industry.

7KHLU�FKDOOHQJH�ZRXOG�EH�WR�KDUPRQL]H�WKH�FOLQLFDO�WULDO�GHVLJQV�LQ�GLǄHUHQW�
countries and maximize the amount of information that can be generated.
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Individualize Cancer Medicine
Next Generation Immunotherapy: harnessing the full potential of the immune system.

I. Oncology Pipeline

• ,QGLYLGXDOL]HG�DQG�RǄ�WKH�VKHOI�P51$�EDVHG�WKHUDSLHV

• CAR T Platform
Concept: Second-generation CAR T therapy designed to overcome the shortcomings of CAR T therapy in solid tumors.
Mechanism: 7�FHOOV�ZLWK�&$5V�HQJLQHHUHG�WR�WDUJHW�FDQFHU�VSHFLǇF�DQWLJHQV�� LQFOXGLQJ�QRYHO�DQWLJHQV�VHOHFWHG�IURP�
our proprietary antigen library and administered with a FixVac immune booster to enhance CAR-T cell expansion and 
persistence.

• %L�VSHFLǇF�FKHFNSRLQW�LPPXQR�PRGXODWRUV
Concept: %LVSHFLǇF�DQWLERGLHV�IRU�GXDO�LPPXQRPRGXODWLRQ��LQLWLDOO\�WDUJHWLQJ����%%��DQ�LPPXQH�FKHFNSRLQW�WKDW�LV�H[-
pressed on T cells and NK cells and can enhance immune cell proliferation and activation, in combination with simulta-
neous checkpoint inhibition.
Mechanism: Conditional activation of 4-1BB checkpoint only upon simultaneous binding of PD-L1 or CD40 (in the case 
of our initial candidates), potentially avoiding toxicities seen in prior attempts at 4-1BB agonism by localizing 4-1BB acti-
vation to the tumor environment.

• Targeted cancer antibodies

• Small Molecule Immunomodulators
&RQFHSW��6PDOO�PROHFXOH�WKHUDSLHV��ZLWK�D�VSHFLǇF�IRFXV�RQ�7/5V��WKDW�FDQ�EH�XVHG�V\QHUJLVWLFDOO\�ZLWK�RWKHU�FDQFHU�
therapeutics, including other product candidates in our portfolio.

II. Multiple mRNA vaccine candidates for infectious diseases 

FixVac Platform
&DQFHU� LPPXQRWKHUDSLHV� WDUJHWLQJ�VKDUHG�DQWLJHQV� WKDW�ZH�KDYH� LGHQWLǇHG�WR�EH� IUHTXHQWO\�H[SUHVVHG�DFURVV�
SDWLHQWV�ZLWK�D�VSHFLǇF�FDQFHU�W\SH�
mRNA Format: Optimized mRNA providing superior immunogenicity.

iNeST Platform
&RQFHSW�� ,QGLYLGXDOL]HG�FDQFHU� LPPXQRWKHUDS\� WDUJHWLQJ�QHRDQWLJHQV� LGHQWLǇHG�RQ�D�SDWLHQW�E\�SDWLHQW�EDVLV�
andselected for immunogenicity.
mRNA Format: Optimized mRNA providing superior immunogenicity.

Intratumoral mRNA Platform
&RQFHSW��,PPXQRPRGXODWRU�HQFRGLQJ�P51$�LQMHFWHG�GLUHFWO\�LQWR�WKH�WXPRU�LQ�RUGHU�WR�DYRLG�RǄ�WDUJHW�WR[LFL-
ties.
P51$�)RUPDW��1XFOHRVLGH�PRGLǇHG�P51$�HQJLQHHUHG�IRU�PLQLPDO�LPPXQRJHQLFLW\�LQ�RUGHU�WR�DYRLG�LPPXQH�
detection and allow translation of the encoded cytokines to occur within the cells.

