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“One of the amazing things to come out of the 
COVID-19 pandemic is the massive interdisciplinary 

collaboration between scientists – including 
virologists, engineers, epidemiologists, infectious 

diseases, public health and infection control”

https://dailyasianage.com/news/98772/female-engineers-
behind-the-biggest-uk-construction https://www.extraweird.com/virologists-has-

determine-to-spend-their-days-in-the-lab-until-
covid19-is-track-down-covid19/

http://bettercare.co.za/learnin
g-programmes/infection-
prevention-and-control/

https://www.forbes.com/sites/coronavirusfrontlin
es/2020/06/03/can-you-get-covid-19-twice-an-
infectious-disease-doctor-explores-the-
possibility/?sh=7ba3f51310c4

https://dailyasianage.com/news/98772/female-engineers-behind-the-biggest-uk-construction
https://www.extraweird.com/virologists-has-determine-to-spend-their-days-in-the-lab-until-covid19-is-track-down-covid19/
http://bettercare.co.za/learning-programmes/infection-prevention-and-control/
https://www.forbes.com/sites/coronavirusfrontlines/2020/06/03/can-you-get-covid-19-twice-an-infectious-disease-doctor-explores-the-possibility/?sh=7ba3f51310c4


Smallpox could return as Siberia's melting 
permafrost exposes ancient graves
https://www.independent.co.uk/climate-change/news/smallpox-siberia-return-climate-change-
global-warming-permafrost-melt-a7194466.html?amp

An outbreak of anthrax in Siberia killed 
thousands of reindeer in 2016.
https://unearthed.greenpeace.org/2020/07/03/arctic-permafrost-pandemic-life-uh-finds-a-way/amp/

Giant new 50-metre deep 'crater' 
opens up in Arctic tundra
https://siberiantimes.com/other/others/news/giant-new-50-metre-deep-crater-
opens-up-in-arctic-tundra/

Never-before-seen microbes locked in 
glacier ice could spark a wave of new 
pandemics if released
https://www.livescience.com/hundreds-of-new-microbes-found-in-melting-glaciers

Climate physics and microbiology coming together – adding 
to other potential man-made disasters…

https://www.independent.co.uk/climate-change/news/smallpox-siberia-return-climate-change-global-warming-permafrost-melt-a7194466.html?amp
https://unearthed.greenpeace.org/2020/07/03/arctic-permafrost-pandemic-life-uh-finds-a-way/amp/
https://siberiantimes.com/other/others/news/giant-new-50-metre-deep-crater-opens-up-in-arctic-tundra/
https://www.livescience.com/hundreds-of-new-microbes-found-in-melting-glaciers


Quote from Max Planck

True in probably all scientific 
fields – as we are all human



https://www.youtube.com/watch?app=desktop&v=ROYL0OqKQqI

COVID-19 – aerosol 
transmission controversy –
had a strong historical basis

https://www.nature.com/articles/d41586-022-00925-7

https://onlinelibrary.wiley.com/doi/epdf/10.1111/ina.13070

https://www.youtube.com/watch?app=desktop&v=ROYL0OqKQqI
https://www.nature.com/articles/d41586-022-00925-7
https://onlinelibrary.wiley.com/doi/epdf/10.1111/ina.13070


Historical and current controversies in physics

https://www.history.com/news/galileo-copernicus-earth-sun-heresy-church

https://cerncourier.com/a/einstein-and-heisenberg-the-controversy-over-quantum-physics/

https://www.newscientist.com/article/0-the-cosmologist-who-claims-to-have-evidence-for-the-
multiverse/#:~:text=HOW%20did%20our%20universe%20begin,says%20she%20has%20cracked%20it. 

https://nypost.com/2021/03/12/faster-than-light-travel-is-possible-scientist-claims/

https://www.history.com/news/galileo-copernicus-earth-sun-heresy-church
https://cerncourier.com/a/einstein-and-heisenberg-the-controversy-over-quantum-physics/
https://www.newscientist.com/article/0-the-cosmologist-who-claims-to-have-evidence-for-the-multiverse/#:~:text=HOW%20did%20our%20universe%20begin,says%20she%20has%20cracked%20it
https://nypost.com/2021/03/12/faster-than-light-travel-is-possible-scientist-claims/


https://scifi.stackexchange.com/questions/111585/
what-are-all-the-known-lightsaber-designs

http://www.inspirationalhunter.com/
albert-einstein-quote-imagination-is-
more-important-than-knowledge/

https://www.huffpost.com/entry/star-trek-phaser-
auction_n_3033568

https://es.fanpop.com/clubs/r
esident-evil-
extinction/images/40187900/t
itle/resident-evil-extinction-
zombies-photo

https://scifi.stackexchange.com/questions/111585/what-are-all-the-known-lightsaber-designs
http://www.inspirationalhunter.com/albert-einstein-quote-imagination-is-more-important-than-knowledge/
https://www.huffpost.com/entry/star-trek-phaser-auction_n_3033568
https://es.fanpop.com/clubs/resident-evil-extinction/images/40187900/title/resident-evil-extinction-zombies-photo


Both physics and virology have had their fair share of 
Hollywood movies!



