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Virus Viral vector Nucleic acid Protein-based
Inactivated Replicating I DNA B Protein subunit
Weakened Non-replicating RNA Virus-like particles

Virus
Viral vector
Nucleic acid

Protein-based ;

Other* : :
0 5 10 15 20 25 30 35

Number of vaccines in development

* Other efforts include testing whether existing vaccines against poliovirus or
tuberculosis could help to fight SARS-CoV-2 by eliciting a general immune
response (rather than specific adaptive immunity), or whether certain
immune cells could be genetically modified to target the virus.

Sources: Nature analysis based on: WHO COVID-19 Vaccine Landscape/Milken Institute
COVID-19 Treatment and Vaccine Tracker/T. Thanh Le et al. Nature Rev. Drug.

Disc. http://doi.or
Shang et al. npj Vaccines 5, 18 (2020).

rnbr (2020)/F. Amanat & F. Krammer Immunity 52, 583-589 (2020)/W.

Replicating viral vector

(such as weakened measles)
The newly approved Ebola vaccine
is an example of a viral-vector
vaccine that replicates within
cells. Such vaccines tend to be
safe and provoke a strong immune
response. Existing immunity to the
vector could blunt the vaccine’s
effectiveness, however.

R irr, Coronavirug
A 2 —spike gene
e -
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L “.r—Viral genes
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Non-replicating viral vector
(such as adenovirus)

No licensed vaccines use this
method, but they have a long
history in gene therapy.

Booster shots can be needed to
induce long-lasting immunity.
US-based drug giant Johnson &
Johnson is working on this
approach.

a 1 I » Coronavirus

- W—splke gene
or =1

v ——_\Viral genes

L 1 8 hJ (some inactive)

Virus replicates

Nature 580, 576-577 (2020) doi: https://doi.orq/10.1038/d41586-020-01221-y
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AN ARRAY OF VACCINES

Virus Viral vector Nucleicacid Protein-based
Inactivated Replicating I DNA M Protein subunit
Weakened Non-replicating RNA Virus-like particles

Virus
Viral vector
Nucleic acid

Protein-based ;
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Number of vaccines in development

* Other efforts include testing whether existing vaccines against poliovirus or
tuberculosis could help to fight SARS-CoV-2 by eliciting a general immune
response (rather than specific adaptive immunity), or whether certain
immune cells could be genetically modified to target the virus.

Sources: Nature analysis based on: WHO COVID-19 Vaccine Landscape/Milken Institute
COVID-19 Treatment and Vaccine Tracker/T. Thanh Le et al. Nature Rev. Drug.

Disc. http://doi.or; rnbr (2020)/F. Amanat & F. Krammer Immunity 52, 583-589 (2020)/W.

Shang et al. npj Vaccines 5, 18 (2020).
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NUCLEIC-ACID VACCINES

DNA vaccine RNA vaccine
Electroporation Coronavirus
spike gene povone,
_.-"' RNA is often
o encased in a
1 *1 s lipid coat so it
~+ canentercells
DNA RNA
A process called
electroporation
I creates pores in
membranes to Coronavirus
increase uptake of spike peptide
DNA into a cell
b - @
N Immune
‘-.,,.«. ¢  response

:

‘;
/ / RNA- and DNA-based

W“H > “ vaccines are safe and
Viral proteins easy to develop: to
produce them involves
making genetic material
» only, not the virus. But
—— A ey they are unproven: no
{) mMRNA licensed vaccines use
this technology.

Nature 580, 576-577 (2020) doi: https://doi.org/10.1038/d41586-020-01221-y
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Fig. 4 (Excerpt). Anti-gE and anti-VZV antibody concentrations. Serum samples were collected at the indicated time points and anti-
glycoprotein E (A) and anti-varicella zoster virus (B) antibody concentrations were determined by enzyme-linked immunosorbent assay. Data
are geometric mean concentrations (GMCs) and error bars indicate 95% confidence intervals. Further details are provided in Webappendix

Table 2.

Chlibek R. et al. Vaccine 2014: (32); 1745-1753
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N No licensed vaccines use this
method, but they have a long
history in gene therapy.

-— -— Booster shots can be needed to
/ \ induce long-lasting immunity.
US-based drug giant John &
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Timeline: Thimerosal in Vaccines (1999-2010)
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