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Developing	a	methodology	- immersion	&	
collaboration	

Keeping	open	and	critical	
Being	‘affected’	by	my	subjects	(Stengers)	
Being	alongside	(Latimer	2013)	bioscientists	
Becoming	a	critical	friend.

1st Study:	Following	Biomedicine	Back	to	Biology
2009-2013

Biology	&	Ageing:	Problematizing	the	biopolitics	of	the	
new	dynamics	of	ageing	

examining	who	its	allies	and	spokespersons	are,	
its	implicit	meanings,	
its	possibilities	for	reconstructing	what	ageing	means

2nd Study:	Following	Biology	Back	to	the	Lab	2009-2017

Findings:

lots	of	animals!	
human
wildtype/naturally	occurring	
animals	as	‘models’

machines	– including	computational	models	of	genomes,	
&	big	data
concern	&	care	(Latimer	&	Puig	de	la	Bellacasa	2014)

How	is	Biology	Modelling	and	Remodelling	ageing?
Science	and	Society	at	the	Limits	of	Life

Scientists	shifting	between:

Human-animal	relations

Human-animal-machine	relations



Animal	Models	– a	key	site	where	scientists	work	at	and	between	‘scales’:

Morgan and Morrison (1999) models as ‘mediators’, patching things and theory together

Evelyn Fox Keller (2000) ‘models of’ and ‘models for’ doing certain things in practice. 

Angela Creager (2002: 4-5) ‘model	systems’	- organisms not only exemplars of other things or species, but 
also as exemplars for conducting research

Jessica Bolker (2009) ‘surrogate models’ where one species stands for another species and 
‘exemplary models’ where one species stands for a more basic process that exists (is conserved) 
across a whole range of species.

Ankeny and Leonelli (2011) ‘model organisms’ - extensively studied species, with 
significant human communities and technical apparatuses surrounding them; ‘experimental 
organisms’ are used to study more specific phenomenon or processes from a particular 
discipline or perspective. 

Nicole Nelson (2012) ‘epistemic scaffold’ the case for using surrogate models and 
exemplary organisms built up over time by scientists. However, this scaffolding is 
precarious and constantly at risk of being dismantled if claims based on mice are over 
generalized to humans. 



Because computers zoom across magnifications, it is 
easy to conclude that both knowledge and things exist by 
nature in precision-nested scales. The technical term is 
“scalable,” the ability to expand without distorting the 
framework. But it takes hard work to make knowledge and 
things scalable, and this article shows that ignoring 
nonscalable effects is a bad idea. People stumbled on 
scalable projects through the same historical 
contingencies that such projects set out to deny. They 
cobbled together ways to make things and data self-
contained and static, and thus amenable to expansion…..
[Exploring]	scalability	projects	from	the	perspective	of	an	
emergent	“nonscalability	theory”	….pays	attention	to	the	
mounting	pile	of	ruins	that	scalability	leaves	behind.” (Anna 
Tsing 2012)

Animal	Models	- usually	been	thought	about	as	
‘epistemic	objects’:

The specific experimental practices observable in modern
research fields give rise to concepts that are bound up
closely with the objects of that research. As such they
constitute attractors that despite their imprecision – even
one suspects because of it – acquire to one degree or
another the power to guide people’s thinking and advance
the world of research. Occasionally entire disciplines are
built around one or a few of these imprecisely defined
epistemic objects.” (Rheinberger, 2010, p.154)

In	contrast	we	explore	non-human	and	human	animal	relations
as	non-scalable aspects	of	modelling	in	the	molecular	biology	
of	ageing,	in	which	life	and	flesh	are	already	enmeshed	with	
digital	technology	in	the	genomic	imaginary	(Haraway	2016)



Pilot	Study	in	one	Prestigious	independent	Life	Sciences	Institution	- The	Kaufman	Institute	- 2015-2017	
With	Carrie	Friese	(“Care	as	Science”)

How	is	the	Science	Being	Done?	

How	are	relations	– human-animal,	animal-machine,	human-animal-machine	- being	done?

How	are	relations	between	health,	well-being	&	ageing	being	enacted?

‘Following	the	Models’:	

Bringing	the	background	to	the	foreground

Making	‘scalability’s	ruins’	visible	by	unconcealing	the	
‘non’-scalable	(Tsing	2013)	aspects	of	scientific	work



[A]ll	animal	experimentation	develops	entanglements	between	
human	and	animal	capacities,	
with	potential	consequences	for	both	animal	and	human	well-
being	— which	can	never	be	ignored	by	science	
(Davies	2012:	633).	

