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Are we all ready for antimicrobial resistance (AMR) awareness week in November? Yeah, probably not. This 2-part
detour article collates some recent research on AMR including combat tools like Al, Archaea, and venomics. The role
of commensal gut microbes in behaviour, eye disease, and host survival are also considered. First for background:
Parrots — and the phenomenon of host-microbe coevolution, conservation, cuteness, and extinction.

We wonder if humankind may be inspired to mobilise against microbial extinction, as opposed to rabidly pursuing it
with over-use of antibiotics and brightly-packaged biotoxic chemicals. After all, only 0.1% of the poor buggers are
clinically relevant. Admittedly, that hits a little different when you realise that viruses alone comprise 10% of total
‘animal’ biomass (IUCN, 2025) and kill over a million people per year. That number is roughly similar to annual deaths
caused by mosquito-borne diseases, and about 5 times higher than fatalities from the second deadliest animal:
Venomous snakes. Dogs (with rabies), a few other insects, and freshwater snails (carrying snail fever) trail behind.



https://www.linkedin.com/pulse/detour-antimicrobial-resistance-co-extinction-wnlcc
https://rr-americas.woah.org/en/news/world-amr-awareness-week-2025
https://iucn.org/story/202505/ssc-conference-bring-together-conservation-and-microbial-research-communities
https://www.msn.com/en-us/health/medical/10-deadliest-animals-that-kill-the-most-humans-annually/ar-AA1w7zil
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Part 1: Parrot
We begin with Extinction
Our chosen title image is a Kakapo. Look at it’s faaaaaace!

You could also watch them climb trees (BBC), waddle about, and get medical check-ups (Discovery UK). Besides
exceptionally soulful eyes, they look like the Chibi version of a lushly-feathered theropod. Believed to have evolved
millions of years ago, one of their closest living relatives are the sheep-slashing Kea, mountain parrots with which
they share a tapeworm-sister relationship ¥ and history of forced problem-male-relocation campaigns. The
differences are otherwise pretty stark.

The Kea: Alpine Slaughter, Fats, and Fire

Unlike the Kakapo which saw species decline mainly due to human migrations and introduction of predators like
weasels and stoats, thousands of Kea birds were slaughtered by the farmers of New Zealand until receiving full
protection of the government in 1986.

Why, though? Well, because in 1867, the mountain parrots developed a taste for mutton: Specifically the fatty areas
around the kidneys of sheep. To be fair, they used to feed mostly on fruit and lipid-rich plants like snow-totara, but
mountainside fires set by human settlers drove them to starvation and experimental desperation.

After somehow sampling fatty sheep flesh during leather or meat production processes, the birds started to attack
living livestock to get more of the nourishing and tasty treat. Multiple parrots would join to slash wool and sides,
running sheep to death or off cliffs, and killing others through blood infections (sepsis) due to the Clostridium
bacteria on their beaks. Reportedly thousands of sheep, 5% of total local flocks and thus profits (already beaten
down by a decades-long plague of rabbits), were taken out. You can read all about it in Kea: The feisty parrot,
wonderfully told by P. Temple for New Zealand Geographic (1994). According to Temple (1994), sheep innoculations
and removal of the older, ‘rogue’ male kea that were directing the attacks eventually tempered public fervour for
bloody retribution. By 1971, antibiotics like penicillin have been able to partially reduce the impact of further attacks.

In more modern times, besides being studied and protected kea parrots may be lured by butter and garbage bins.
Should you be troubled by a ‘curious’ bird, you can report this ‘kea conflict’ to the conservation organisation, where
beside the report button one is helpfully pictured gnawing at the edges of a car.

The Kakapo: Rebirth & Death Within

The Kakapo parrot is critically endangered, with a population of under 250 that are sympathetically awkward and
chubby. In the wild, they pile on 1kg of fat before breeding time every 2 — 4 years when they feast on the fruit of the
Rimu tree. They are also relatively slow and flightless, with a gut microbiome composed almost entirely of E. Coli. The
latter is frankly astounding. The possibility of improving their numbers by addressing their gut microbiome has been

suggested, with limited knowledge as to which E. Coli variants are commensal (symbiotic, or mutually beneficial), and
which might be pathogenic (See Pham, 2024). Even so, the lack of biodiversity within the belly of the bird is odd, with
juveniles and females showing slightly greater bacterial variety (Pham, 2024: 26).


