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ABSTRACT

This short communication proposes that natural history museums should consider expanding their
mission by intensively collecting and curating domesticated, hemerophilic, and genetically engineered
animals, plants, and fungi to improve the study of evolutionary biology and anthropology, as well as
mitigate against future climatic and economic challenges.

MAIN TEXT

Natural history museums, through their vast collections and long-term curation, are vital sources
of data for many scientific disciplines across biology, geology, and anthropology (Gropp 2020).
Unsurprisingly, these institutions focus on collecting naturally occurring biodiversity — across species,
sexes, ontogeny, and genetic/geographic variants. This is, of course, extremely important in light of the
current rate of anthropogenically driven extinction (De Vos ef al. 2015). But is this strategy sufficient?
Data from Bar-On ef al. (2018) suggest that 62% of global mammalian biomass today is from domestic
livestock, 34% from humans, and only 4% from wild mammals, while 71% of global avian biomass is
from domestic poultry and only 29% from wild birds. We are currently in a period of radical alteration to
the biosphere, and natural history museum collections should reflect these changes in biodiversity as a
record for future generations of scientists. It is not simply the biomass of domestic species that is immense,
their diversity is also impressive. The United Nations Food and Agriculture Organization estimates that
there are more than 8,800 breeds of livestock across 38 species (FAO 2025), while Peru alone has over
4,000 varieties of natively domesticated potatoes (Devaux et al. 2020). Rubinstein & Schmitz (2024)
summarized the challenge natural history museums must face:

“Additionally hidden from view in the halls of natural history museums were animals used for
scientific study, such as the house mouse, those altered by humans, such as domesticated species,
and Kulturfolger (hemerophile species), referring to life forms that thrive in human-made
landscapes, such as crop weeds or pigeons—all considered within the sphere of human culture



rather [than] belonging in the halls of natural history museums” (Rubinstein & Schmitz 2024, p.
107).

Domestication of animals might have begun as far back as 40 ka, according to some genetic
analyses of the divergence of domestic dogs from wolves (Skoglund et al. 2015). Dogs were at least
domesticated by 15 ka based on archaeological evidence, and ancient DNA from remains of domesticated
animals or plants and their wild relatives has allowed for new insights into the history of domestication
(Ramos-Madrigal et al. 2016; McHugo et al. 2019). Domesticated dogs therefore likely predate
agriculture, and domesticated plants first appeared about 12 ka (Carey 2023). By now, breeds or lineages
of organisms that could be considered domesticated include animals, plants, and fungi, such as the
cultivated mushroom (Agaricus bisporus). Even some strains of microbes have been domesticated for
industrial purposes, such as the fungi known as yeast (Saccharomyces) and mold (4spergillus), as well as
the bacteria Lactococcus, Lactobacillus, and Oenococcus, which are used in various fermentation
processes (Steensels et al. 2019). Note that the expansion of natural history museums into the collection
and curation of microscopic organisms, either wild or domestic, isolated or part of environmental
microbiomes, is another worthwhile question that is beyond the scope of the discussion here.

Figure 1. Extinct versus living collections and the conservation of domestic breeds. Left: Whiskey, the only
surviving specimen of the extinct turnspit dog breed. Housed at the Abergavenny Museum in Wales. Image from
People’s Collection Wales for non-commercial use only (© Abergavenny Museum 2025). Right: an unusually
shaped, native potato variety from Peru’s Parque de la Papa (photo by E.T. Saitta 2024).

Living collections, which include botanical gardens, arboreta, zoos, and aquariums, may not be
enough. By analogy, the long-term prospects of species that are extinct in the wild and only held in
captivity are clearly not desirable from a conservationist perspective. Just as wild species are going extinct,



many domestic breeds have been lost. To give just one example, the English turnspit dog was used from
the sixteenth to the nineteenth century to power roasting spits via a running wheel, and the breed went
extinct by 1850 due to technological innovation rendering its role obsolete (Humphrey 2024). Only one
taxidermized specimen, named Whiskey (Fig. 1), is known to survive and is housed at the Abergavenny
Museum in Wales (Eveleigh 1990). Some efforts are indeed underway to conserve domesticated genetic
diversity, such as Potato Park (Parque de la Papa) in Peru, which works to conserve domestic potato
varieties of the indigenous Andeans (Argumedo 2008).