Space/time travel, 
parallel dimensions, 
ETs, wormhole, 
telepathy, 
superpowers, etc.

I’ve also tried my 
hand at sci-fi –
but none about 
viruses!



British Columbia 
CDC Vancouver, 
Canada (formerly)

McGill University, 
Montreal, Canada 
(currently)
https://studiocast.ca/client/fmsq/event/7645/fr/

http://www.bridge.ubc.ca/faculty/babak-pourbohloul.html

Former physicists, turned 
virologists or public health 
epidemiologists – useful 
interdisciplinary skills for 
COVID-19…

https://www.sciencedirect.com/science/article/pii/S0925753520302630#f0005

https://studiocast.ca/client/fmsq/event/7645/fr/
http://www.bridge.ubc.ca/faculty/babak-pourbohloul.html
https://www.sciencedirect.com/science/article/pii/S0925753520302630#f0005


https://www.visualcapitalist.com/history-of-pandemics-deadliest/

Over 300 million 
deaths from 
bubonic plague, 
flu, smallpox and 
HIV/AIDS, alone

https://www.archives.gov/exhibits/influenza-epidemic/records-list.html

https://www.visualcapitalist.com/history-of-pandemics-deadliest/
https://www.archives.gov/exhibits/influenza-epidemic/records-list.html


https://extra.ie/2019/09/18/news/flu-like-illness-36-hours

https://extra.ie/2019/09/18/news/flu-like-illness-36-hours


https://www.acsh.org/news/2017/01/11/headlines-

suggest-tree-man-syndrome-curable-10711 (HPV -
Epidermodysplasia verruciformis)

https://www.babycenter.com/health/illness-and-

infection/measles_1417820 (measles)

https://www.ibtimes.co.uk/rare-disease-day-2016-10-rarest-

conditions-world-1546263 (ZIKA)

https://www.thecut.com/2014/10/strange-polio-

like-illness-is-paralyzing-kids.html (polio/EVD68)

https://www.thelancet.com/journals/laninf/article/PIIS1473-

3099(02)00263-3/fulltext?version=printerFriendly (HIV/HHV8)

https://journals.healio.com/doi/10.3928/00904481-20150512-11 (cCMV)

https://www.acsh.org/news/2017/01/11/headlines-suggest-tree-man-syndrome-curable-10711
https://www.babycenter.com/health/illness-and-infection/measles_1417820
https://www.ibtimes.co.uk/rare-disease-day-2016-10-rarest-conditions-world-1546263
https://www.thecut.com/2014/10/strange-polio-like-illness-is-paralyzing-kids.html
https://www.thelancet.com/journals/laninf/article/PIIS1473-3099(02)00263-3/fulltext?version=printerFriendly
https://journals.healio.com/doi/10.3928/00904481-20150512-11


https://www.phyzarre.com/super-kamiokande.html https://personalpages.manchester.ac.uk/staff/j.gough/lectures/TIB/4pathogens1/page4.html

And particle physics and virology have their own – very similar looking 
– classification systems

https://www.phyzarre.com/super-kamiokande.html
https://personalpages.manchester.ac.uk/staff/j.gough/lectures/TIB/4pathogens1/page4.html


Are viruses alive? Some say no because:

• Viruses are polyphyletic

• There are no ancestral viral lineages

• Because today’s viruses infect phylogenetically distant 
hosts doesn’t mean that they are ancient

• Viruses don’t have a structure derived from a common 
ancestor

• Viral metabolic genes originate from cells

• Viral translation genes originate from cells

• Viruses steal genes from cells

• Most gene transfer goes from viruses to cells

• Just because viruses are simple doesn’t mean that 
they are old

https://www.virology.ws/2009/03/19/viruses-and-the-tree-of-life/

Even though viruses are not living and should not be 
included in the tree of life, they play an important role in 
evolution of their cellular hosts by regulating population 
and biodiversity.

https://www.scientificpsychic.com/etc/timeline/phylogeny.html

https://www.virology.ws/2009/03/19/viruses-and-the-tree-of-life/
https://www.scientificpsychic.com/etc/timeline/phylogeny.html


https://www.nature.com/articles/d41586-022-01388-6
https://theconversation.com/r0-how-scientists-quantify-the-intensity-of-an-
outbreak-like-coronavirus-and-predict-the-pandemics-spread-130777

Tracking collision or transmission 
events?

https://www.nature.com/articles/d41586-022-01388-6
https://theconversation.com/r0-how-scientists-quantify-the-intensity-of-an-outbreak-like-coronavirus-and-predict-the-pandemics-spread-130777


https://www.scienceandmathsrevision.co.uk/topic/nuclear-fission-and-fusion/

https://www.berkeley.edu/news/media/releases/2005/11/16_super.shtml

Boron rods slow down a nuclear 
(fission) reaction Vaccines slow down viral transmission

https://www.gov.uk/govern
ment/news/new-measures-
to-secure-mmr-vaccine-for-
private-patients

https://www.snopes.com/fact-
check/flu-vaccine-covid-buttar/

Deliberate vs. accidental collisions 
– or transmissions?