https://youtu.be/bhTU__jVP8E
https://youtu.be/hV6-oNRSqCk
https://www.smithsonianmag.com/science-nature/dinosaurs-evolved-feathers-for-far-more-than-flight-180985012
https://scitechdaily.com/the-secret-behind-the-changing-colors-of-new-zealands-kakapo
https://www.nzbirdsonline.org.nz/species/kea
https://doi.org/10.1016/j.cub.2025.07.009
https://www.nzgeo.com/stories/kea-the-feisty-parrot
https://newsroom.co.nz/2021/05/03/a-short-history-of-the-enemy-within
https://www.nzgeo.com/stories/kea-the-feisty-parrot
https://youtu.be/bxoCuRuHlt8
https://www.keaconservation.co.nz/
https://www.doc.govt.nz/nature/native-animals/birds/birds-a-z/kakapo/?pubDate=20250323
https://www.doc.govt.nz/nature/native-animals/birds/birds-a-z/kakapo/?pubDate=20250323
https://insidegovernment.co.nz/kakapo-numbers-at-50-year-high
https://insidegovernment.co.nz/kakapo-numbers-at-50-year-high
https://researchspace.auckland.ac.nz/server/api/core/bitstreams/f8b69438-df35-40a7-b2d2-bbe5d922dcf1/content
https://researchspace.auckland.ac.nz/server/api/core/bitstreams/f8b69438-df35-40a7-b2d2-bbe5d922dcf1/content
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Recent analysis by Boast et al. (2025) shows ‘loss of endoparasitic richness’ through secondary extinction of most
kakapo parasites as well. Study of ancient, historic, and contemporary poo samples revealed that only 3 of the
original 16 parasite taxa remain, with some modern additions documented in their Figure 1B. The authors emphasise
in interviews that it is unknown how parasite extinction affects their hosts or ecosystems. Their losses are usually
unmeasured. A casual news reader may even interpret that to be a benefit for the host species. Boast et al. (2025)
state that there is an ‘urgent need to recognize(sic) and understand the impacts on initial biodiversity loss and
downstream impacts on dependent species, such as parasites, mutualists, or predators.

Considering germ-free mice, it is also uncertain how microbe losses could be affecting the health, behaviour, and
perhaps even breeding potential of the birds. Something is clearly amiss if a male parrot could mistake a
photographers head for a viable mate. Pham’s 2024 thesis also mentions this possibility for the birds. Although used
for mechanistic insights on the gut microbiota and brain, purpose-bred lab animals are not the ideal model for wild
ones or humans, but reduced reproduction seems to be a characteristic of germ-free mice (Aghighi & Salami, 2024)
which in prior experiments has been rescued by introduction of bacteria. Being involved in neurodevelopment,
immune development, and social behaviour (Luczynski et al., 2024), appropriate early life microbe-exposure seems
to be crucial for host function and survival. Survival and intraspecific interactions of the host species are in turn
existential for their specific parasites (Boast et al., 2025).

1280 AD
Human Current
Settlement Population
Kak Microbiome:
akapo cobq e 616 7 3+©
Ancient Parasite Taxa Present (0]
1990s | 4
Conservation
Management

Adapted and summarised from Boast et al. (2025). Note that their diagram shows 4 + 2 parasites in the current
population [ Present Ancient to modern + Novel modern ], with one taxon, Capillariidae, not marked (*) as Kakapo-
specific.

Lucky for the kakapo, being sweet, round, and endearingly pathetic is great for inspiring conservation and support,
specifically humans helping when a species is otherwise incapable of breeding or surviving. You can read about
scientists’ significant efforts in the latest artificial insemmination efforts here. In years prior, due to inbreeding many
chicks used to be born infertile, which prompted approaches based on genetic analysis. Diet was also used as a tool.
Substitutions for the fat and protein of Rimu fruit, after tweaking to avoid fatty liver disease, seemed to lead to larger
egg clutches and a greater number of males born (Pham, 2024, p. 10).

Eventually, 2022 brought a record-high breeding season, raising the population up to 252. The conservation
programme partially focused on restricting ‘over-fathering’ by forceful relocation of dominant males to other islands,
ensuring genetic diversity of the next generation. There is a Kakapo adoption programme run by New Zealand’s
Department of Conservation with 3 price categories, detailing the noble history and lineage of each bird.

