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What is herd immunity? What is herd immunity? 
What is herd immunity? 

Herd immunity, also known as Herd immunity is the indirect "Herd immunity, also known as 
population immunity, is the protection from an infectious population immunity, is a 

concept used for vaccination, in 
indirect protection from an 
infectious disease that happens 

disease that happens when a 
population is immune either 
through vaccination or immunity 
developed through previous 
infection. This means that even 

people who haven't been infected, 

which a population can be 
protected from a certain virus if a 
threshold of vaccination is 

when a population is immune 
either through vaccination or 

immunity developed through reached. 
previous infection. WHO SUpports 

achieving'herd immunity' through 
vaccination, not by allowing a 
disease to spread through any 

or in whom an infection hasn't Herd immunity is achieved by 

protecting people froma virus, 
not by exposing them to it. Read 

triggered an immune response, 

they are protected because 
segment of the population, as 

this would result in unnecessary 
the Director-General's 12 October people around them who are 

immune can act as buffers media briefing speech for more 

between them and an infected detail. cases and deaths. 

person. The threshold for 
Herd immunity against COVID-19 

Should be achieved by protecting 
people through vaccination not 
by exposing them to the 

Vaccines train our immune 
establishing herd immunity for systems to develop antibodies, 
COvID-19 is not yet clear just as might happen when we 

are exposed to a disease but- 
crucially vaccines work without patnogen that causes tne 

disease. Read the Director making us sick. Vaccinated 

The screenshots from the WHO's website are 
real. The first herd immunity definition is from 

the June 9 version of the cOVID-19 serology 
Q&A page. The second definition is from the 

November 13 version of the same page. There 

has actually been a recent update to the 

webpage since these claims began circulating 

that made further changes, and that update is 
from December 31. 
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ith different program
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case, the "program
" or "app" is our mRNA drug 

the unique m
R

N
A

 sequence that codes for a 
W

hen w
e have a concept for a new

 m
RNA 

protein. 
m

edicine and begin research, fundam
ental 

com
ponents are already in place. 

W
e have a dedicated team

 of several hundred 
scientists and engineers solely focused on 

Generally, the only thing that changes from
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advancing M
oderna's platform

 technology 
They are organized around key disciplines and 

potential m
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A
 m

edicine to another is the 
coding region -the actual genetic code that 

w
ork in an integrated fashion to advance 

instructs ribosom
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 science and 
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different proteins in a single m
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engineering.
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Recombinant DNA 
Article Talk19 Vaccine Astrl 

5 

A vial (10x 0.5 m 

Recombinant DNA (PDNA) molecules are DNA 
molecules formed by laboratory methods of 
genetic recombination (such as molecular 
cloning) that bring together genetic material 

cOVID-19 Vaccine AstraZeneca 5 
solution for injection 

coVID-19 Vaccine (ChAdOx1-S (recombinant) 
Intramuscular use from multiple sources, creating sequences 

10 multidose vials that would not otherwise be found in the 
(10 doses per vial - 0.5 ml per dose) AstraZeneca genome. 

Recombinant DNA www.researchsquare.com C 

Research 
Square 

Overview Purpose Videos 

O View Research Abstract Highlight 

Methods: We used direct RNA sequencing 

to analyse transcript expression from the 

ChAdOx1 nCoV-19 genome in human MRC-5 
and A549 cell lines that are non-permissive 

Styends 

Recombinant DNA (TDNA) is a technology that uses 
enzymes to cut and paste together DNA sequences 
of interest. The recombined DNA sequences can be 
placed into vehicles called vectors that ferry the DNA 
into a suitable host cell where it can be copied or 
expressed. 

for vector replication alongside the 

replication permissive cell line, HEK293. In 
addition, we used quantitative proteomics 

to study over time the proteome and 

MRC-5 
HEK 293 cells 

Article Talk 

Article Talk 

A 
A 

MRC-5 (Medical Research Council cell strain 
5) is a diploid cell culture line composed of Human embryonic kidney 293 cells, also 

often referred to as HEK 293, HEK-293, 293 fibroblasts, originally developed from the lung 

tissue of a 14-week-old aborted Caucasian 
male fetus.h121 The cell line was isolated by 

cells, or less precisely as HEK cells, are a 
specific immortalised cell ine derived from an 
abortedfetus or human embryonic kidney 
cells grown in tissue culture taken from a 