https://www.scienceandmathsrevision.co.uk/topic/nuclear-fission-and-fusion/
https://www.berkeley.edu/news/media/releases/2005/11/16_super.shtml
https://www.gov.uk/government/news/new-measures-to-secure-mmr-vaccine-for-private-patients
https://www.snopes.com/fact-check/flu-vaccine-covid-buttar/


TRACK SPREAD of 
ZIKA VIRUS in USA & 
WORLDWIDE | 31 
CASES IN USA

https://sciencevibe.com/2016/08/04/track-spread-of-
zika-virus-in-usa-worldwide-31-cases-in-usa/

https://towardsdatascience.com/particle-tracking-at-cern-with-machine-learning-4cb6b255613c

Viral phylogenetic 
tree and sequence 
analysis

https://pubmed.ncbi.nlm.nih.gov/25810418/

Tools to track/visualise particle or 
virus ‘collisions/events’

https://sciencevibe.com/2016/08/04/track-spread-of-zika-virus-in-usa-worldwide-31-cases-in-usa/
https://towardsdatascience.com/particle-tracking-at-cern-with-machine-learning-4cb6b255613c
https://pubmed.ncbi.nlm.nih.gov/25810418/


https://en.wikipedia.org/wiki/T
he_Cobra_Event

https://www.ph.ucla.edu/epi/bioter/sverd/sverd_fig3_a.
html

https://www.science.org/content/article/anthrax-
genome-reveals-secrets-about-soviet-bioweapons-
accident

Season 3's main plot follows 
Jack Bauer’s attempts to 
retrieve a deadly virus from 
terrorists in Mexico.

https://en.wikipedia.org/wiki/24_(season_3)

In Mission: Impossible 2, Ethan 
Hunt leads a mission to retrieve 
a deadly virus before it is 
released by terrorists. At one 
point, his girlfriend injects 
herself with the virus and is 
released into a city population to 
spread the virus further – unless 
Ethan can inject her with the 
antidote in time

https://en.wikipedia.org/wiki/Mission:_Impossible_2

Thinking more 
about virus 
transmission 
events…

https://en.wikipedia.org/wiki/The_Cobra_Event
https://www.ph.ucla.edu/epi/bioter/sverd/sverd_fig3_a.html
https://www.science.org/content/article/anthrax-genome-reveals-secrets-about-soviet-bioweapons-accident
https://en.wikipedia.org/wiki/24_(season_3)
https://en.wikipedia.org/wiki/Mission:_Impossible_2


An attempt to genetically re-
engineer the measles virus to 
cure cancer becomes lethal, 
infecting 99% of the world's 
population, turning those it 
does not kill into vampiric, 
albino, cannibalistic mutants 
called Darkseekers

https://en.wikipedia.org/wiki/I_Am_Legend_
(film)

Alice is a former security 
specialist and covert operative 
who battles the Umbrella 
Corporation, whose bioweapons 
have triggered a zombie 
apocalypse.

https://en.wikipedia.org/wiki/Resident_Evil_(fi
lm_series)

https://en.wikipedia.
org/wiki/Ken_Alibek

https://www.amazon.co
m/biohazard-ken-alibek-
ebook/dp/b0031rs5di

During his career as a Soviet bioweaponeer, in the late 1970s and 1980s, Alibekov
managed projects that included weaponizing glanders and Marburg hemorrhagic fever, 
and created Russia's first tularemia bomb. His most prominent accomplishment was the 
creation of a new "battle strain" of anthrax, known as "Strain 836", later described by the 
Los Angeles Times as "the most virulent and vicious strain of anthrax known to man".

https://en.wikipedia.org/wiki/I_Am_Legend_(film)
https://en.wikipedia.org/wiki/Resident_Evil_(film_series)
https://en.wikipedia.org/wiki/Ken_Alibek
https://www.amazon.com/biohazard-ken-alibek-ebook/dp/b0031rs5di


Between 1949 and 1969, open-air tests of biological agents were conducted 239 times:

• In the 1950s, army researchers dispersed Serratia on Panama City and Key West Florida with no known illnesses 
resulting.

• Bacillus globigii, never shown to be harmful to people, was released in San Francisco, New York, Washington, D.C., and 
along the Pennsylvania Turnpike, among other places.