But are they cute enough to inspire a symbolic adoption?


https://doi.org/10.1016/j.cub.2025.07.009
https://scitechdaily.com/what-1500-year-old-poo-reveals-about-vanishing-species
https://scitechdaily.com/what-1500-year-old-poo-reveals-about-vanishing-species
https://doi.org/10.1016/j.cub.2025.07.009
https://www.youtube.com/watch?v=9T1vfsHYiKY
https://www.youtube.com/watch?v=9T1vfsHYiKY
https://researchspace.auckland.ac.nz/server/api/core/bitstreams/f8b69438-df35-40a7-b2d2-bbe5d922dcf1/content
https://doi.org/10.3934/microbiol.2024007
https://doi.org/10.1538/expanim.47.151
https://scitechdaily.com/what-1500-year-old-poo-reveals-about-vanishing-species
https://doi.org/10.1093/ijnp/pyw020
https://doi.org/10.1016/j.cub.2025.07.009
https://www.rnz.co.nz/news/national/561655/scientists-use-artificial-insemination-to-boost-kakapo-numbers
https://youtu.be/hV6-oNRSqCk
https://researchspace.auckland.ac.nz/server/api/core/bitstreams/f8b69438-df35-40a7-b2d2-bbe5d922dcf1/content
https://www.goodnewsnetwork.org/kakapo-population-at-its-highest-in-almost-50-years
https://www.goodnewsnetwork.org/kakapo-population-at-its-highest-in-almost-50-years
https://www.doc.govt.nz/our-work/kakapo-recovery/get-involved/adopt-a-kakapo
https://www.doc.govt.nz/our-work/kakapo-recovery/get-involved/adopt-a-kakapo
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Counter-Extinction Campaigns

Ecological Niche of Aww Exploitation

Kringelbach et al. (2016) describe cuteness as one of the ‘most fundamental influences on human behavior(sic)’ (in
Steinnes et al., 2019). Cuteness ‘is not merely an aesthetic, but a powerful force promoting socialization(sic)’ (Birlea,
2021) and seemingly animal survival through domestication (Dale et al., 2016). Why not use it?

In 2021 the Transylvanian Journal of Multidisciplinary Research in Humanities published an article by Birlea (2021) on
the emerging research field of ‘cuteness’ and kawaii studies. There is a website and a couple of books on the science
of cute and kawaii — biological and cultural — by Professor Joshua Dale of Chuo University, Japan. More recent work is
trying to apply this to social media (Golonka et al., 2023), which can then be used for various commercial and
conservation efforts. This is adding to groundwork already laid by evolution, culture and of course because this
pertains to animal behaviour, Konrad Lorenz. As early as 1943 he identified the Kindchenschema, or the baby-schema
characterising cute things like large heads, big eyes, and chubby cheeks, paired with small noses and mouths, short,
plump limbs and soft, rounded shapes (In Glocker et al., 2009).

In further analysis Lorenz realised that puppies are often cuter, which means we’re talking about a baby-schema-Plus
in the concept of cuteness like the appearance of smiles, certain colours, smallness, roundness, and perhaps also
charming vulnerability or harmless idiocy that promote positive approach motivation (See Golonka et al. (2023)).
Tameness and emotional contact are other features (Nittono, 2016; Dale, et al., 2016), although the BBC video
Shagged by a rare parrot with 28 million views probably doesn’t fall within the psychological range of those criteria.
Poor, bumbling kakapo... At least they’re famous.

Cute is a dimorphic emotional response, leading to behaviours ranging from protecting, nurturing, and communal-
sharing to aggression (Birlea, 2021; Steinnes et al., 2019). Specifically a phenomenon known as ‘cute aggression’,
where you kind of just wanna bite and squish an unbearably sweet little face or feet. Cute aggression even leads one
to dispense with dignity and higher cognitive functions in favour of deeper, harm-free engagement with cute object
(Dale et al., 2016: 41). Cross-cultural research indicates that cute aggression may be a universal reaction, grounded in
human biology.

Moved by love through cuteness (Steinnes et al., 2019), humans may be swayed to provide attention and resources
for species protection, although we also sometimes do this because an animal is awesome — like Godzilla or the
hyper-intelligent kea parrot — very beautiful, or somehow important. The English heritage of the word ‘cute’ actually
implies a potentially malevolent, manipulative power. It is derived from the word ‘acute’, where the cute object’s

ability to precipitate an affective response of endearment, care, and protection is a product of deliberate cunning,
and best regarded with suspicion (Dale et al., 2016: 3).