Many invocations to collect or display domestic species for museums date back to the early 1900s
but were, sadly, often motivated by the eugenics movement at the time. Harvard University’s Museum of
Comparative Zoology began designing an exhibit dedicated to domesticated animals in 1905, and some
of these specimens are still stored at the museum (Tonn 2019). In 1907, the Brooklyn Institute of Arts and
Sciences (now Brooklyn Museum) announced the “nucleus” of a collection of domesticated animals
through the donation of domestic fowl specimens (Brooklyn Museum 1907) and even solicited donations
of domestic pigeons to expand this collection: “So far pigeons are wholly unrepresented in the Museum
collections, and should any readers of the "News" who are pigeon fanciers be unfortunate enough to lose
any fine birds we should be glad to receive them at the Museum” (Brooklyn Museum 1907, p. 62). In
contrast, F.A. Lucas, Director at the American Museum of Natural History (1911-1923) defended his
institution’s avoidance of extensive domesticated collections by saying, “There is no collection of
domesticated animals other than that illustrating variation under domestication, and, owing to lack of
funds and space, no attempt can be made to bring together such a collection” (Lucas 1915, p. 370).

More recently, special exhibits have included domestic species, such as the Paris Museum national
d'Histoire naturelle’s 2024 exhibit ‘Cats: Predators to Pets’ at Chicago’s Field Museum. Other exhibits
have even been dedicated solely to domestic animals, such as University College London Grant Museum
of Zoology’s 2017 ‘Museum of Ordinary Animals’ in London (Ashby 2017). The Grant Museum does
have a skeleton collection of house mice inadvertently brought to various islands by humans (Ashby
2017), and the Tetrapods Collection of the Museum of Biological Diversity at Ohio State University keeps
domestic specimens for educational and outreach purposes (Malinich 2016). These examples highlight
how some modern scientists advocate for the utility of curating domestic or hemerophilic organisms. Still,
this article proposes a much greater investment on the part of research collections into preserving data
from species heavily altered by humans.

Domesticated species might generously be thought of as ‘near-experiments’ of sorts. Artificial
selection is by necessity highly controlled through selective breeding, and the results can be compared to
other domestic breeds or to wild ancestors and sister taxa. Iconically, the conceptual foundations of
genetics were discovered through selective breeding experiments of domesticated pea plants by Mendel
(1866). Whereas modern researchers might use gene editing to investigate a well-defined hypothesis (e.g.,
You 2020), selective breeding can still be a powerful evolutionary driver compared to natural selection,
even over short timespans (e.g., a few generations [Jensen & Wright 2014]).

Domesticated organisms have unique, extreme, and diverse phenotypes and genotypes. Dogs are
possibly the most phenotypically diverse species alive today due to artificial selection and high genetic



diversity (Vila et al. 1999). Ankole-Watusi cattle have enormous horns compared to wild bovids (Huber
et al. 2008), while the largest domestic horses, draught horses (Perez et al. 1992) like the shire horse, can
be roughly three times heavier than wild Przewalski's horses (Kuntz et al. 2006). Domesticated plants can
have radically altered biochemistry from their wild counterparts — for example, wild almonds produce
lethal amounts of the cyanogenic glycoside amygdalin, while domesticated almonds have been selected
for a mutation that inhibits amygdalin biosynthesis to produce a sweet, edible variety (Sanchez-Pérez et
al. 2019). If natural selection is worthy of study by evolutionary biologists, then artificial selection should
likewise be worthy, even if in a purely academic capacity. Darwin himself drew heavily upon evidence
from domestication when formulating his theory of evolution by natural selection (Darwin 1868).

Figure 2. Domestic birds artificially selected for shaggy, open feather vanes and hindlimbs bearing remex-like
feathers are an interesting comparison to naturally selected, yet primitive feather morphologies and distributions in
some non-avian dinosaurs. 7op left: silkie chicken (Wikimedia Commons photo by user “Ohconfucius”; CC-BY-
SA-4.0; released under the GNU Free Documentation License). Top middle: silky fantail pigeon (Wikimedia
Commons photo by Graham Manning; CC BY-SA 3.0). Bottom left: Dutch booted bantam chicken (Adobe Stock
photo by “cynoclub”; standard license). Right: paleoart by Rebecca Gelernter of the four-winged non-avian dinosaur
Anchiornis with a simplified representation of its hypothesized contour feather morphology (see Saitta et al. 2018).