• In New York, military researchers in 1966 spread Bacillus subtilis variant Niger, also believed to be harmless, in 
the subway system by dropping lightbulbs filled with the bacteria onto tracks in stations in midtown Manhattan. The 
bacteria were carried for miles throughout the subway system. Army officials concluded in a January 1968 report that: 
"Similar covert attacks with a pathogenic disease-causing agent during peak traffic periods could be expected to 
expose large numbers of people to infection and subsequent illness or death.“

• In a May 1965 secret release of Bacillus globigii at Washington's National Airport and its Greyhound Lines bus terminal, 
more than 130 passengers were exposed to the bacteria and traveled to 39 cities in seven states in the two weeks 
following the mock attack

https://en.wikipedia.org/wiki/Operation_Sea-Spray

https://www.businessinsider.com/biological-
agents-were-tested-on-the-new-york-city-
subway-2015-11?r=US&IR=T

The 2001 anthrax attacks occurred in the United States over the course of several weeks beginning on 
September 18, 2001, one week after the September 11 terrorist attacks. Letters containing anthrax spores 
were mailed to several news media offices and to Democratic Senators Tom Daschle and Patrick Leahy, killing 
five people and infecting 17 others.

https://en.wikipedia.org/wiki/2001_anthrax_attacks#:~:text=Letters%20containing%20anthrax%20spores%20were%20mailed%20to%20several,complex
%20in%20the%20history%20of%20law%20enforcement%22.%20

More blurring of science fact and science fiction….

https://en.wikipedia.org/wiki/Panama_City,_Florida
https://en.wikipedia.org/wiki/Key_West
https://en.wikipedia.org/wiki/Florida
https://en.wikipedia.org/wiki/Bacillus_globigii
https://en.wikipedia.org/wiki/Bacillus_subtilis
https://en.wikipedia.org/wiki/New_York_City_Subway
https://en.wikipedia.org/wiki/Lightbulb
https://en.wikipedia.org/wiki/Midtown_Manhattan
https://en.wikipedia.org/wiki/National_Airport
https://en.wikipedia.org/wiki/Greyhound_Lines
https://en.wikipedia.org/wiki/Operation_Sea-Spray
https://www.businessinsider.com/biological-agents-were-tested-on-the-new-york-city-subway-2015-11?r=US&IR=T
https://en.wikipedia.org/wiki/September_11_attacks
https://en.wikipedia.org/wiki/Anthrax
https://en.wikipedia.org/wiki/Democratic_Party_(United_States)
https://en.wikipedia.org/wiki/Tom_Daschle
https://en.wikipedia.org/wiki/Patrick_Leahy
https://en.wikipedia.org/wiki/2001_anthrax_attacks#:~:text=Letters%20containing%20anthrax%20spores%20were%20mailed%20to%20several,complex%20in%20the%20history%20of%20law%20enforcement%22.%20


Splash height h, 
plus subsequent 
aerosolisation

Vial impact 
velocity v

Fluid viscosity h

Impact aerosolisation of ground-level infectious fluid

In New York, military researchers in 1966 spread Bacillus subtilis variant Niger, also believed to be harmless, in 
the subway system by dropping lightbulbs filled with the bacteria onto tracks in stations in midtown Manhattan. The 
bacteria were carried for miles throughout the subway system. Army officials concluded in a January 1968 report that: 
"Similar covert attacks with a pathogenic disease-causing agent during peak traffic periods could be expected to expose 
large numbers of people to infection and subsequent illness or death.“ 
https://en.wikipedia.org/wiki/Operation_Sea-Spray

https://en.wikipedia.org/wiki/Operation_Sea-Spray


https://www.businessinsider.com/biological-agents-were-tested-on-the-new-york-city-subway-2015-11?r=US&IR=T

https://www.businessinsider.com/biological-agents-were-tested-on-the-new-york-city-subway-2015-11?r=US&IR=T


WNV/SLE/JE/TBE 
– insect vectors

Rabies/Nipah –
mammalian 
zoonoses/vectors

HSV-1/2, VZV, JCV, 
EVD68, EV71, etc. 
measles, rubella

- human viruses

How could a virus infection create a zombie?!

https://www.mentalfloss.com/articl
e/53422/real-life-neuroscience-
behind-zombies

Zombies exhibit ataxic gaits (fast or slow -
spinocerebellar ataxia), inability to talk 
(expressive aphasia), inability to recognize 
faces from their past (prosopagnosia), 
fixation on what is in front of them (Bálint's
syndrome), insatiable appetites (for human 
flesh and brains – hypothalamic damage)

https://www.mentalfloss.com/article/53422/real-life-neuroscience-behind-
zombies

Luckily, we don’t have any viruses that cause 
these effects so far – could they be 
bioengineered? Possible, but very difficult.

Furious rabies may come closest:

weakness or discomfort, fever, or headache
anxiety, confusion, and agitation
delirium, abnormal behavior, hallucinations, 
hydrophobia (fear of water), and insomnia

https://www.cdc.gov/rabies/symptoms/index.html

https://www.mentalfloss.com/article/53422/real-life-neuroscience-behind-zombies
https://www.mentalfloss.com/article/53422/real-life-neuroscience-behind-zombies
https://www.cdc.gov/rabies/symptoms/index.html


https://en.ara.cat/society/needle-spiking-ibiza-drug-sexual-abuse_1_4420992.html
https://em3.org.uk/foamed/5/10/2016/i
-just-got-a-needlestick

http://coolpfiles909.weebly.com/blog/online-
streaming-needlestick-with-english-subtitles-qhd

‘Needle-spiking’ may have 
other consequences such 
as the transmission of HIV, 
HBV, HCV if the needle has 
been used on others 
already…

In the future will all night-
clubbers need HIV, HBV, 
HCV protection?!