Hiroshi Nittono’s 2016 paper traces the history and emotion of kawaii, which goes beyond baby schema and neoteny
(youthful characteristics) and has etymological roots in the Edo period of Japan linked to shame, blushing, and
beauty:



https://www.frontiersin.org/journals/psychology/articles/10.3389/fpsyg.2019.00387/full
https://d1wqtxts1xzle7.cloudfront.net/78677436/philobiblon_2021_26_1_05_0-libre.pdf?1642152076=&response-content-disposition=inline%3B+filename%3DCute_Studies_Kawaii_Cuteness_A_New_Rese.pdf&Expires=1757241886&Signature=LaFCsvEU8cBYkQ~GnIriJ44psvAHWyWuzeT9zqewIKNMyAsnBD3H9BOGFApxMsY6sfWBtUfGmjglVUxpJPpT7zanGqL4GIBIQpbs6EhM91Fx6L26OyJDdN3TO6W1P-GIpUrPuP976O4jton8XHAPyF8hdi-zqpwGV4pbOq9vHb1kQZRzBDDQ4ts3Uh6gGvWQ1ua6Ex2g-HCv4oaZgomn1yggzRbvvPXUw8lq3IJmqNixzoPC1G70vQWHzHgwI9RTJg~LcIfP7Ezd1vgUWTu1vtI9CpQO9n~GE9OY-YCCF5ldqBeFlbi6DcjhwXTmyExnsOZBfW-Rq9UEJSreloB2mA__&Key-Pair-Id=APKAJLOHF5GGSLRBV4ZA
https://d1wqtxts1xzle7.cloudfront.net/78677436/philobiblon_2021_26_1_05_0-libre.pdf?1642152076=&response-content-disposition=inline%3B+filename%3DCute_Studies_Kawaii_Cuteness_A_New_Rese.pdf&Expires=1757241886&Signature=LaFCsvEU8cBYkQ~GnIriJ44psvAHWyWuzeT9zqewIKNMyAsnBD3H9BOGFApxMsY6sfWBtUfGmjglVUxpJPpT7zanGqL4GIBIQpbs6EhM91Fx6L26OyJDdN3TO6W1P-GIpUrPuP976O4jton8XHAPyF8hdi-zqpwGV4pbOq9vHb1kQZRzBDDQ4ts3Uh6gGvWQ1ua6Ex2g-HCv4oaZgomn1yggzRbvvPXUw8lq3IJmqNixzoPC1G70vQWHzHgwI9RTJg~LcIfP7Ezd1vgUWTu1vtI9CpQO9n~GE9OY-YCCF5ldqBeFlbi6DcjhwXTmyExnsOZBfW-Rq9UEJSreloB2mA__&Key-Pair-Id=APKAJLOHF5GGSLRBV4ZA
https://www.taylorfrancis.com/books/edit/10.4324/9781315658520/aesthetics-affects-cuteness-joshua-paul-dale-joyce-goggin-julia-leyda-anthony-mcintyre-diane-negra
https://d1wqtxts1xzle7.cloudfront.net/78677436/philobiblon_2021_26_1_05_0-libre.pdf?1642152076=&response-content-disposition=inline%3B+filename%3DCute_Studies_Kawaii_Cuteness_A_New_Rese.pdf&Expires=1757241886&Signature=LaFCsvEU8cBYkQ~GnIriJ44psvAHWyWuzeT9zqewIKNMyAsnBD3H9BOGFApxMsY6sfWBtUfGmjglVUxpJPpT7zanGqL4GIBIQpbs6EhM91Fx6L26OyJDdN3TO6W1P-GIpUrPuP976O4jton8XHAPyF8hdi-zqpwGV4pbOq9vHb1kQZRzBDDQ4ts3Uh6gGvWQ1ua6Ex2g-HCv4oaZgomn1yggzRbvvPXUw8lq3IJmqNixzoPC1G70vQWHzHgwI9RTJg~LcIfP7Ezd1vgUWTu1vtI9CpQO9n~GE9OY-YCCF5ldqBeFlbi6DcjhwXTmyExnsOZBfW-Rq9UEJSreloB2mA__&Key-Pair-Id=APKAJLOHF5GGSLRBV4ZA
https://www.cutestudies.org/publications
https://www.frontiersin.org/journals/psychology/articles/10.3389/fpsyg.2023.1068373/full?amp;amp
https://pmc.ncbi.nlm.nih.gov/articles/PMC3260535
https://www.frontiersin.org/journals/psychology/articles/10.3389/fpsyg.2023.1068373/full?amp;amp
https://intellectdiscover.com/content/journals/10.1386/eapc.2.1.79_1
https://www.taylorfrancis.com/books/edit/10.4324/9781315658520/aesthetics-affects-cuteness-joshua-paul-dale-joyce-goggin-julia-leyda-anthony-mcintyre-diane-negra
https://www.youtube.com/watch?v=9T1vfsHYiKY
https://d1wqtxts1xzle7.cloudfront.net/78677436/philobiblon_2021_26_1_05_0-libre.pdf?1642152076=&response-content-disposition=inline%3B+filename%3DCute_Studies_Kawaii_Cuteness_A_New_Rese.pdf&Expires=1757241886&Signature=LaFCsvEU8cBYkQ~GnIriJ44psvAHWyWuzeT9zqewIKNMyAsnBD3H9BOGFApxMsY6sfWBtUfGmjglVUxpJPpT7zanGqL4GIBIQpbs6EhM91Fx6L26OyJDdN3TO6W1P-GIpUrPuP976O4jton8XHAPyF8hdi-zqpwGV4pbOq9vHb1kQZRzBDDQ4ts3Uh6gGvWQ1ua6Ex2g-HCv4oaZgomn1yggzRbvvPXUw8lq3IJmqNixzoPC1G70vQWHzHgwI9RTJg~LcIfP7Ezd1vgUWTu1vtI9CpQO9n~GE9OY-YCCF5ldqBeFlbi6DcjhwXTmyExnsOZBfW-Rq9UEJSreloB2mA__&Key-Pair-Id=APKAJLOHF5GGSLRBV4ZA
https://www.frontiersin.org/journals/psychology/articles/10.3389/fpsyg.2019.00387/full
https://www.taylorfrancis.com/books/edit/10.4324/9781315658520/aesthetics-affects-cuteness-joshua-paul-dale-joyce-goggin-julia-leyda-anthony-mcintyre-diane-negra
https://www.frontiersin.org/journals/psychology/articles/10.3389/fpsyg.2019.00387/full
https://www.taylorfrancis.com/books/edit/10.4324/9781315658520/aesthetics-affects-cuteness-joshua-paul-dale-joyce-goggin-julia-leyda-anthony-mcintyre-diane-negra
https://intellectdiscover.com/content/journals/10.1386/eapc.2.1.79_1
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“Kawaii is a positive emotion related to the social motivation of watching for and staying with preferable persons and
objects . . . the wish to exist together with the object, rather than consume or conquer it.”