J.P. Jacobs and colleagues in September 
1966 from the seventh population doubling of 
the original strain, and MRC-5 cells female fetus in 1973.1|2] 

themselves are known to reach senescence in 









www.npr.org innovativegenomics.org 

n pr E DONATE Innovative 
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THE CORONAVIRUS CRISIS 

CRISPR-basedCRISPR Scientist's
Biography Explores 
Ethics Of Rewriting 
The Code Of Lifee 

enhancers of DNA 
vaccines for 
COVID-19 March 8, 2021 1:38 PM ET 

www.future-science.com 

O BioTechniquescrispr covid vaccines 

https://bioengineering.stanford.edu> resea... 
New genetic method of using CRISPR 
to eliminate COVID-19.. 

BIOTECHNIQUES, VOL. 69, NO. 5 

TECHNOLOGY NEWS 
Cpen Acces 090 

To address this global pandemic challenge, we CRISPR vs COVID-19: how 
are developing a genetic vaccine that can be 

can gene editing help beat used rapidly in healthy and patients to greatly 
reduce the coronavirus spreading. We developed

a virus? a safe and effective CRISPR system to precisely 
target, cut and destroy cOVID-19 virus and its Jennifer Straiton 
genome, which stops coronavirus from infecting 
the human lung. 

Published Online: 2 Nov 2020 
https://doi.org/10.2144/btn-2020-0145 





biotechnology What is a simple definition of biotechnology? 

All News Books Images Videos Maps Biotechnology is technology that utilizes 
biological systems, living organisms or parts of 
this to develop or create different products... 
developed rapidly because of the new possibility 

to make changes in the organisms genetic 
material (DNA) 

food plant dna 

https://www.ntnu.edu ibt about-us 
Department of Biotechnology and 
Food Science NTNU 

What Is Blotechnology?. A co.. 
medium.com What is Biotechnology? | BIO 

bio.org 
rachoo aot 

BIOTECHNOLOGY 
A 

www.jnj.com Qsinovac vaccine 
Today's Top Reads 

A News Images Shopping Videos M 

Johnson & Johnson was 
CoronaVac honored as one of Fast 
Vaccine Company's top ten most 

innovative biotech companies. 
Overview News The JLABS Story: 

How a Johnson & Johnson & Johnson was 
Johnson Incubator recognized for its incubation 
Is Helping Nurture 

the Next Great CoronaVac, also known as the Sinovac COVID-19 of medical startups. Learn 
Healthcare 

vaccine, is an inactivated virus COVID-19 vaccine Breakthroughs more about the ranking on 
Fast Company's website. developed by the Chinese company Sinovac Biotech. 

Wikipedia Check out JLABS to learn 
more about how we support startups 

www.fda.gov investors.modernatx.com O 

FDA CAMBRIDGE, Mass.--(BUSINES WIRE)--Oct. 
aSearch Menu 31,2021-Moderna, Inc. (Nasdaq: MRNA), a 

biotechnology company pioneering messenger 
RNA (mRNA) therapeutics and vaccines, today 

IN THIS SECTION provided an update that the U.S. Food and Drug 
Administration (FDA) has notifned the 

FDA NEWS RELEASE Company that it will require additional time to 

FDA Authorizes Booster 
Dose of Pfizer-BioNTech 

COVID-19 Vaccine for 
Certain Populations 

complete its assessment of Moderna's 
Emergency Use Authorization (EUA) request 
for the use of the Moderna COVID-19 vaccine 

(mRNA 1273) at the 100 ug dose level in 
adolescents 12 to 17 years of age. 





Chimera 
3. BIOLOGY 

an organism containing a mixture of 
geneticaly different tissues, formed by 
processes such as fusion of early embryos, 
grafting, or mutation. 

a DNA molecule with sequences derived 
from two or more different organisms, 
formed by laboratory manipulation. 