RiboMab Platform
Concept: Antibodies encoded by mRNA and produced in the patient as an alternative to recombinant antibodies.
P51$�)RUPDW��1XFOHRVLGH�PRGLǇHG�P51$�HQJLQHHUHG�IRU�PLQLPDO� LPPXQRJHQLFLW\� LQ�RUGHU�WR�DYRLG� LPPXQH�
detection and allow translation of the encoded antibodies to occur within the cells.

5LER&\WRNLQH�3ODWIRUP
Concept: Cytokines encoded by mRNA and produced in the patient as an alternative to recombinant cytokines.
mRNA Format: 1XFOHRVLGH�PRGLǇHG�P51$�HQJLQHHUHG�IRU�PLQLPDO� LPPXQRJHQLFLW\�LQ�RUGHU�WR�DYRLG�LPPXQH�
detection and allow translation of the encoded cytokines to occur within the cells.







But Guess What?

Is the Future of Vaccine in 
DNA Medicine?



We all live with technology these days. And more and more emerging 
technologies have invaded into every aspect of our life, such as smartphone, 
digital currency, 5G, IoT etc. 

2020 started with an unexpected global pandemic, which is going to change 
our life permanently in many ways. Although we already see the near-term 
LPSDFW�XSRQ�WKH�HFRQRP\�DQG�FDQ�SUHGLFW�D�FRPLQJ�IRRG�FULVLV��EXW�ǇUVW�RI�
DOO��WKLV�LV�D�KHDOWK�FULVLV��:H�ZRXOG�OLNH�WR�XVH�WKLV�FKDSWHU�WR�H[SORUH�WKH�IX-
ture possibilities in DNA-based biotechnology. 

Starting from the basics of COVID-19 -- its mutation are more contagious than 
original strain, meaning the virus is getting stronger during the transforma-
tion of its shape; therefore we need more stable and secure vaccine which 
FDQ�PDNH�XV�VWURQJHU�DQG�WDUJHWLQJ�RQ�RXU�JHQH�WR�SUHYHQW�XV�IURP�LQIHFWLRQV�
amid constant mutation of the virus.

We see the unique advantage of a small biotech company Inovio since they 
DUH�ZRUNLQJ�RQ�D�SRWHQWLDO�'1$�EDVHG�YDFFLQH�FDQGLGDWH�,12������WR�WDFN-
le the problems. Whether Inovio can advance their company into the major 
player in the biotech industry with their proprietary DNA Medicine platform 
or not, there is no doubt that we need to have new type of vaccine with new 
technology in the foreseeable future. 

When COVID-19 started to spread the virus in China at the end of last year, 
������,QRYLR�FODLPHG�WKH\�GHVLJQHG�WKH�,12������LQ���KRXUV�ZLWK�WKHLU�'1$�
platform and revealed their information within 3 days after Chinese research-
ers shared the genetic sequence of the novel coronavirus in China on January 
10th, 2020.   

+RZ�LW�LV�DPD]LQJ�WKDW�D�VPDOO�ELRWHFK�FRPSDQ\�OLNH�,QRYLR�MXVW�QHHG�WKH�YLWDO�
gene sequence to design the vaccine. There is only one company called Mod-
erna, with their mRNA-based approach, which is the only company who is 
going to provide data faster than Inovio during clinical trials. 

It’s hard not to imagine, if more small biotech companies use DNA medicine 
platform, they will have more power in competition with large pharmaceuti-
cal companies.

It is inevitable to see and to embrace new technologies for our healthy future.



An ounce of
prevention is worth 

a pound of cure.

- Benjamin Franklin -

“
~ 12-14 years

>$1 billion



The Landscape of
DNA Vaccine

The global total sales of all vaccines—for adults and children by all pharmaceutical com-
panies that produce vaccines—was just $24 billion in one year. The $24 billion vaccine 
market seems large but represents only 2% to 3% of a trillion-dollar, worldwide pharma-
ceutical industry, Boostoregon.
 
Technology development has created a booming vaccine industry, but cost and time are 
still challenging even for large vaccine manufacturers (see graphic below). 