“My translation from the largest Japanese dictionary, Nihon Kokugo Daijiten: kawai-i (adjective)
(1) looks miserable and raises sympathy. pitiable. pathetic. piteous.
(2) attractive. cannot be neglected. cherished. beloved.

(3) has a sweet nature. lovely. (a) (of faces and figures of young women and children) adorable. attractive. (b) (like
children) innocent. obedient. touching.

(4) (of things and shapes) attractively small. small and beautiful.

(5) trivial. pitiful. (used with slight disdain).”

From Nittono (2016)

Condensing the currently substantial literature on the subject, some influential elements of cute may include:

Infantiles

Rounds

_\  Vulnerable:
/ﬁ '\ Clumsy

~
Harmless*
Sweet;
e Small:
\ Purity o
~__ igh

\ Pitched

Variable elements of cute and kawaii. Loosely compiled from Nittono (2016); Dale et al. (2016); Birlea (2021); Steinnes
et al. (2019); Golonka et al. (2023); Nittono et al. (2021). Some features are closely associated, hence placed in the
same button, for example somewhat dated associations of cleverness (West) and being pitiful (Japan)

Neither the biological universal nor the Western ‘cute’ are the equivalent of the uniquely Japanese kawaii, but there
are some overlaps such as the elements of youth and endearment. Japan Past & Present as well as the book
Irresistible: How cuteness wired our brains and conquered the world by J. P. Dale (2023) explain slightly and a lot
more about it respectively.



https://intellectdiscover.com/content/journals/10.1386/eapc.2.1.79_1
https://japanpastandpresent.org/en/projects/kawaii-in-japan-and-beyond/introduction/what-is-kawaii
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Good news for endangered microbes is that kawaii may include the ugly, creepy, and grotesque, presumably
extendable to the inhuman and deadly. Who's ready to build a Hello Mouthless Mycobacterium and Friends brand?
Wait, probably not that one... What about composing a vividly coloured manga — Final Days: Bacillus coahuilensis —
family chains driven to extinction as their salty lagoons are drained for alfalfa farming?

If you view the diagrams of Lee et al. (2025) on the lung-eye disease axis (covered in part 2), you will notice a
moderate kawaii-ness of colour palette and drawing style. This is juxtaposed to the content covering lung-eye
transmission of cancers and tuberculosis (Mycobacterium tb), the latter noted across species. Indeed, the serious
topic was rendered more engaging and approachable by the aesthetic choices, although we would really rather not
make emotional contact with mucosal tissue and disease.