It is worth considering one particular example, in which the curation and study of domestic breeds
might provide valuable insight into deep evolutionary history and functional morphology. Artificial
selection has led to silky breeds of chicken and pigeon that bear a recessive mutation that leads to non-
functional barbules and barbicels, open-vaned feathers (even in the flight feathers), and reduced flight and
water-repellence functioning (Fig. 2), all while the genetics and development of this silky trait have been
studied (Cole & Willard 1939; Miller 1956; Juhn & Bates 1960; Feng et al. 2014; van Grouw 2016). Such
open-vaned, shaggy feathers resemble the primitive conditions in some paravian dinosaurs, such as
Anchiornis (Saitta et al. 2018). Other breeds of domestic bird, such as the booted bantam chicken, have
been bred to express feathers on their hindlimbs that resemble flight feathers (McGrew 1903), again
similar to the primitive four-winged condition in paravian dinosaurs which can be hypothesized to have
functioned in biplane-like gliding (Saitta et al. 2018). Furthermore, these ‘booted’ breeds might suggest
that paravian hindlimb feathers should be reconstructed as erupting more mediolaterally than is sometimes
depicted in paleoart, consistent with the articulation of remiges to the forelimb and with the range of
motion between hindlimb elements. Therefore, these domestic breeds with unusual feathers provide an
intriguing analogy to extinct feather morphologies and an opportunity to make ‘evo-devo’ inferences about
these traits.

Historical records can readily provide independent evidence to evolutionary studies involving
domestication, given the frequency with which domestic species have been included in historical accounts.
While writings and art are clearly prone to subjectivity and error by their composer, this historical data is
far better than nothing. As such, historical evidence can be used to complement data (e.g., molecular
sequences) from living or recently extinct breeds/species in a manner analogous to the use of fossils to
calibrate and improve molecular phylogenies (Donoghue ef al. 1989). Rock art depictions of hunting dogs
on leashes may date back at least 8,000 years, representing the first known depiction of dogs (Guagnin et
al. 2018). More recent art, with advanced and more realistic techniques and pigments, can provide crucial
anatomical and behavioral information about the early history of domestic breeds, such as the appearance
of and specific roles played by dog breeds upon their introduction into a particular society (Fig. 3).

This independent historical evidence allows for inter-departmental study in museums across
biology and anthropology. Domestic breeds are not just data for the study of artificial selection in
evolutionary biology, they are the products of specific human cultures with direct anthropological
relevance. Collections of domestic species are therefore synergistic with anthropological or archaeological
collections and even historical art collections. For example, a study of goat domestication by Zeder &
Hesse (2000) compared curated museum specimens of wild goats to archaeological collections of
domesticated goat remains housed at the Field Museum and Smithsonian’s National Museum of Natural
History. The remains of domesticated organisms are themselves tightly associated with human society and
culture, such as archaeological middens (e.g., Gautier 1984) or mummified animals (Ikram 2005), which
may also represent unique taphonomic data in the manner of their preservation (Lynnerup 2007). If
domesticated organisms from archaeological sites are worthy of curation, museums should look ahead and
curate current domestic breeds as well.



Domesticated species, being human mutualistic symbionts, have had major cultural and economic
impacts throughout history and into the present (Pierotti 2024). They provide food, services (e.g., service
dogs [Winkle et al. 2012]), and medicine (e.g., medicinal plants [Ramawat & Arora 2021]) at industrial
and society-wide scales. Domesticated animals can also have biotechnological utility, such as the
production of antibodies for immunochemical purposes using goats, chickens, rats, guinea pigs, sheep,
mice, hamsters, and rabbits (Hanly et al. 1995). Model organisms used for research also include
domesticated species, such as laboratory rats (Rattus norvegicus domestica) (Modlinska & Pisula 2020).

Figure 3. Oil painting by English artist John Wootton entitled “A Grey Spotted Hound” from 1738. The painting
depicts the dog’s anatomy and posture. Furthermore, the dead bird in the corner indicates the breed’s behavioral and
symbiotic role in human economic and cultural practices — retrieving birds shot for sport hunting or consumption.
According to the Yale Center for British Art, this dog is thought to be an early pointer, a breed introduced to England
in the mid-1600s (https://collections.britishart.yale.edu/catalog/tms:1159). This image is in the Public Domain.