Typically, vaccine industry has a time-consuming, high-cost and high-risk business en-
vironment. It is even more tough for small companies, in which much of the innovation 
takes place. Therefore, collaborations, partnerships, and acquisitions are very necessary. 
7KH�QHHG�WR�UHDFK�WKH�PDUNHW�ǇUVW�KLJKOLJKWV�WKH�LPSRUWDQFH�IRU�IDVW�SURFHVV�GHYHORS-
ment strategies and techniques. During a pandemic outbreak, vaccine developers are 
required to provide rapid responses and use highly potent ingredients, which places a 
strain on the entire production process. Such pressures have driven the vaccine industry 
to embrace innovative technologies and  convert the capital-intensive model.

• Complex technology-driven platforms
• Increasing regulatory
• Increasing safety requirements

• Construction and operation of manufacturing 
      facilities
• Development and maintenance of the production 

process
• Raw material
• Labor

• Compliance with local and international 
      regulations
• Varied product portfolios
• Increasing competition
• The need to work with small batch sizes

Time Factor 
to develop, test, and

commercialize a vaccine
~ 12-14 years

>$1 billion

<10%

Cost Factor
to develop a 
new vaccine

Risk Factor
vaccines in Phase I

development progressing
to licensure. The overall

success rate is low.



The first commercially available 
DNA vaccine was approved by 

Wyeth, a multinational pharma-
ceutical company in the Unit-
ed States, in 2005 for the West 

Nile-InnovatorR DNA, an animal 
DNA vaccine.

Why DNA Vaccine 

DNA Vaccines 
• Protects an organism against disease by injecting 

it with genetically engineered DNA to produce an 
immunological response. 

• Genetic/ DNA immunization is a novel technique 
XVHG� WR� HǅFLHQWO\� VWLPXODWH� KXPRUDO� DQG� FHOOXODU�
immune responses to protein antigens.

(YHQ�WKRXJK�SHRSOH�DUH�VWLOO�WU\LQJ�WR�ǇJXUH�RXW�WKH�GLI-
ferent aspects of the immune response generated by 
DNA vaccines, major progress towards the use of DNA 
vaccine in humans and the pre-conditioned clinical tri-
als have begun.

7KH�ǇUVW�VXFK�YDFFLQHV�OLFHQVHG�IRU�PDUNHWLQJ�DUH�OLNHO\�WR�XVH�
plasmid DNA derived from bacterial cells. In future, others 
may use RNA or may use complexes of nucleic acid molecules 
and other entities. These guidelines address the production 
and control of vaccines based on plasmid DNA intended for 
use in humans. 

The purpose of these guidelines is to indicate:

1) Appropriate methods for the production and control of plas-
mid DNA vaccines; and

���6SHFLǇF�LQIRUPDWLRQ�WKDW�VKRXOG�EH�LQFOXGHG�LQ�VXEPLVVLRQV�
by manufacturers to national control authorities in support of 
applications for the authorization of clinical trials and market-
ing.

It is recognized that the development and application of nucle-
ic acid vaccines are evolving rapidly. Thus, their control should 
EH�DSSURDFKHG�LQ�D�ǈH[LEOH�PDQQHU�VR�WKDW�LW�FDQ�EH�PRGLǇHG�
as experience is gained in production and use. The intention 
RI�WKHVH�JXLGHOLQHV�LV�WR�SURYLGH�D�VFLHQWLǇFDOO\�VRXQG�EDVLV�IRU�
the production and control of DNA vaccines intended for use 
LQ�KXPDQV��DQG�WR�DVVXUH�WKHLU�FRQVLVWHQW�VDIHW\�DQG�HǅFDF\��
Individual countries may wish to use these guidelines to devel-
op their own national guidelines for DNA vaccines.