Smallness and roudness are pretty quintessential features of ‘cute’. In other research, it was found that the human
capacity for compassion and empathy towards certain species was moderated by degree of evolutionary divergence
and our perception of ‘anthropomorphic stimuli’: Their similarity to us (Bekoff et al., 2020). Are they clever? (Do
pathogenic mutations count as clever?) Do they heroically care for their young and family? Are there whimsical,
unexpected personality traits and behaviours?

Species Survival Commission (SSC-IUCN) for the Extra Smol: Microbes

In May 2025, a group gathered at the Scripps Institution of Oceanography to discuss and advocate for the inclusion of
microscopic creatures into endangered and protected species lists. Cohen (2025) reports that part of the strategy
may be digital storage of genomes, sampling from an estimated species number of 1073! bacteria, archaea, fungi,
protists, and viruses. Given difficulties with public sympathy for the extinction of unseen and bio-culturally
controversial organisms, perhaps the database could be made to include the very best of cheese and heirloom
sourdough starters. Might get a bit more commercial buy-in.

Unlike pandas, parrots, and tail-chewing snow leopards, few are drawn to rush to the defence of microscopic
creatures. Not to say they are unphotogenic, but they are certainly more difficult to photograph and their forms are
less often associated with mammalian familiarity, empathy, or beauty. Being faceless and flagellated are some
complications. This is despite the fact that many microbes, including parasites, have coevolved with their host species
and tend to reach extinction before them (e.g. kakapo parasites in Boast et al., 2025).

That’s quite sympathetic, right? In addition to that, many are very helpful. Our evolved nervous system relies on
signals from gut bacteria to guide feeding behaviour, and our body relies on microbial commensals to out-compete
pathogenic strains for our health (Tirziu et al., 2024). Humans have numerous tissue-specific pockets of microbiota
that we rely on for inter-organ communication and biological survival, and they in turn depend on us for appropriate
dietary, lifestyle, and antibiotic choices.

The abundance of negative publicity and constancy of potentially pathogenic mutations highlighted in media and
research make things difficult for microbes. Usually their photographs are found adjacent to disease and mortality
statistics, like for the GRAM project, as opposed to National-Geographic-funded galleries like the Photo Ark, which is
where we got our starring kakapo picture. Nevertheless, in the GRAM Research category gallery Shigella and
Staphylococcus aureus are fluffy pink and pleasantly rounded respectively.


https://japanpastandpresent.org/en/projects/kawaii-in-japan-and-beyond/introduction/what-is-kawaii
https://www.microbiologyresearch.org/content/journal/ijsem/10.1099/ijs.0.64959-0
https://www.science.org/content/article/publicity-problem-new-group-pushes-microbes-be-conserved-other-endangered-species
https://doi.org/10.1007/s00204-025-04136-7
https://www.psychologytoday.com/us/blog/animal-emotions/202003/why-do-we-feel-compassion-and-empathy-specific-animals
https://iucn.org/story/202505/ssc-conference-bring-together-conservation-and-microbial-research-communities
https://www.science.org/content/article/publicity-problem-new-group-pushes-microbes-be-conserved-other-endangered-species
https://doi.org/10.1016/j.cub.2025.07.009
https://doi.org/10.1038/s41586-025-09301-7
https://doi.org/10.3390/jcm13185611
https://www.tropicalmedicine.ox.ac.uk/gram/research
https://www.nationalgeographic.org/society/our-programs/photo-ark
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Bacillus coahuilensis, a species limited to the low-potassium mountain lagoons of Mexico, is endangered but not
particularly cute. The ‘cells are rod-shaped, occuring in large chains’ according to the team that first profiled it
(Cerritos et al., 2008). However, they exist as a trace of the Precambrian world (Alcaraz et al., 2008), existing over 540
million years ago. Potentially billions of years ago. That’s older than some mountains, and certainly worth preserving
when the competing species is something as unimpressive as alfalfa.

The other justification for conservation is biomedical, even antimicrobial, although here the domains of life compete
and combine with the more convenient resource of artificial intelligence for drug discovery and design. Venomous
creatures like cone snails and milipedes produce chemicals that can be used as painkillers by humans. Screened and
modelled by Al, venoms may become a crucial resource for novel antimicrobials, as antibiotic resistant (AMR)
bacterial, viral, and fungal strains continue to evolve (von Reumont, 2022; Guan et al., 2025). Scientists are also
currently investigating microbes themselves, such as bacteriophages, bacteria, fungi, and archaea for the next
generation of antimicrobials.