Artificial selection through both selective breeding and modern genetic engineering can be used
to radically alter organisms (Cheng et al. 2022), and informed artificial selection will continue to be



important in the future. In light of changing global environments due to anthropogenic activity (Prakash
& Verma 2022), modifying economically and socially important organisms to better adapt to new
conditions will be a vital mitigation strategy. Genetic engineering is already being utilized to create crops
resistant to heat, salinity, and drought (Li et al. 2022). The recent sequencing of the domestic potato pan-
genome has been celebrated as a major achievement in understanding this genetically diverse and vital
crop, with implications for genomics-assisted breeding (Sun ef al. 2025). Conserving genetic variation of
existing breeds before they go extinct, along with morphological specimen curation in museums, will
further assist these efforts.

Some efforts have even genetically modified animals to express traits reminiscent of extinct
species. American biotechnology company Colossal Biosciences engineered wolves and mice to express
specific genes similar to those of extinct dire “wolves” (denocyon dirus, an early-diverging lineage of
Canini) and woolly mammoth (Mammuthus primigenius), respectively (Chen et al. 2025; Gedman et al.
2025). The only successfully cloned individual of an extinct subspecies was born in 2003; the individual
was a Pyrenean ibex (Capra pyrenaica pyrenaica, which went extinct in 2000), but it died within minutes
from a congenital defect (Folch et al. 2009). Using traditional selective breeding, Heck cattle (Bos taurus)
have been modified to superficially resemble the extinct, wild aurochs (Bos primigenius) from which
cattle were domesticated (Gordon ef al. 2021; Sinding et al. 2021) — essentially a case of experimental
convergent evolution through artificial selection. The utility and ethics behind the creation of these sorts
of engineered organisms are highly debated (e.g., Sandler 2014). Once manipulated, whether through
CRISPR gene editing or through selective breeding, should these specimens be curated — akin to keeping
data records of an experiment for the purposes of reproducibility? This article argues that the answer is
likely yes.

In conclusion, natural history museums should begin to dedicate sizeable research collections to
diverse domesticated breeds. These can be curated as wet, skinned, and skeletonized specimens, alongside
cryogenically stored genetic samples. The Center for PostNatural History in Pittsburgh (Pell & Allen
2015) is a small, atypical museum exhibiting organisms that result from selective breeding and genetic
engineering, and it represents a domain that major natural history museums should seriously consider
expanding into. Natural history museums are expanding their role into interdisciplinary basic and applied
sciences capable of addressing topics such as disease, climate change, food security, and biomimetics
(Bakker et al. 2020). It may even come to pass that future museums will have not only exhibits dedicated
to domestic, hemerophilic, and genetically engineered species, but also entire wings of their backroom
collections and curatorial positions dedicated to them as well.

Acknowledgments.

Thanks to Dan Brinkmeier, Thomas Gnoske, Jessica Wadleigh (Field Museum), Maximilian
Stockdale (University of Bristol), and Vishruth Venkat (University of Chicago) for their helpful
discussion.



REFERENCES

Argumedo, A., 2008. The Potato Park, Peru: Conserving agrobiodiversity in an Andean indigenous
biocultural heritage area. Protected landscapes and agrobiodiversity values, 1, pp.45-58.

Ashby, Jack. 2017. “Most Museums Are Too Chicken to Celebrate ‘Boring Beasts™—but We're Not.” The
Conversation. https://theconversation.com/most-museums-are-too-chicken-to-celebrate-boring-
beasts-but-were-not-84740

Bakker, F.T., Antonelli, A., Clarke, J.A., Cook, J.A., Edwards, S.V., Ericson, P.G., Faurby, S., Ferrand, N.,
Gelang, M., Gillespie, R.G. and Irestedt, M., 2020. The Global Museum: natural history collections
and the future of evolutionary science and public education. PeerJ, 8, p.e8225.

Bar-On, Y.M., Phillips, R. and Milo, R., 2018. The biomass distribution on Earth. Proceedings of the
National Academy of Sciences, 115(25), pp.6506-6511.