Traditional vaccines
• Uses weakened or killed form of infectious 

organism.
• Create possible risk of the vaccine being 
      fatal.
• Provide primarily Humoral immunity.
• Usually requires Refrigeration.
• DNA vaccination is likely to produce a mild 

immune response and require subsequent 
boosting.

DNA vaccines
• Uses only the DNA from infectious 
      organisms.
• Avoid the risk of using actual infectious
      organism.
• Provide both Humoral & Cell mediated 
      immunity.
• Refrigeration is not required.

Key Differences between
Traditional, mRNA and
DNA vaccines

DNA Vaccine Advantages
• Antibody response in longer
• Cytotoxic T-cell response
• Low cost manufacture
• Greater stability
• Easier storage and
      transportation
• Still in development (Inovio)

Nucleic Acid Vaccines (DNA and mRNA) can be Faster, Cheaper, and 
More Potent Than Traditional Vaccines

Traditional Vaccines
(Subunit / Inactivated)

Slower (10-15 years) Faster (4-7 years)

Nucleic Acid Vaccines
(DNA / RNA)

Development

Customized for each vaccine StandardizedProcess Development

Bespoke for each vaccine Single facility with
bolt-on capacity

Facility Scalability

$200mm - 1bn $100 - 200mmCosts

+LJK�YROXPH�RI�ǇQLVKHG�SURGXFW
requiring replenishment

Ability to stockpile libbrary of API
(low volume and long shelf life
H[SHFWHG��DQG�IRUPXODWH�ǇOO�	

ǇQLVK�DV�QHHGHG

Stockpilling

Humoral reponse
May require adjuvant

Humoral and T cell response
Unlikely adjuvantPotency



A Roadmap of Production Processes for
traditional mRNA and DNA Vaccines

DNA VaccinemRNA Vaccine

Immunologic Memory

Identify Pathogens
Identify Pathogens

Endogenouslt Produced
Antigen

Endogenouslt Produced
Antigen

DNA Vaccine Requires 1000x Larger Doses

DNA Vaccine Requires an Extra
Delivery Device

Target
Selection

Produce Target
Antigens

Identity
Antigen

Standardized
Plasmid & mRNA

Standardized
Plasmid

Standardized
(mg Scale)

Standardized
(kg Scale)

Standardized
Multiproduct Facility
(kg Scale)

Standardized
Multiproduct Facility
(tonne Scale)

Specialized
Delivery System

Standardized
Needle & Syringe

Bespoke

Unique Process
& Controls

Bespoke Facility
($100mm-$1bn)
(kg Scale)

Standard Needle &
Syringe

Live Growth/
Fermentation

Investment Decisions in Production
Facility (3-5yr Lead Time)

Select/Produce
Vaccine Antigens

Phase 1

Phase 2/3

Commercial Scale
Production

Delivery

Endogenouslt Produced
Antigen

Traditional Vaccine





What is CEPI?
7KH�&RDOLWLRQ�IRU�(SLGHPLF�3UHSDUHGQHVV�,QQRYDWLRQV��&(3,��LV�D�JOREDO�DOOLDQFH�ǇQDQFLQJ�DQG�
coordinating the development of vaccines against emerging infectious diseases.

1. New Vaccines for a Safer World

2. A Global Coalition for a Global Problem 

• CEPI has launched a new call to accelerate COVID-19 vaccine candidates 
that have the potential to be developed rapidly and manufactured globally 
at scale. 

• (SLGHPLF�GLVHDVHV�DǄHFW�XV�DOO��7KH\�GR�QRW� UHVSHFW�ERUGHUV��&(3,� LV�D� LQ-
novative global partnership between public, private, philanthropic, and civil 
society organizations. We’re working together to accelerate the development 
of vaccine against emerging infectious diseases and enable equitable access 
to these vaccines for people during outbreaks.



PARTNERS

JOINT COORDINATION GROUP

SCIENTIFIC  ADVISORY COMMIT
TEE

BO
ARD

SECRETARIAT

INVESTORS

AFFECTED
COUNTRIES

$570bn
The estimated annual global 
cost of moderately severe to 
severe pandemics.