Qchimera fox news X 
What are chimeric 
antibodies All News Images Videos Maps Shopp 

FOXNEWSs 
Lara Logan says new 
legislation may open the 
door for "human chimera.. 

Human Antibody 
Mouse 
Antibody 

Jun 10, 2021 

FOXNEWSs 
Senate Dems reject ban on 
certain types of human 
animal hybrid experiments Mouse/Human 

Chimeric Antibody May 27, 2021 ro Ger 

Chimera (mythology)- Wikipe.. 
Chimeras: bloodthirsty myth en.wikipedia.org blogs.nature.com



Mo no O uchealth 
A prefix in many words of Greek origin or formation 
meaning 'single 'one: 

n. The black howler or howling monkey, Mycetes villosus. 
n. The black howler (Mycetes villosus), a monkey of Central 

America. 

n Can you get a COVID-19 
vaccine if you've been 
treated with monoclonal 
antibodies.or convalescent 
plasma? 

The current recommendation is 
that COVID-19 vaccination be 

clonal 
delayed for at least 90 days for 
anyone that has received 
convalescent plasma or was 

Relating or pertaining to, or having the characters of, a treated with a monoclonal 

antibody. This may help to avoid 
clon. 

ad being created by asexual reproduction 
ad pertaining to asexual reproduction 

interference of the treatment with 
vaccine-induced immune 
responses. 

D. MEDICATIONS 
At this time two monoclonal antibody therapies have received Emergency Use Authorization from the FDA for 
patients who are COVID-19 positive. They are considered to be reasonable treatment options for COVID-19 
patients who are at high risk for progression to severe disease or hospitalization (see Patient Selection above). It 
is important for the patient to make an informed decision about treatment, taking into account both the 
potential benefit of the treatment and the limited safety and efficacy data upon which the EUA decision was 
based. 

BAMLANIVIMAB is a recombinant neutralizing human IgGik monoclonal antibody to the spike protein of SARS 
Cov-2. Bamlanivimab binds to the spike protein, blocking attachment to the humañAcEzreceptor. 
CASIRIVIMAB AND IMDEVINMAU Tadministered together) are recombinant human (lgGlx and lgG1A, respectively) 
monoclonal antibodies to the splike protein of SARS-CoV-2. Casirivimab and imdevimab bind to non 
overlapping epitopes of the spike protein receptor binding domain, blocking attachment to the human ACE2 
receptor. 

The FDA Foct Sheet for Health Care Providers Emergency Use Authorization of bamlanivimab can be found 
here: https:/www.fda.gov/media/143603/download 

0 fragments. The term "immunoglobulin" (lg) is used inter- 
changeably with "antibody" herein. As used herein, the tem 
"monoclonal antibody" refers to an antibody obtained from 
a population of substantially homogeneous antibodies, i.e., 
the individual antibodies comprising the population are 

5 identical except for possible naturally occurring mutations 
and/or post-translation modifications (e.g., isomerizations, 
amidations) that may be present in minor amounts. Mono-
clonal antibodies are highly specific, being directed against 
a single antigenic site. 

The monoclonal antibodies herein specifically include 
"chimericantibodies (immunoglobulins) in which a portion 

Moderna Patent US10703789 
page 22 

www.modernatx.com/patents 
such antibodies, so long as they exhibit the desired biologi 

cal activity. Chimeric antibodies of interest herein include, 
but are not limited to, "primatized" antibodies comprising 
variable domain antigen-binding sequences derived from a 
non-human primate (e.g., Old World Monkey, Ape etc.) and 
human constant region sequences. 





