Brooklyn Museum, 1907. Variation among domesticated animals. The Museum News (Brooklyn Institute
of Arts and Sciences) 2, no. 4: 61-62. http://www jstor.org/stable/44994299.

Carey, J., 2023. Unearthing the origins of agriculture. Proceedings of the National Academy of
Sciences, 120(15), p.e2304407120.

Chen, R., Srirattana, K., Coquelin, M.L., Sampaio, R.V., Wilson, R., Ganji, R., Weston, J., Ledesma, A.,
Beebe, J., Sullivan, J., Qin, Y., Chao, J.C., Papizan, J., Mastracci, A. IV, Bhide, K., Mathews, J.,
Oglesby, R., Menon, M., van der Valk, T., Bow, A., Cantarel, B.L., James, M., Kehler, J., Dalén,
L., Lamm, B., Church, G.M., Shapiro, B., and Abrams, M.E., 2025. Multiplex-edited mice
recapitulate woolly mammoth hair phenotypes. bioRxiv, 2025.03.03.641227.

Cheng, A., Harikrishna, J.A., Redwood, C.S., Lit, L.C., Nath, S.K. and Chua, K.H., 2022. Genetics
matters: voyaging from the past into the future of humanity and sustainability. International
Journal of Molecular Sciences, 23(7), p.3976.

Cole, L. J. and Willard, F. H., 1939. The inheritance of silky plumage in the domestic pigeon. Journal of
Heredity, 30, 197-201.

Darwin, C., 1868. The variation of animals and plants under domestication. London: John Murray.

Devaux, A., Hareau, G., Ordinola, M., Andrade-Piedra, J. and Thiele, G., 2020. Native
Potatoes. Choices, 35(4), pp.1-7.

De Vos, J.M., Joppa, L.N., Gittleman, J.L., Stephens, P.R. and Pimm, S.L., 2015. Estimating the normal
background rate of species extinction. Conservation Biology, 29(2), pp.452-462.

Donoghue, M.J., Doyle, J.A., Gauthier, J., Kluge, A.G. and Rowe, T., 1989. The importance of fossils in
phylogeny reconstruction. Annual review of Ecology and Systematics, pp.431-460.



Eveleigh, D.J., 1990. ‘Put down to a clear bright fire’: The English Tradition of Open-Fire Roasting. Folk
Life, 29(1), pp.5-18.

FAOQ, 2025. Domestic Animal Diversity Information System (DAD-IS) [WWW Document]. Food and
Agriculture Organization of the United Nations. https://www.fao.org/dad-is/en/

Feng, C., Gao, Y., Dorshorst, B., Song, C., Gu, X., Li, Q., Li, J., Liu, T., Rubin, C. J., Zhao, Y. and Wang,
Y. 2014. A cis-regulatory mutation of PDSS2 causes silky-feather in chickens. PLoS Genetics, 10,
e1004576.

Folch, J., Cocero, M.J., Chesné, P., Alabart, J.L., Dominguez, V., Cognié, Y., Roche, A., Fernandez-Arias,
A., Marti, J.I., Sanchez, P. and Echegoyen, E., 2009. First birth of an animal from an extinct
subspecies (Capra pyrenaica pyrenaica) by cloning. Theriogenology, 71(6), pp.1026-1034.

Gautier, A., 1984. The fauna of the neolithic site of Kadero (central Sudan). In Krzyzaniak L, Kobusiewicz

M (eds) Origin and early development of food producing cultures in north-eastern Africa. Poznan,
pp 317-319

Gedman, G., Morrill Pirovich, K., Oppenheimer, J., Hyseni, C., Cassatt-Johnstone, M., Alexandre, N.,
Troy, W., Chao, C., Fedrigo, O., Hoyt, S.J., Grady, P.G.S., Sacco, S., Seligmann, W., Dash, A.,
Chokshi, M., Knecht, L., Papizan, J.B., Miyawaki, T., Bocklandt, S., Kelher, J., Ord, S., Lin, A.T.,
Peecook, B., Perri, A., Sinding, M.-H.S., Larson, G., Meachen, J., Dalén, L., vonHoldt, B., Gilbert,
M.T.P., Mason, C.E., O'Neill, R.J., Karlsson, E., Cantarel, B.L., Martin, G.R.R., Church, G.,
Lamm, B., and Shapiro, B., 2025. On the ancestry and evolution of the extinct dire wolf. bioRxiv,
2025.04.09.647074.