Eleven
The number of diseases WHO 
LGHQWLǇHG�DV�SXEOLF�KHDOWK�ULVNV�
due to epidemic potential and 
lack of biomedical countermea-
sures.

$2.8bn
The minimum average cost for 
progressing one vaccine against 
each of WHO’s 11 priority epi-
demic infectious diseases.



We all know, our DNA is key to who we are, and genome is a complete 
set of our DNA. The human genome contains approximately 3 billion of 
DNA base pairs, which reside in the 23 pairs of chromosomes within the 
nucleus of all our cells. Each chromosome contains hundreds to thou-
sands of genes, which carry the instructions for making proteins.

In recent years, a number of biotech companies have applied genetic-in-
formation-driven technologies to form biomolecular platforms, McK-
insey. Though improved diagnosis, and improved treatment as a result 
of better diagnosis, earlier detection and prevention, and even further, 
precision medicine has become possible.

A New Trend -
Biomolecular Platforms

Source: McKinsey 2018 Quarterly Report: Shaking Up the Value Chain



Gene editing is a group of technologies that give scientists the ability to change an 
organism’s DNA. These technologies allow genetic material to be added, removed, 
or altered at particular locations in the genome. Several approaches to genome 
editing have been developed, including CRISPR/Cas systems, transcription activa-
WRU�OLNH�HǄHFWRU�QXFOHDVHV��7$/(1V���DQG�]LQF�ǇQJHU�QXFOHDVHV��=)1V���

&5,635�&DV�V\VWHP�KDV�JHQHUDWHG�D�ORW�RI�H[FLWHPHQW�LQ�WKH�VFLHQWLǇF�FRPPXQLW\�
EHFDXVH�LW�LV�IDVWHU��FKHDSHU��PRUH�DFFXUDWH��DQG�PRUH�HǅFLHQW�WKDQ�RWKHU�H[LVWLQJ�
genome editing methods.

What is CRISPR? 
The CRISPR/Cas system is composed of two 
elements: CRISPR (clustered regularly in-
terspaced short palindromic repeats) DNA 
sequences and Cas (CRISPR-associated) 
proteins that can cut the DNA, linked to the 
CRISPR sequences. The CRISPR sequences, 
when transcribed into RNA, are capable of 
guiding the system to matching sequences of 
DNA. When the target DNA is found, Cas cuts 
it. Then, the natural DNA-repair mechanism 
of the cell can be guided to modify the DNA 
as desired during the repair process.

How it works?
%\�GHVLJQLQJ�VSHFLǇF�JXLGH�51$�VHTXHQFHV��
the Cas protein can be targeted to any DNA 
sequence. The system can be used to remove 
a DNA sequence entirely, insert a new se-
quence in the genome, modify the sequence 
by replacing the deleted sequence with a 
PRGLǇHG�RQH��RU�GLVUXSW�D�JHQH�WR�VLOHQFH�LWV�
expression. 

CRISPR - The Way of
the Future?

Source: McKinsey 2018 Quarterly Report: Shaking Up the Value Chain



Researchers have developed easy-
to-use diagnostic assays using CRIS-
PR technology for the detection of 
viral RNA from samples.

Y2017-2019: CRISPR Pioneer Prof. 
Feng Zhang
=KDQJàV�JURXS�ǇUVW�UHSRUWHG�D�&5,6-
PR-based nucleic acid detection 
technique called SHERLOCK (Spe-
FLǇF� +LJK� VHQVLWLYLW\� (Q]\PDWLF� 5H-
SRUWHU�XQ/2&.LQJ���$IWHU�UHǇQLQJ�LW�
over the years, the authors published 
a protocol for using SHERLOCK for 
sensitive detection of nucleic acids 
in 2019.

Y2020: Mammoth Biosciences 
Mammoth published a white paper 
on how the DETECTR platform could 
be adapted to detect SARS-CoV-2 
RNA in about 30 minutes. Such a 
rapid diagnostic platform would be 
particularly valuable in high-risk ar-
eas such as airports and hospitals. 

