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The Purpose of this Course

» Biology is an essential part of an educated person’s

knowledge base
o Principles, logics, and rules that apply to ALL living organisms on this planet
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The Purpose of this Course

» Biology is an essential part of an educated person’s

knowledge base
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o Ethics: human genome editing
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The Purpose of this Course

» Biology is an essential part of an educated person’s

knowledge base
o Principles, logics, and rules that apply to ALL living organisms on this planet
o Public health: epidemic and pandemic
o Personal health: in daily life and in case of iliness
o Ethics: human genome editing
o Other applications: crime investigation, paternity test

» Challenging but especially important to those who didn’t take
biology/chemistry in high school



Grades

« General Performance 30%
o Attendance, 20%
o Quiz, 10% (materials from the last lecture, 10-15 min)

 Seminar 30%
o Presentation, 25%
o Participation in discussions, 5%

* Final exam 40%
o Closed-book exam



Human vs. Virus

A long and on-going battle



What is a virus?

An infectious particle consisting of genes packaged
in a protein coat

Cannot reproduce outside of a host cell

Nature.com




How do we fight with virus?

Vaccination!



o DNA virus

o Egyptian mummies
from 3000 years ago

o Killed 500,000,000+
people in history

o Vaccination: 1796,
Edward Jenner

o Eliminated: 1980
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Human Papillomavirus (HPV)

DNA virus, >100 types
High-risk HPV 16/18 is
the primary cause of
cervical cancer EE

Primarily transmitted
through sexual
contact

HPV vaccines are The H PV VaCCi ne

highly effective in
preventing infection
with the most
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COVID-19

* RNA virus (mMRNA)
« MRNA vaccine: The Nobel Prize in Physiology or Medicine 2023
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Katalin Kariko Drew Weissman

“for their discoveries concerning nucleoside base
modifications that enabled the development
of effective mRNA vaccines against COVID-19"
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HIV

« Retrovirus (RNA->DNA)
« Infegrate into host genome
« Damages the immune system

Membrane of

HIV white blood cell

HIV entering a cell HIV leaving a cell




Most underestimated virus

e Influenza i/
o RNA virus (template for mRNA), unstable
o HxNy:
« 16 Hemaglutinin (H, L ER&EHE %)
subtypes (x)
« 9 neuraminidase (N, #14 & FZ )
subtypes (y)
o HINT pandemic in 2009: Swine Flu%& it 8%

o Over 500,000 deaths per year
o Flu shot every year
o Baloxavir marboxil ¥ g vb . GEFEIA)

influenza A virus



1918 Spanish Flu

 The Flu that ended WWI

100 YEARS AGO...
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