In	animal	modelling	the	health	and	wellbeing	of	human	and	
non-human	animals	are	entangled	in	complex	ways

Findings	so	far:	



In	the	paper	we	show	how	the	Health	and	Well-Being	of	Humans	&	Non-humans	entangled	in	number	of	ways:	

1.	Conceptually	– animals’	lives	and	bodies	are	modulated	and	managed	so	that	the	molecular	processes	
implicated	in	human	health	and	its	relation	to	ageing	can	be	understood.	These	are	the	scalable aspects	of	sciences’	doings.

2.	Corporeal	&	Material		– bodies	of	humans	and	non-human	animals	need	to	be	protected	and	managed	to	avoid	‘Intercorporeal	
mixings’	(Haraway	2007)	– for	example,	the	mice	in	the	BSU	need	to	protected	from	contaminants	e.g.	through	humans	showering	
and	wearing	lab	coats,	while	the	humans	need	to	be	masked	to	protect	their	immune	systems	from	the	animals.

3.	‘Scalability’s	Ruins’	– a)	Demanding	relations:	in	the	‘doing	of	science’,	scientists	work on	their	animals,	their	model	
systems	and	their	experiments	all	the	while	the	animals,	the	model	systems	and	the	experiments	also	work	the	scientists.	
b)	Sickness	&	Stress:	animals	and	scientists	can	get	stressed	&	sick	– e.g.	‘Being	Married	to	the	model’,	cancer	in	aged	mice.

4.	Enriching	the	Environment:	The	conditions	of	doing	science	creates	‘bad’	stress	for	human	and	non-human	animals	–
some	of	which	is	mediated	through	processes	of	‘institutionalised	enrichment’,	including	manipulating	the	‘environment’	and	
creating	conditions	of	possibility	for	community,	and	healthy	lifestyles	- for	human	and	non-human	animals!		

5.	Technologies	of	Self-Care:	But	the	stress	of	doing	science	comes	from	being	‘married	to	the	model’	- for	humans	this	can	be	
modulated	through	disciplinary	regimes	- technologies	of	’self-care’	such	as	mindfulness	and	tiny	pause

6.	Care:	Animals’	stress	cannot	of	course	cannot	be	mediated	in	these	ways!	Instead	care	for	lab	animals	goes	beyond	the	
modulation	of	their	molecular	biology	ready	for	the	experiment	– Carrie’s	observations	in	the	Mouse	House	or	Biological	Services	
Unit	show	that	the	mice	and	the	humans	who	care	for	them	interact	in	much	more	complicated	ways	than	can	be	captured	by	
health	and	safety	or	even	enrichment	and	are	best	thought	of	in	terms	of	tiny	acts	and	processes	of	care.		



Avoiding	intercorporeal	mixings

Entanglement	2.	Corporeal	&	Material	– bodies	of	humans	and	non-human	animals	
need	to	be	protected	and	managed	to	avoid	‘Intercorporeal	mixings’	(Haraway	
2007)	– for	example,	the	mice	in	the	BSU	need	to	protected	from	contaminants	
e.g.	through	humans	showering	and	wearing	lab	coats,	while	the	humans	need	to	
be	masked	to	protect	their	immune	systems	from	the	animals.



“Lily	puts	the	agar	plates	she	has	prepared	(with	the	differently	aged	and	genetically	modified	
worms)	in	the	hot	water	bath	to	induce	the	heatshock.		She	puts	her	special	timer	on	(she	uses	
this	also	to	count	with)	it	counts	in	fractions	of	seconds	– the	plates	have	to	be	immersed	for	
exactly	30	minutes.		She	then	has	to	prepare	some	things	for	when	the	heatshock	is	finished.		She	
takes	some	tiny	test	tubes	and	labels	these	in	tiny	writing	(according	to	each	gene	to	be	tested)		
and	puts	them	ready	in	a	rack	next	to	the	microscope,	then	she	prepares	a	liquid	nitrogen	bath	
which	she	also	places	on	her	bench	near	her	microscope	and	the	rack	of	tiny	test-tubes.			Then	we	
go	to	lunch	– Lily	takes	the	timer	with	us.		We	have	exactly	17	mins	to	collect	our	lunch	and	then	
go	back	to	rescue	the	worms	from	the	heatshock	bath	– Lily	says	the	timing	has	to	be	exact	or	
else	the	worms	will	die.		We	collect	soup	and	sandwiches	in	the	campus	café	a	few	minutes	from	
the	lab.		Lily	adds	seeds	and	things	to	her	soup,	and	she	picks	a	healthy	looking	sandwich.		We	sit	
outside	at	a	table.	Lily	puts	the	timer	next	to	her	food	so	she	can	see	the	time.		I	am	excruciatingly	
aware	of	the	timer	while	I	eat.		Lily	only	eats	her	soup,	then	gets	up	saying	we	need	to	get	back	to	
the	worms.		She	takes	her	sandwiches	back	to	the	lab	with	her	and	we	go	over	and	take	the	
worms	out	of	the	heatbath.”