Y2020:  Cheri Ackerman and 
Cameron Myhrvold, postdoctoral 
fellows at the Broad Institute of 
MIT and Harvard 
Researchers have developed a new 
technology Combinatorial Arrayed 
Reactions for Multiplexed Evalua-
tion of Nucleic acids (CARMEN) that 
ǈH[LEO\�VFDOHV�XS�&5,635�EDVHG�PR-
OHFXODU� GLDJQRVWLFV�� XVLQJ� PLFURǈX-
idics chips that can run thousands of 
tests simultaneously. A single chip’s 
capacity ranges from detecting a 
single type of virus in more than 
1,000 samples at a time to searching 
a small number of samples for more 
WKDQ�����GLǄHUHQW�YLUXVHV�

Based on the latest development, 
Crispr might be a backup plan if vac-
cine does not work this time. There 
are couple research projects under-
way.

Y2020: Lab of Stanley Qi, Stanford 
University
Using PAC-MAN (Prophylactic An-
tiviral Crispr in huMAN cells) ap-
proach to attack virus by directing a 
Crispr torpedo at it, attacking the vi-
rus’s genetic makeup that allows it to 
penetrate human cells and then use 
the cell’s machinery to self-replicate.

Y2020: Dr. Justin Taylor, Fred 
Hutchinson Cancer Research 
Center
The team use CRISPR to edit B cells 
to produce “immunity against patho-
gens for which traditional vaccina-
tion has failed.”  

DANGER!

There is also a dark 
side of CRISPR. There 
is a potential scenario, 
people who have ac-
cess to DNA sequenc-
es can use CRISPR and 
edit them to create an 
even more panic-in-
ducing,  fatal or a more 
transmissible virus. 

Diagnostics Vaccination

CRISPR - The Way of
the Future?

DOV Idea

Its going to be interesting to see if the gene 
editing could be used to protect against virus-
es in the near future. If it can be used in a good 
way, that might give us the hope of controlling 
our future as an entire population. 

However, meanwhile, we should always think 
about the ethical aspect of the powerful tech-
nology like CRISPR: how far should we go in 
editing the DNA of human beings. 
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Diagnostics





The firm was able to quickly develop its test 
by using an artificial intelligence-based ap-

proach, even though it only had genetic data 
about the virus and not a viral sample.

- Chun Jong-yoon, Founder & CEO

“

SEEGENE Inc (KRX: 096530) was 
founded in 2000 and located in Seoul,
South Korea

Industry: Healthcare

Employees: 315

Mission: Specialize in developing up-
graded technology for accurate diag-
nosis of various diseases

Core Tech: Pathogen inspection solu-
tions such as respiratory, gastroin-
testinal, tuberculosis and meningitis 
pathogens

Seegene’s high multiplex real-time PCR products
48 assays (176 targets) now available on one platform and 2 upcoming assays (7 targets)

- Please note that the products listed on this page may have sales restrictions depending on the country-

12
Hospital 
Acquired
Infection
Targets

39 GI
Infection
Targets 6 Tuberculosis

Targets

4 Tropical
Fever

Targets
28

Human
Papilomavirus

Infection
Targets

43
Sexually

Transmitted
Infection
Targets

18 Meningitis
Targets [*]

35 Respiratory
Infection
Targets 1 Oncology

Targets 6 Genetics
Targets



Middle: President of  South Korea, Moon Jae-in
Left: President and CEO of Seegene, Chun Jong Yoon



Apr. 22, 2020
• Allplex™ 2019-nCoV Assay: U.S. FDA-Emergency Use Authorization.

Apr. 10, 2020 
• Allplex™ 2019-nCoV Assay : Authorized by Health Canada under Emergency Use 

Authorization (Currently exporting to 52 countries).

Feb. 13, 2020
• Obtained CE-IVD marking for Allplex™ 2019-nCoV Assay.