https://graydon.law/hiv-prep-drugs-now-
covered-100-by-health-plans/

https://en.ara.cat/society/needle-spiking-ibiza-drug-sexual-abuse_1_4420992.html
https://em3.org.uk/foamed/5/10/2016/i-just-got-a-needlestick
http://coolpfiles909.weebly.com/blog/online-streaming-needlestick-with-english-subtitles-qhd
https://graydon.law/hiv-prep-drugs-now-covered-100-by-health-plans/


https://www.amnh.org/learn-teach/curriculum-
collections/cosmic-horizons-book/fossil-microbes-mars

Martian meteorite ALH84001, recovered in 
Antarctica. Some scientists have suggested that 
physical and chemical features in this meteorite 
provide evidence for microscopic fossil life on Mars. 
That interpretation remains controversial. Photo 
courtesy of JPL/CALTECH/NASA.

https://www.the-medium-is-not-
enough.com/2008/03/movies_you_should_own_th
e_andromeda_strain.php

Dealing with the 
unexpected – new 
particles, new viruses?

https://www.rottentomatoes.com/m/life_2017

https://www.amnh.org/learn-teach/curriculum-collections/cosmic-horizons-book/fossil-microbes-mars
https://www.the-medium-is-not-enough.com/2008/03/movies_you_should_own_the_andromeda_strain.php
https://www.rottentomatoes.com/m/life_2017


False positive this time – but what about 
next time?

Returning Mars Samples to 
Earth
Returning Mars Samples to 
Earth
NASA and the European 
Space Agency (ESA) are 
planning ways to bring the 
first samples of Mars 
material back to Earth for 
detailed study.

https://mars.nasa.gov/news/9141/nasas-angie-jackman-
works-to-develop-rocket-that-will-bring-mars-samples-to-
earth/

Mars Samples in Orbit (Illustration): This illustration shows NASA’s Mars Ascent 
Vehicle (MAV), which will carry tubes containing Martian rock and soil samples 
into orbit around Mars, where ESA’s Earth Return Orbiter spacecraft will enclose 
them in a highly secure containment capsule and deliver them to Earth

https://mars.nasa.gov/resources/24767/nasa-advances-plans-to-bring-samples-back-from-mars/
https://www.esa.int/Science_Exploration/Human_and_Robotic_Exploration/Exploration/Mars_sample_return
https://mars.nasa.gov/news/9141/nasas-angie-jackman-works-to-develop-rocket-that-will-bring-mars-samples-to-earth/


https://arstechnica.com/science/2016/09/if-proxima-centauri-b-has-an-atmosphere-james-webb-
telescope-could-see-it/

https://prop-
replica.weebly.com/blog/star-
wars-return-of-the-jedi-ewok

https://www.denof
geek.com/movies/s
tar-trek-the-50-
best-alien-races/

X

X
JWST will look for ‘life signatures’ on 
exo-planets – but most likely form of 
life discovered will be microbes?

Science fact vs. fiction

?

?

https://arstechnica.com/science/2016/09/if-proxima-centauri-b-has-an-atmosphere-james-webb-telescope-could-see-it/
https://prop-replica.weebly.com/blog/star-wars-return-of-the-jedi-ewok
https://www.denofgeek.com/movies/star-trek-the-50-best-alien-races/


Extra terrestrial pathogens could be Category 5 on 
this UK biohazard classification system



Acanthamoeba polyphaga mimivirus was isolated from the water of a 
cooling tower in Bradford, England. Mimivirus readily infects many 
Acanthamoeba strains, including its preferred laboratory host 
Acanthamoeba castellanii. Metagenomic surveys indicate that close 
relatives of the Mimiviridae family are prevalent in the sea, where they 
probably infect marine heterotrophic protists and regulate plankton 
populations.

Although mimivirus was isolated in the context of a pneumonia 
epidemic and initially thought to be an emerging human pathogen 
based on positive serology, subsequent more specific PCR-based studies 
failed to detect mimivirus in large numbers of pneumonia patients. 

https://www.sciencedirect.com/topics/agricultural-and-biological-sciences/acanthamoeba-polyphaga-mimivirus

https://knpr.org/npr/2017-04/giant-virus-genes-hints-
about-their-mysterious-origin

Alien viruses on Earth?

Researchers, in fact, named it Mimivirus — short for 
"mimicking microbe" — to reflect its large size and 
apparent Gram-staining properties. The virus has a 
capsid diameter of 400–500 nanometers (nm) and a 
total particle diameter, including fibers extending out 
from the capsid, of approximately 750 nm.

https://www.nature.com/scitable/topicpage/discovery-of-the-giant-mimivirus-14402410/#

https://www.freeimages.com/ph
oto/cooling-tower-1235460

https://www.sciencedirect.com/topics/agricultural-and-biological-sciences/acanthamoeba-polyphaga-mimivirus
https://knpr.org/npr/2017-04/giant-virus-genes-hints-about-their-mysterious-origin
https://www.nature.com/scitable/topicpage/discovery-of-the-giant-mimivirus-14402410/
https://www.freeimages.com/photo/cooling-tower-1235460