(Latimer,	Fieldnotes,	Kaufman	Institute,	2016-17)

Entanglement	3.	‘Scalability’s	Ruins’:	
a)	Demanding	Relations:	in	the	‘doing	of	science’,	while	scientists	work on	their	animals,	their	model	systems	and	
their	experiments	,	the	animals,	the	model	systems	and	the	experiments	also	work	the	scientists.	



Just	a	Few	of	Lily’s	Extensions

A	heatshock	bathA	timer

Nematode	worms	and	agar	plates

A	Healthy	Sandwich

Micropipette,	tiny	test-tubes,	
lysing	and	other	solutions



Jake:	If	I’d	been	told	what	it	takes	to	do	science.		Not	to	be	a	scientist,	but	to	do	the	science…	Like	the	time	and	the	frustration,	
and	the	…	especially	working	with	biology.		I	think	I	would	have	considered	it	a	lot	more	heavily.		I	may	have	made	the	same	
decision,	but…	I	don’t	think	I	ever…		That	was	never	really	impressed	upon	me	as	a	student,	was	the	doing	of	the	science.		
Because	in	school	all	you	do	is	learn,	it’s	bookwork,	and	it’s	what	I	loved!		[Laughs].
[JL]: Yeah,	so	you	mean	the	kind	of,	the	real	practical…
Jake:	Yeah.
[JL]: Working	the	materials,	working	between	all	these	different	kinds	of…		I	mean	it	is	extraordinary,	you	know,	in	a	day,	following	
one	of	you.
Jake:	Mmm.
[JL]:		How	you’re	working	with	so	many	different	techniques.	Different	machines,	different	procedures.
Jake:		Yeah,	well	not	just	that,	I	think	the	life	of	a	scientist,	and	like	probably,	even	just	the	fact	you	will	be	married	to	your	model.
[JL]: Yeah,	married	to	your	model!		
Jake:		It’s	not	something	you	understand	until	you	do	it.	But	it	dictates	your	whole	life.	I	don’t	like	that.
[JL]: This	is	the	Scientific	Life?
Jake: Yes.	For	people	to	understand,	like	it’s,	this	is,	it’s	kind	of,	doing	science	is	really,	sometimes	really	tough	and	frustrating,	
and	not	nice.....just,	you	know,	the	sort	of,	it’s	the,	that	you’ll	have	to…		[Pause.]	Like	when	you’re	studying	hard,	like	you	will	
study	over	the	weekend,	but	it’s	by	choice.		But	when	you	work	with	models	or	you’re	doing	experiments	that	means	you	have	
to	come	in	at	the	weekend,	and	almost	every	weekend,	and	that	sort	of	just	means	like	it’s	no	longer,	you	know,	you’re	not	in	
control	of	your	lifestyle	anymore,	of	your	life,	like.		And	if	you	don’t	do	the	experiments,	or	you	delay	them,	then	they	don’t	get	
done….And	so	I’m	sure	that	again	everyone	has	their	own	experience,	but	the	time,	the	time	thing,	where	there’s	never	enough	
time,	and	I	don’t	know	if	this	comes	from	the	funding	or	just	being	a	student,	but	yeah,	there’s	always	an	expectation	of,	that	
you’ll	work	more	and	produce	more.		That’s	sometimes	quite	hard	to	manage.

Entanglement	3.	‘Scalability’s	Ruins’	b)	Sickness	&	Stress:	animals	and	scientists	can	get	stressed	&	sick	– “Being	Married	to	the	
model”



Entanglement	3.	‘Scalability’s	Ruins’	b)	Sickness	&	Stress:	cancer	in	aged	mice	who	are	not	an	animal	model	of	ovarian	
or	liver	ca.