Feb. 20, 2019
• Obtained CE-IVD marking and MFDS approval for Allplex™ PneumoBacter Assay.

Nov. 24, 2016
• Obtained approval of MFDS for Allplex™ Respiratory Panel3.

Sep. 01, 2016
• Obtained approval of MFDS for Allplex™ Respiratory Panel1.

Source: Seegene website







The COVID-19 pandemic will be fought on 
multiple fronts, and a portable molecular 

test that offers results in minutes adds to the 
broad range of diagnostic solutions needed to 

combat this virus

- Robert B. Ford, President & CEO

“

Abbott Laboratories (NYSE: ABT) was 
founded in 1888, located in North Ch-
cago, IL 

Industry: Healthcare

Employees: 107,000

Mission: Creating life-changing tech-
nology

Core Tech: Manufactures and markets 
medical devices, adult and pediatric 
nutritional products, diagnostic equip-
ment and testing kits, and branded 
generic drugs. Abbott derives approx-
imately 60% of sales outside the Unit-
ed States





Molecule tesing helps detects the presence of a SARS-CoV-2
or coronavirus infection. Here’s how it works. 

An upper respiratory tract
swab collects a mucus

sample for testing 

The sample is mixed with
reagents, which break open the

virus and release its genetic
material, the viral RNA

The reagents recognize a unique section
of the coronavirus genome, while ignoring
other viruses even if they’re similar strains

The virus genome is replicated
from a few target molecules up

to a billion, making the virus
more detectable

Abott’s molecular test
provides results to the

healthcare provider

How Coronavirus
(SARS-COV-2) Molecule
Testing Works

1

2

3

4

5



President of United States, Donald Trump with Abbott COVID-19 test 



Abbott has received emergency use authorization (EUA) from the U.S. Food and Drug Ad-
ministration (FDA) for the fastest available molecular point-of-care test for the detection 
RI�QRYHO�FRURQDYLUXV��&29,'������GHOLYHULQJ�SRVLWLYH�UHVXOWV�LQ�DV�OLWWOH�DV�ǇYH�PLQXWHV�DQG�
negative results in 13 minutes.

:KDW�PDNHV�WKLV�WHVW�VR�GLǄHUHQW�LV�ZKHUH�LW�FDQ�EH�XVHG��RXWVLGH�WKH�IRXU�ZDOOV�RI�D�WUDGL-
WLRQDO�KRVSLWDO�VXFK�DV�LQ�WKH�SK\VLFLDQVà�RǅFH�RU�XUJHQW�FDUH�FOLQLFV�

The new Abbott ID NOW COVID-19 test runs on Abbott’s ID NOWTM platform—a light-
weight box (6.6 pounds and the size of a small toaster) that can sit in a variety of locations.

Because of its small size, it can be used in more non-traditional places where people can 
have their results in a matter of minutes, bringing an alternate testing technology to combat 
the novel coronavirus.

Source: Abbott company website
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Treatment





Partnered with: 

Given the trajectory of the COVID-19 pan-
demic, our expectation is that there will be 

a significant need around the world for anti-
body therapies.

- George Scangos, Ph.D
President, CEO and Director

“

Vir Biotechnology Inc (NASDAQ:VIR) 
was founded in 2016 and located in 
San Francisco

Industry: Clinical-stage  immunology 
company

Employees: 229

Mission: VIR’s technologies are de-
signed to stimulate and enhance the 
immune system to treat and prevent 
infectious diseases

Core Tech: 4 technology platforms, 
focused on antibodies, T cells, innate 
immunity, and small interfering ribo-
nucleic acid, or siRNA, through inter-
nal development, collaborations, and 
acquisitions. The company’s pipeline 
consists of product candidates target-
LQJ�KHSDWLWLV�%�YLUXV��RU�+%9��LQǈXHQ]D�
$��KXPDQ�LPPXQRGHǇFLHQF\�YLUXV��RU�
HIV, and tuberculosis, or TB
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• 9LU�%LRWHFKQRORJ\�LGHQWLǇHV�WZR�DQWLERGLHV�WKDW�ELQG�WR�WKH
spike protein of 2019-nCoV, Newly Names as SARS-CoV-2.