Crystal structure of a hachimoji double helix built from four 
naturally-occurring bases, G (green), A (red), C (blue), T 
(yellow), and four synthetic bases, B (cyan), S (pink), P 
(purple), and Z (orange). Notable is the geometric regularity 
of the pairs, a requirement for evolution.

https://physicsworld.com/a/hachimoji-dna-doubles-the-genetic-code/
https://www.science.org/doi/10.1126/science.aat0971

HACHIMOJI – 8-base DNA

Four more building blocks
The researchers, led by Steven Benner of Firebird Biomolecular 
Sciences LLC and the Foundation for Applied Molecular Evolution, 
both in Alachua, Florida, have now used organic chemistry to 
design and make four more such building blocks that fit the size 
and shape of the G:C and A:T pairs and bind with them. These 
building blocks are P and B, which are analogues of purine, and Z 
and S, which are analogues of pyrimidine. These duplexes form P:Z 
and B:S pairs.

Hachimoji DNA also supports life
Like natural DNA, hachimoji DNA supports life in that it pairs in a 
predictable way and copies to make a hachimoji RNA. RNA is 
important for life since it is via this molecule that DNA transfers 
information before it is sent to proteins.

Engineering enzymes to transcribe DNA into RNA
To transcribe hachimoji DNA into RNA, the researchers adapted a 
natural enzyme (T7 polymerase) so that it could accept unnatural 
genetic molecules. This is one of the main challenges when 
working with such synthetic DNA systems, says Benner. “Our 
colleague Andrew Ellington and his team at the University of Texas 
at Austin re-designed the T7 polymerase, which transcribes natural 
DNA to natural RNA, by changing amino acids in the protein and 
finding ones that accept hachimoji DNA to make hachimoji RNA.”

https://physicsworld.com/a/hachimoji-dna-doubles-the-genetic-code/
https://www.science.org/doi/10.1126/science.aat0971
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In both physics and virology – we need to find ways to deal with uncertainty – either for science 
or public health purposes

Household 
secondary attack 

rates

Particle 
decay 

rates and 
masses 

https://www.nature.com/articles/d41586-022-01388-6
https://jamanetwork.com/journals/jamanetworkopen/fullarticle/2791601


Lassa fever is endemic to West 
Africa where the mortality is 
relatively low – humans are a 
dead-end host

(From CDC website: http://phil.cdc.gov/phil/details.asp. These images are in the public domain and thus free of any copyright restrictions. As a matter of courtesy we request that the

content provider be credited and notified in any public or private usage of this image.)

Rodent vector – sheds virus in urine and 
faeces that dries then is inhaled by 
people living in the environment

Lassa fever virus – an 
Arenavirus – one of the 
viral haemorrhagic fever 
viruses

Haemorrhagic
conjuctivitis

Like particle physics/cosmology - discovering the origins of zoonotic or human virus infections or outbreaks is important –
for source control and public health purposes – and to protect both the humans and animals – MPX, SARS, Nipah, Ebola, 
Zika, Hanta, etc.

http://phil.cdc.gov/phil/details.asp


Possible zoonotic reservoirs/sources ?

Unnatural wet 
markets putting 
animals together 
that would normally 
never meet – poses 
possible hazards



We are what we eat – along with 
anything that we pick up along the 
way…and not only coronaviruses

https://informa.airicerca.org/en/2020/04/20/minireview-the-
journey-of-sars-cov-2-from-bats-to-humans-across-pangolins/

https://informa.airicerca.org/en/2020/04/20/minireview-the-journey-of-sars-cov-2-from-bats-to-humans-across-pangolins/


https://link.springer.com/article/10.1007/s13337-021-00716-0

Bats, mosquitoes, birds 
are common zoonotic 
virus vectors – for rabies, 
dengue, avian influenza, 
etc. and are usually not 
sick (i.e. asymptomatic 
carriers).

Humans 
disrupting the 
ecosystem – have 
already had 
massive impacts 
on the welfare of 
humanity…

https://link.springer.com/article/10.1007/s13337-021-00716-0


https://www.nejm.org/doi/full/10.1056/NEJMoa2001017

Closest phylogenetically to bat SARS-like 
CoVs – initially – but more recently, the 
pangolin is no longer thought to be the 
intermediate host

Many false leads and red herrings along 
the way to determining the true natural 
reservoir/host



Nature 2005;438:575-6



Hayman A, Moss T, Simmons G, Arnold C, Holmes EC, Naylor-Adamson L, Hawkswell J, Allen K, Radford J, Nguyen-Van-Tam J, 
Balfe P. Phylogenetic analysis of multiple heterosexual transmission events involving subtype b of HIV type 1. AIDS Res Hum 
Retroviruses. 2001 May 20;17(8):689-95. 

https://www.telegraph.co.uk/men/thinking-man/11528357/A-
club-owners-guide-to-dealing-with-bouncers.html

http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?db=pubmed&cmd=Retrieve&dopt=AbstractPlus&list_uids=11429109&query_hl=3&itool=pubmed_docsum
https://www.telegraph.co.uk/men/thinking-man/11528357/A-club-owners-guide-to-dealing-with-bouncers.html


Multi-country: https://www.nature.com/articles/s41598-019-39871-2

The true real-life mystery of influenza seasonality: 



What factors drive this distinct annual seasonal 
oscillation in human influenza case numbers?