Rather than focusing on rescue and/or gene storage of singular microbes, micro-conservationists see habitat
preservation as the more effective route (Cohen, 2025). Makes sense. Many creatures have complex, dependent
relationships with proximal species in their ecological niche, including genetic and functional trades for survival (e.g.
See Alcaraz et al., 2008).

Primitive Sheep: Ecosystems in Counter-Extinction

Making the rounds in the global memescape are images of polycerate or ‘Viking’ sheep. Understandable, as they are
very visually dynamic and people tend to seize the opportunity to employ the word ‘Viking’. As early as 2019, Green
wrote of the ‘Rise of Primitive Sheep’ partially due to contemporary environmental policy, their uniquely useful
grazing patterns, and the tameness and visual appeal of crossbreeds.

Polycerate means these breeds have a gene variant that results in 2 or more pairs of horns, although pictures of the
six-horned versions were a major disappointment. Besides 4 or more large horns, short tails and moulting fleece are
‘ancestral’ attributes (Senczuk et al., 2022), or what sheep used to look like before Europeans and other
domesticators started selecting for alternative targets of meatiness and woolliness. Kea parrots are also quite
selective, and have a bizarre preference for the flesh of only pure-bred merinos (In Temple, 1994), a modern sheep
bred for fine, soft wool. Maybe they are easiest on the talon and produce the most pleasant plumes of bloodied
fluff?

Ignoring their retracted genetic analysis, a paper by Senczuk et al. (2022) tells of sheep migration waves from the
Fertile Crescent: From the primitive hair-type 10,500 years ago to wool-type, then finally fat-tailed and fat-rumped
around 3,500 years ago. Domesticated animals like sheep, cattle, and dogs (as well as bed bugs and cockroaches!)
often match human migration and socioeconomic patterns, such as noble requirements in 1791 for the plushiest of
socks due to prevalence of gout, the gentleman’s distemper (Quoth The Earl of Chesterfield).

Somewhat akin to hypertension and diabetes in modern populations, lifestyle and diet-related gout was a major
issue (and status symbol, plus marvellous cure for tuberculosis and depression) for the noble classes of 16" — 18t
Europe. Medical blundering and diseases are not funny. Yet somehow, material on gout in history is horrifying and
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hilarious (See Scholtens, 2008; Carlton, 2021; or the book by Porter & Rousseau, 2000). For a couple of hundred
years, the general idea was that:

"The link between gout and high achievement is a persisting one."

(Figurine description, depicted in 1966, May 1. N.Y. Times Magazine Section)

Moving on...

Sheep farmers cannot survive on corniculate aesthetics alone, so many of the polycerate sheep breeds are sadly
extinct or critically endangered. Population pockets still remain along the edges of Northern Europe, in Italy, and the
Mediterranean (Senczuk et al., 2022). As socioeconomic objectives shifted to reward conservation efforts and other
features like hardiness, some numbers have grown. They have fun names too, like Hebridean, Quadricorna, Manx
Loaghtan. And Jacob.

Conservation efforts for primitive sheep have seen success in the United Kingdom, and remarkably, the Hebridean
sheep are being used to revive damaged habitats (by selectively chewing undesirable and invasive plants) and even
to help restore rare bat populations. It does seem like the ecosystem approach in counter-extinction — ranging from
the microscopic to hungry, hungry historic ungulates — has some potential. But of course, we could go much further
than that.

Gene Technology in Counter-Extinction

According to Dr. Beth Shapiro, Chief Science Officer at Colossal Biosciences: “It is our responsibility to reduce the
extinction risk faced today by thousands of species.” The organisation are famous for their ‘de-extinction’ plans as
well, for creatures ranging from dodos, to dire wolves, and woolly mammoths. Alright, then. Researchers from the
University of Sweden (Guinet et al., 2025) just managed to salvage the DNA of six microbial clades taken from 483
mammoth specimens. Do they deserve a de-extinction? Is that conditional on pathogenic risk to modern elephants?
Or is de-extinction reserved for visible, awesome, and pitiful organisms only?