• Vir Biotehnology and WuXi biologic announce collaboration for
global development of antibodies to treat COVID-19.

• Vir Biotechnology and Alnylam Pharmaceuticals announced an
expansion of their existing collaboration to include the devel-
opment and commercialization of RNAi therapeutics targeting
SARS-CoV-2.

• Generation Bio and Vir Biotechnology to Collaborate on re-
search to leverage scalable Non-Viral gene therapy platform for
durable production of Monoclonal Antibodies against Coronavi-
rus that causes COVID-19.

• *6.�DQG�9LU�%LRWHFKQRORJ\�HQWHU�FROODERUDWLRQ�WR�ǇQG�FRURQDYL-
rus solutions.

• Samsung Biologic and Vir Biotechnoogy enter into agreement
for large scale manufacture of SARS-COV-2 antibodies for po-
tential COVID-19 treatment.

• Vir lead SARS-CoV-2 mAb development candidates, VIR-7831
and VIR-7832.



Antibody Platform

We have established a robust method for cap-
italizing on unusually successful immune re-
sponses naturally occurring in people who are 
protected from, or have recovered from, in-
fectious diseases. We identify rare antibodies 
from survivors that have the potential to treat 
and prevent rapidly evolving and/or previous-
ly untreatable pathogens via direct pathogen 
neutralization and immune system stimula-
tion. We engineer the fully-human antibodies 
that we discover to enhance their therapeutic 
potential.

T Cell Platform

We are exploiting the unique immunology of 
human cytomegalovirus, or HCMV, a com-
monly occurring virus in humans, as a delivery 
vehicle – or vector – for vaccines to potential-
ly treat and prevent infection by pathogens 
that are refractory to current vaccine tech-
nologies. HCMV is the most potent known in-
ducer of T cell responses of any human virus 
and may induce potent and long-lasting T cell 
responses to a broader range of epitopes than 
observed for other viral vaccines. In addition, 
ZH�FDQ�PDNH�SURSULHWDU\�PRGLǇFDWLRQV�LQ�WKH�
HCMV genome that we expect will elicit dif-
ferent types of pathogen-appropriate T cell 
responses. We call this approach “immune 
programming,” and believe that this platform 
may also have applicability beyond infectious 
diseases, to areas such as cancer.

Innate Immunity Platform

Moving beyond more traditional approaches 
that are used to evoke adaptive immunity or 
that directly target pathogens, where the de-
velopment of resistance can occur, we plan 
to target host proteins as a means of creating 
host-directed therapies with high barriers to 
resistance. We believe that by leveraging the 
power of innate immunity, we can create med-
icines that break the “one-drug-for-one-bug” 
paradigm by producing one drug that has the 
properties needed to treat multiple bugs.

siRNA Platform

We are harnessing the power of siRNA to in-
hibit pathogen replication, eliminate key host 
factors necessary for pathogen survival and 
remove microbial immune countermeasures.

Antibody Therapies



• NIH to launch public-private partnership to speed
COVID-19 vaccine and treatment options

• An unprecedented level of collaboration across the
innovation ecosystem to address this global health
crisis

The planned Accelerating COVID-19 Therapeutic Inter-
ventions and Vaccines (ACTIV) partnership will devel-
RS� D� FROODERUDWLYH� IUDPHZRUN� IRU� SULRULWL]LQJ� YDFFLQH�
and drug candidates, streamlining clinical trials, coor-
dinating regulatory processes and/or leveraging assets 
among all partners to rapidly respond to the COVID-19 
and future pandemics. This is part of the whole-of-gov-
ernment, whole-of-America response the Administra-
tion has led to beat COVID-19.

ACTIV Partnership 