Gropp, R.E., 2020. Natural History Collections Are Required to Advance Science, Solve
Problems. BioScience, 70(11), pp.943-943.

Guagnin, M., Perri, A.R. and Petraglia, M.D., 2018. Pre-Neolithic evidence for dog-assisted hunting
strategies in Arabia. Journal of Anthropological Archaeology, 49, pp.225-236.

Hanly, W.C., Artwohl, J.E. and Bennett, B.T., 1995. Review of polyclonal antibody production procedures
in mammals and poultry. ILAR journal, 37(3), pp.93-118.

Huber, R., Baumung, R., Wurzinger, M., Semambo, D., Mwai, O. and Winckler, C., 2008. Grazing, social
and comfort behaviour of Ankole and crossbred (Ankolex Holstein) heifers on pasture in south
western Uganda. Applied Animal Behaviour Science, 112(3-4), pp.223-234.

Humphrey, N., 2024. Working like a dog: Canine labour, technological unemployment, and extinction in
industrialising England. Environment and History, 30(1), pp.27-52.

Ikram, S., 2005. The loved ones: Egyptian animal mummies as cultural and environmental indicators.

In Proceedings of the Sixth International Symposium on the Archaeozoology of Southwestern Asia
and Adjacent Areas (p. 240).



Jensen, P. and Wright, D. 2014. Chapter 2 - Behavioral Genetics and Animal Domestication, in eds.
Grandin, T. and Deesing, M.J. Genetics and the Behavior of Domestic Animals (Second Edition),
Academic Press, p. 41-79.

Juhn, M. and Bates, R. W. 1960. Thyroid function in silky feathering. Journal of Experimental Zoology
A, 143, 239-243.

Kuntz, R., Kubalek, C., Ruf, T., Tataruch, F. and Arnold, W., 2006. Seasonal adjustment of energy budget
in a large wild mammal, the Przewalski horse (Equus ferus przewalskii) I. Energy intake. Journal
of Experimental Biology, 209(22), pp.4557-4565.

Li, X., Xu, S., Fuhrmann-Aoyagi, M.B., Yuan, S., Iwama, T., Kobayashi, M. and Miura, K., 2022.
CRISPR/Cas9 technique for temperature, drought, and salinity stress responses. Current Issues in
Molecular Biology, 44(6), pp.2664-2682.

Lucas, F.A., 1915. Standards and Functions of Museums. Nature, 96(2405), pp.370-370.

Lynnerup, N., 2007. Mummies. American Journal of Physical Anthropology: The Official Publication of
the American Association of Physical Anthropologists, 134(S45), pp.162-190.

Malinich, S. 2016. “Do Domestic Breeds Have a Place in a Museum?” OSU Bio Museum, February 15,
2016. https://u.osu.edu/biomuseum/2016/02/15/do-domestic-breeds-have-a-place-in-a-museum/.

McGrew, T.F., 1903. The Bantam Fowl: A Description of All Standard Breeds and Varieties of Bantams,
and of New Breeds that are Becoming Popular. Reliable Poultry Journal Publishing Company.

McHugo, G.P., Dover, M.J. and MacHugh, D.E., 2019. Unlocking the origins and biology of domestic
animals using ancient DNA and paleogenomics. BMC biology, 17, pp.1-20.

Mendel G. Experiments in plant hybridisation. Proceedings of Brunn Natural History Society, Brunn, 8
February and 8 March 1865. Brunn, Germany: Natural History Society of Brunn, 1866.

Miller, W. J. 1956. Silky plumage in the ring neck dove. Journal of Heredity, 47, 37—40.

Modlinska, K. and Pisula, W., 2020. The Norway rat, from an obnoxious pest to a laboratory pet. Elife, 9,
p.e50651.

Pell, R., and L. Allen. 2015. “Bringing Postnatural History into View.” American Scientist 103 (3): 224.
http://dx.doi.org/10.1511/2015.114.224.

Perez, R., Recabarren, S.E., Valdes, P. and Hetz, E., 1992. Biochemical and physiological parameters and
estimated work output in draught horses pulling loads for long periods. Veterinary research
communications, 16, pp.231-246.