Vit D promotes antiviral and 
immunomodulatory signaling 
via various cascades – so 
deficiency reduces host immune 
defences against viral infections



Bad weather drives people 
indoors and closer 
together enhancing viral 
transmission – but only up 
to a point…



https://occaminvesting.co.uk/problems-with-smart-beta-part-8-backtesting/

As in physics, we also need to be aware of spurious correlations in viral epidemiology 
also – though these may also indicate that we are missing something important…

https://occaminvesting.co.uk/problems-with-smart-beta-part-8-backtesting/


The method used by the fictional genetics company, Ingen, involved finding dinosaur DNA still inside fossilised mosquitoes preserved 
intact in amber, which is sap that seeps from trees and often covers unwary insects…. While it’s true we do find superb life-like insect 
fossils in amber the same age as when dinosaurs lived the insects do not contain even small fragments of their own DNA preserved, 
let alone the DNA of any dinosaur it may have bitten.

Site of the mass grave in Brevig Mission, Alaska, where 72 of 
the small village’s 80 adult inhabitants were buried after 
succumbing to the deadly 1918 pandemic virus.

http://www.amnh.org/our-research/invertebrate-zoology/collections/amber


Creation of 1918 A/H1N1 pandemic influenza from buried corpses in Alaska
https://www.cdc.gov/flu/pandemic-resources/reconstruction-1918-virus.html

Johan Hultin excavating a body from the 
Brevig Mission burial ground.

Influenza virus. 
Hemagglutinin 
(HA) is a surface 
protein of the 
virus that plays a 
role in allowing an 
influenza virus to 
enter and infect a 
healthy cell. 

Dr. Terrence Tumpey working in BSL3 
enhanced laboratory conditions. This 
includes (but isn’t limited to) use of a 
powered air purifying respirator 
(PAPR), double gloves, suit, and 
working within a Class II biosafety 
cabinet (BSC).

Top: Replication of a human 
seasonal flu virus called 
Tx/91 in cell culture. 

Bottom: Effect of 
exchanging the polymerase 
(PB1) gene of this same 
virus with that of the 1918 
virus, greatly enhancing its 
replication rate. 

Top: Mouse lung tissue 
infected with a human 
seasonal H1N1 flu virus.

Bottom: The 1918 virus 
replicates quickly and 
causes severe disease in 
the lung tissues of mice, 
mimicking what was seen 
in humans in 1918

https://www.cdc.gov/flu/pandemic-resources/reconstruction-1918-virus.html


7 of the 8 complete gene segments (NA, NP, NS, M, PA, PB1, PB2) of the 1918 Spanish 
influenza A(H1N1)pandemic virus free to download from NCBI GenBank. 8th gene 
segment (HA) is also available – but only as a partial sequence: ‘Brevig Mission’

But care is needed – a ferret inoculated with 
this reconstructed 1918 pandemic H1N1 virus 
bit its handler

https://theintercept.com/2022/11/01/pandemic-1918-flu-virus-biosafety/

https://theintercept.com/2022/11/01/pandemic-1918-flu-virus-biosafety/


https://phys.org/news/2022-02-bird-flu-poultry-
eastern.html

Then, at a conference in Malta in September 2011, Prof. Ron Fouchier (Erasmus MC Rotterdam, 
The Netherlands) presented data from experiments in which his laboratory had modified a 
human isolate of H5N1 avian-origin influenza to acquire some mutations expected to adapt it 
to human-to-human transmission and then introduced the resulting virus into ferrets. 

Soon after, the laboratory of Prof. Yoshihiro Kawaoka (University of Wisconsin-Madison, USA) 
reported a related set of experiments, this time using a virus created by reverse genetics from 
a human H1N1 virus and the hemagglutinin gene of a zoonotic H5N1 isolate.

https://link.springer.com/protocol/10.1007/978-1-4939-8678-1_29
https://www.science.org/content/article/scientists-brace-media-storm-around-controversial-flu-studies

Gain of function studies – good or bad?

https://phys.org/news/2022-02-bird-flu-poultry-eastern.html
https://link.springer.com/protocol/10.1007/978-1-4939-8678-1_29
https://www.science.org/content/article/scientists-brace-media-storm-around-controversial-flu-studies


https://www.who.int/news/item/17-12-2003-sars-case-in-laboratory-worker-in-taiwan-china
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC8177866/pdf/main.pdf

https://www.ncbi.nlm.nih.gov/pmc/articles/PMC4542197/pdf/mBio.01013-15.pdfhttps://www.cidrap.umn.edu/news-perspective/2005/04/pandemic-flu-virus-
1957-mistakenly-sent-labs

Lab accidents – where 
people become 
infected – allowing the 
virus to escape into 
the wider population…

https://www.who.int/news/item/17-12-2003-sars-case-in-laboratory-worker-in-taiwan-china
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC8177866/pdf/main.pdf
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC4542197/pdf/mBio.01013-15.pdf
https://www.cidrap.umn.edu/news-perspective/2005/04/pandemic-flu-virus-1957-mistakenly-sent-labs


LHC, the Large Hadron Collider is the most powerful particle 
accelerator. It has been found that LHC also has the potential to 
give rise to microscopic black holes. Well, it is just a hypothesis 
given by some scientists that these kinds of black holes would 
destroy the earth.