Supporting ecosystem restoration along with natural and artificial breeding programmes are the more primitive
strategies for species revival. Other companies and institutes are looking to genome engineering, employing lost
genetic fragments from museum specimens, biobanks, and other sources of DNA. It is natural to assume that future
research and sourcing could include samples from spots on Earth that are famous as unique biological reserves, like
Sirius Passet in North Greenland and geothermal vents in Yellowstone or Loki’s Castle in the Atlantic. Species
sampling and discovery of species in these zones has been pivotal for our understanding of evolutionary history and
revisions to the domains of life: Archaea, bacteria, and multicellular eukaryotes. If these ecosystems die, like the salt
lakes of Mexico, we lose ancient and valuable genetic data from the species within them as well.

In their recent article on biodiversity restoration, van Oosterhaut et al. (2025) note the problem of ‘genomic erosion’,
a loss of genetic variability that occurs within a species when organism numbers dwindle.
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Genetic Drift: Ghosts of Aotearoa

Image: Bylo Al (Edited).

Given the instruction to make the kea parrot less
anthropomorphic, the Al added a gun.

Included because it seemed so cleverly of kin with
kea mystique and evolutionary trajectory.

60 — 80 million years ago Nestor Nobilis (the kea parrot) emerged from the kakapo line, evolving to the
contemporary red-winged giant of reasoning and sanguinary sheep-sport. About two million years ago, other
predatory birds like eagles and harriers evolved that may have fed on kakapo until going extinct sometime
after the Maori arrival and domination of Aotearoa, what we now call New Zealand (in Urban et al., 2024).

Concerning genomic erosion for the kakapo, when breeding pairs have too much genetic similarity eggs may
be non-viable, or offspring hatched could be adversely mutated and infertile. A major drop in numbers can
also lead to bottlenecks and a random statistical effect called genetic drift. Due to chance gene losses,
surviving members of a species may become a non-representative sample of the ancestral population.

The severity of genetic drift may also be visible to predatory, human, or computer-aided vision. According to
a 2024 study by Urban et al., variations in the green:olive feather frequency of kakapo feathers are
remarkably balanced. Researchers find that the olive feather mutation is less reflective in the UV spectrum of
bird vision, and according to their analysis may have evolved 1.93 million years ago to evade the sights of
emerging predatory bird species like the Haast’s eagle and and Eyles’ harrier (Ibid.). The kakapo, including the
modern population which is 70% green-feathered, has outlived all of them. Thankfully they even survived
the Maori, who occasionally used their feathers to make cloaks. It’s a bit hard to tell if the cloak only
contained green feathers when made or a representative mix, but collaborators on it’s preservation project
were able to salvage some kakapo DNA data from the 1800s.

The proportion of kakapo parrots with olive plumage has pretty much stuck around in the absence of birds of
prey. That’s thanks to the acute population bottleneck of the late 1900s and two single nucleotide
polymorphisms (SNP) on chromosome 8, and despite major changes to the ecosystem over the past 6
centuries (Urban et al., 2024). However, not only genes affect feather colour. One parrot that was found to

possess the genetic code for an olive colouration was actually yellow when alive. Discolouration can result
when parrots are subject to malnutrition or viral infection (van Zeelan et al., 2009 cited) like psittacine
cirocviral disease, endemic to Australia. Had kakapo been more densely populated, beak and feather disease
could have affected more bids.

For their study, the Urban et al. (2024) used kakapo feather data — including all of their lovingly given
personal names in the S1 Table — from photographs of 192 living and deceased birds. Colour analysis
software and scanning electron microscopy had to be used to accurately quantify feather phenotype
(colouration).
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Besides lower fertility, loss of population variability can mean lower chances of adaptation to disease, environmental
shocks, or change, leading to rapid extinction. A focus of the high-tech bioengineering strategy would be the
restoration of gene variants, borrowing others, and editing out harmful mutations in the residual populations (van
Oosterhaut et al., 2025). So far still no mention of host-specific parasite restoration. It’s also unclear how
contemporary ecosystems will be scoped out to rationalise any genetic alterations and their potential downstream
effects on other species.

Highlighted in 2019 as a source of risk and opportunity for nature conservation, synthetic biology would be another
tool for artificially engineering species revival. Besides enabling existence of the endangered, Al and bioengineering
are also improving our ability to harness the power of the natural world, great and small, for medicines and
agriculture. Even for better building materials, like self-healing concrete based on synthetic lichen, which in the wild
is a self-sustaining partnership of cyanobacteria and fungi. Isn’t that cute? So clever. So cooperative.

Bringing us to Part 2: On the co-evolved microbes within the human body. And rabbits.

Disclaimer: The material presented is for informational and entertainment purposes only, in summary of recent news
and events. It neither reflects the views nor constitutes professional advice of the organisation. The major sources
used are referenced below.
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