Human embryonic kidney 293 cells, also often referred to as HEK 293, HEK-293, 293 cells, 
or less precisely as HEK cells, are a specific immortalized cell line derived from an aborted 
fetus or human embryonic kidney cells grown in tissue culture taken from a female fetus in 
1973





It spreads 
over the 
entire body

G-CSF
https://patents.goo
gle.com/patent/EP
0335423A2/en
A modified 
polypeptide 
having human 
granulocyte 
colony stimulating 
factor (hG-CSF) 
activity comprising 
a polypeptide 
having hG-CSF 
activity with at 
least one amino 
group thereof 
substituted with a 
group of the 
formula
hG-CSF is a 
polypeptide which 
is essential to the 
proliferation and 
differentiation of 
hematopoietic 
stem cells for the 
formation of 
various blood 
cells and has 
activity to promote 
mainly the 
multiplication of 
granulocytes, and 
particularly, of 
neutrophils. While 
neutrophils play a 
vital role in the 
protection of a 
living body 
against infection, 
they have a short 
lifetime and must 
be replenished at 
all times by the 
constant 
multiplication and 
differentiation of 
precursor cells.

BOOSTERS?

Human embryonic kidney 293 cells, also 
often referred to as HEK 293, HEK-293, 
293 cells, or less precisely as HEK cells, 
are a specific immortalised cell line 
derived from an aborted fetus or human 
embryonic kidney cells grown in tissue 
culture taken from a female fetus in 1973

Hep G2 is a human liver cancer cell line. Hep G2 is an immortal cell line 
which was derived from the liver tissue of a 15-year-old Caucasian male 
from Argentina with a well-differentiated hepatocellular carcinoma



Homologous 
Proteins - Two 
proteins with 
related folds 
and related 
sequences 
are called 
homologous. 
Commonly, 
homologous 
proteins are 
further divided 
into 
orthologous 
and 
paralogous 
proteins. 
While 
orthologous 
proteins 
evolved from 
a common 
ancestral 
gene, 
paralogous 
proteins were 
created by 
gene 
duplication.

Cell-penetratin
g peptides 
(CPPs) are a 
class of 
peptides that 
were identified 
as being 
capable of 
transporting 
the molecules 
they are linked 
with across 
cellular 
membranes. 



a recombinant polypeptide produced by a 
non-human host transformed by a 
recombinant DNA molecule comprising a 
DNA sequence selected from the group

Recombinant DNA molecules are DNA molecules formed by laboratory methods of genetic 
recombination that bring together genetic material from multiple sources, creating sequences that 
would not otherwise be found in the genome. Gene splicing

















Human EPO 
Erythropoietin, also 
known as 
erythropoetin, 
haematopoietin, or 
haemopoietin, is a 
glycoprotein 
cytokine secreted 
mainly by the 
kidney in response 
to cellular hypoxia; 
it stimulates red 
blood cell 
production in the 
bone marrow. Low 
levels of EPO are 
constantly secreted 
sufficient to 
compensate for 
normal red blood 
cell turnover







MRC-5 is 
another type of 
aborted fetal 
tissue in addition 
to HEK293

MRC-5 is a 
diploid cell 
culture line 
composed of 
fibroblasts, 
originally 
developed from 
the lung tissue of 
a 14-week-old 
aborted 
Caucasian male 
fetus.

The CHO cell 
line is 
originally 
derived from 
the Chinese 
hamster 
ovary, and has 
become a 
staple source 
of cells due to 
their robust 
growth as 
adherent cells 
or in 
suspension. 
They are 
amenable to 
genetic 
modifications 
and methods 
for cell 
transfection, 
recombinant 
protein 
expression, 
and clone 
selection are 
well 
characterized.
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以氧化石墨烯为载体的纳米冠状病毒重组

疫苗

(57)摘要

本发明属于纳米材料和生物医药领域，涉及

一种疫苗，具体而言，涉及2019‑nCoV冠状病毒核

重组纳米疫苗的开发。本发明还包括该疫苗的制

备方法以及在动物试验中的应用。所述的新冠疫

苗含有氧化石墨烯、肌肽、CpG、新冠病毒RBD；在

氧化石墨烯的骨架上结合肌肽、CpG和新冠病毒

RBD；所述的CpG的编码序列如SEQ  ID  NO  1所示；

所述的新冠病毒RBD是指新型冠状病毒蛋白受体

结合区域可以在小鼠体内产生高效价的针对RBD

的特异性抗体，为新型冠状病毒的防治提供了强

有力的支持。
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