A study about microscopic black holes conducted in 2003 
concludes:

• The microscopic black holes are so small that they would decay 
rapidly in just 10-27 seconds. Therefore, they won’t survive for a 
longer time.

• Even if we can stabilize it, then the rate of absorption would be 
so slow that the earth would live for billions of years.

• But, the research predicted that the energies at LHC are 
insufficient to create a microscopic black hole. 

So, in every manner, we are safe from the black holes. In reality, 
this is not going to happen. The black holes are too far to affect us.

https://curiosityunlocked.in/science-and-technology/can-a-black-hole-destroy-the-earth/#:~:text=A%20scientist%20has%20warned%20that%20a%20black%20hole,it%20could%20affect%20the%20one-third%20of%20the%20earth.%E2%80%9D

‘Interfering with Nature’ – has been a 
criticism levelled at both physics and 

virology

https://curiosityunlocked.in/science-and-technology/can-a-black-hole-destroy-the-earth/#:~:text=A%20scientist%20has%20warned%20that%20a%20black%20hole,it%20could%20affect%20the%20one-third%20of%20the%20earth.%E2%80%9D


A section of the U-70 proton synchrotron at the 
Institute for High Energy Physics in Protvino. 
Photo: Sergey Velichkin/TASS

13 July 1978, 36 years-old Russian scientist Anatoli Bugorski at the Institute for High Energy Physics in 
Protvino, near Serpukhov, Russia, noticed a problem. To see what’s wrong, Bugorski put his head inside 
the channel, unaware that the accelerator was still running, as the safety warning system was switched 
off. As soon as his head crossed the invisible proton beam he felt no pain, but he reportedly saw a flash 
“brighter than a thousand suns.” 

The beam had entered through the back of his head and exited through his nose, destroying brain 
tissue and nerves and leaving the left side of his face paralyzed, and deafness in his left ear. He also 
developed frequent seizures. But his intelligence remained as sharp as ever.

Bugorsky returned to work 18 months later, but promised to appear regularly in the Moscow clinic at 
least twice a year. Bugorski continued pursuing science, completed his PhD and held the post of 
coordinator of physics experiments at the U-70 proton synchrotron where the incident occurred. 

KAUSHIK PATOWARY FEB 14, 2020
https://www.amusingplanet.com/2020/02/anatoli-bugorski-man-who-stuck-his-head.html

Anatoli Bugorski’s swollen 
face after the accident. The 
figure on the right shows the 
path of the proton beam 
through his skull.

Anatoli Bugorski. Photo: Andrey Solomonov/Global Look Press

And…. accidents do happen – in both particle 
physics and virology!

https://www.amusingplanet.com/2020/02/anatoli-bugorski-man-who-stuck-his-head.html
https://www.amusingplanet.com/2020/02/anatoli-bugorski-man-who-stuck-his-head.html


https://www.comicbooktreasury.com/hulk-reading-order/

A treatment room at the MedAustron centre in Austria, 
behind which lies a 25m-diameter synchrotron that 
precisely directs high-energy protons and light ions at 
tumours. Image credit: MedAustron.
https://cerncourier.com/a/therapeutic-particles/

Proton beam therapy
Proton beam therapy is a type of radiotherapy that uses a beam of high energy 
protons, which are small parts of atoms, rather than high energy x-rays (called 
“photons”) to treat specific types of cancer, such as highly complex brain, head and 
neck cancers and sarcomas.

Proton beam therapy enables a dose of high energy protons to be precisely targeted at 
a tumour, reducing the damage to surrounding healthy tissues and vital organs which is 
an advantage in certain groups of patients or where the cancer is close to a critical part 
of the body such as the spinal cord.
https://www.england.nhs.uk/commissioning/spec-services/highly-spec-services/pbt/

Proton therapy has been useful in treating certain cancers. But 
advanced x-ray treatments for other cancers have seen 
excellent results with a low risk of major side effects. For these 
tumors, clinical trials are needed to find out whether proton 
therapy is better than x-rays. This is important because of the 
higher cost of proton therapy.

https://www.cancer.net/navigating-cancer-care/how-cancer-treated/radiation-therapy/proton-therapy

Thank you CERN!
(and for the many other spin-off benefits)

https://www.comicbooktreasury.com/hulk-reading-order/
https://cerncourier.com/a/therapeutic-particles/
https://www.england.nhs.uk/commissioning/spec-services/highly-spec-services/pbt/
https://www.cancer.net/navigating-cancer-care/how-cancer-treated/radiation-therapy/proton-therapy