Pierotti, R., 2024. Domestication and Human/Wildlife Mutualism. Humans (2673-9461), 4(4).

Prakash, S. and Verma, A.K., 2022. Anthropogenic activities and Biodiversity threats. International
Journal of Biological Innovations, IJBI, 4(1), pp.94-103.

10



Ramawat, K.G. and Arora, J., 2021. Medicinal plants domestication, cultivation, improvement, and
alternative technologies for the production of high value therapeutics: an overview. Medicinal
plants: domestication, biotechnology and regional importance, pp.1-29.

Ramos-Madrigal, J., Smith, B.D., Moreno-Mayar, J.V., Gopalakrishnan, S., Ross-Ibarra, J., Gilbert, M. T.P.
and Wales, N., 2016. Genome sequence of a 5,310-year-old maize cob provides insights into the
early stages of maize domestication. Current Biology, 26(23), pp.3195-3201.

Rubinstein, S. and Schmitz, C.M., 2024. Curating the In-Between: A New Approach at BIOTOPIA-
Naturkundemuseum Bayern. Museum Worlds, 12(1), pp.106-116.

Saitta, E.T., Gelernter, R. and Vinther, J., 2018. Additional information on the primitive contour and wing
feathering of paravian dinosaurs. Palaeontology, 61(2), pp.273-288.

Sanchez-Pérez, R., Pavan, S., Mazzeo, R., Moldovan, C., Aiese Cigliano, R., Del Cueto, J., Ricciardi, F.,
Lotti, C., Ricciardi, L., Dicenta, F. and Loépez-Marqués, R.L., 2019. Mutation of a bHLH
transcription factor allowed almond domestication. Science, 364(6445), pp.1095-1098.

Sandler, R., 2014. The ethics of reviving long extinct species. Conservation Biology, 28(2), pp.354-360.

Sinding, M.H.S., Ciucani, M.M., Ramos-Madrigal, J., Carmagnini, A., Rasmussen, J.A., Feng, S., Chen,
G., Vieira, F.G., Mattiangeli, V., Ganjoo, R.K. and Larson, G., 2021. Kouprey (Bos sauveli)
genomes unveil polytomic origin of wild Asian Bos. Iscience, 24(11).

Skoglund, P., Ersmark, E., Palkopoulou, E. and Dalén, L., 2015. Ancient wolf genome reveals an early
divergence of domestic dog ancestors and admixture into high-latitude breeds. Current
Biology, 25(11), pp.1515-1519.

Steensels, J., Gallone, B., Voordeckers, K. and Verstrepen, K.J., 2019. Domestication of industrial
microbes. Current biology, 29(10), pp.R381-R393.

Sun, H., Tusso, S., Dent, C.I., Goel, M., Wijfjes, R.Y., Baus, L.C., Dong, X., Campoy, J.A., Kurdadze, A.,
Walkemeier, B., Singer, C., Huettel, B., Hutten, R.C.B., van Eck, H.J., Dehmer, K.J. &
Schneeberger, K., The phased pan-genome of tetraploid European potato. Nature (2025).
https://doi.org/10.1038/s41586-025-08843-0

Tonn, J., 2019. Domesticated Animals on Exhibit at the Museum of Comparative Zoology, 1900—
1928. Endeavour, 43(1-2), pp.32-36.

van Grouw, H. 2016. Silky pigeons. Aviculture Europe, 12 (4), 10 pp.

Vila, C., Maldonado, J.E. and Wayne, R.K., 1999. Phylogenetic relationships, evolution, and genetic
diversity of the domestic dog. Journal of Heredity, 90(1), pp.71-77.

Winkle, M., Crowe, T.K. and Hendrix, 1., 2012. Service dogs and people with physical disabilities
partnerships: A systematic review. Occupational therapy international, 19(1), pp.54-66.

11



You, Y., Ramachandra, S.G. and Jin, T., 2020. A CRISPR-based method for testing the essentiality of a
gene. Scientific Reports, 10(1), p.14779.

Zeder, M.A. and Hesse, B., 2000. The initial domestication of goats (Capra hircus) in the Zagros
mountains 10,000 years ago. Science, 287(5461), pp.2254-2257.

12