The	mice	are	still	vaccinated	and	killed	for	their	lymph	nodes,	and	their	genes



enrichment

Healthy	Treats	and	Interests community

Supporting	a	useful	aka	productive	life	(death)

Entanglement	4.	Enriching	the	Environment:	The	conditions	of	doing	science	
creates	‘bad’	stress	for	human	and	non-human	animals	– some	of	which	is	
mediated	through	processes	of	‘institutionalised	enrichment’,	including	
manipulating	the	‘environment’	and	creating	conditions	of	possibility	for	
community,	healthy	lifestyles	- for	human	and	non-human	animals!		



Yeast	cell	incubator

Yeast	cell	flasks

Lab	notebook

Yeast	Room	Hood

Helena’s	Many	Extensions

5.	Technologies	of	Self-Care	For	humans	the	stress	of	doing	
science	can	be	modulated	through	technologies	of	’self-care’	
such	as	yoga,	mindfulness	and	tiny	pause



Entanglement	6	Care:	Care	for	lab	animals	goes	beyond	the	modulation	of	their	molecular	biology	– the	mice	and	the	
humans	who	care	for	them	interact	in	much	more	complicated	ways	than	can	be	captured	by	health	and	safety	or	even	
enrichment	and	are	best	thought	of	in	terms	of	tiny	acts	and	processes	of	care.		

“The work involved in caring for the animals in the colony is 
ritualistic, patterned, routinized, structured. The animal 
technician who Carrie is following that day is cleaning cages. 
She has been doing this type of work for over 40 years. She 
takes a metal cart and puts four cages on the bottom shelf and 
four cages on the top shelf. She pushes the cart to the hood. She 
disinfects her gloved hands, takes a cage and places it within a 
rectangular metal device for opening the cage. She takes off the 
cover, observes the mice, and quietly talks to them. She then 
apologizes to Carrie – ‘I’m sorry, I talk to my mice. I know they 
can’t understand me, but I can’t stop. I think it calms them also 
as it is stressful for them to be disrupted like this.’ She then 
walks to get a clean cage with pre-prepared sawdust and 
bedding. She disinfects her hands. One by one she moves the 
mice to the clean cage inspecting their bellies along the way, 
bringing some old bedding and older wood chips into the clean 
cage as well as a red tunnel if there is one.”



What	is	being	enacted	by	these	human	and	non-human	animal	relations	in	the	context	of	doing	science	with	animal	models?	

Similarities:	
Mice,	Humans	&	Worms	share	some conserved	biology	at	the	molecular	level
Worms,	Mice	&	Humans	get	diseases	when	they	age
The	doings	of	science	creates	demanding	relations	for	humans	and	non-humans	– but	the	level	of	sacrifice is	different
Humans,	Mice	&	Worms	can	be	‘stressed’	– but	differently
Mice	and	humans	are	imagined	as	subjects:

Humans	and	mice	can	suffer	– worms	are	presumed	to	not	suffer	in	the	same	way	e.g.	they	can	be	lysed	when	living
Humans	and	mice	need	community	
Humans	and	mice	need	treats	and	play
Mice	and	humans	need	to	be	productive
Manipulating	(enriching)	the	environment	can	help	relieve	Humans’	&	Mouse	stress

Distinctions:
Mice	need	‘care’-a	voice,	a	watchful	eye,	touch	– but	too	much	care	can	be	stressful

Humans	need	to	be	in	control	of	their	lives
Humans	can	be	trained	to	self-care

Self-care	helps	humans	to	take	control,	be	organized	and	productive
Humans	however	positioned	need	to	be	restored	

as	ego,	as	sovereign	subjects
Worms	are	rarely	imagined	as	subjects,	only	as	objects



Care

“Concern and care can mean similar things – both come 

from the Latin ‘cura’. But they also express different 

things. So care does not replace concern... One can make 

oneself concerned, but to ‘care' more strongly directs us to 

a notion of material doing.” (Puig de la Bellacasa, 2011: 

89-90) 



“Near DNA, far behaviour = seasquirts (thick as pig shit)
Near DNA, near behaviour = rats/mice
Far DNA, near behaviour = cuttlefish and octopus
(intelligent predators)
So ethics goes with behaviour - pain sensing, higher
nervous system (lost in sea squirts, they just have
autonomic ganglia like an invertebrate), we empathise with
them, so don't want to inflict pain on them.
Cuttlefish and octopus are honorary rats in this case,
because they behave like us. (Life scientist, email
correspondence, 2011).” (Latimer 2013)

“The	reasons	for	animals	being	folded	into	humanist	ethics	are	
complex.		It	is	not	so	much	to	do	with	connectedness	but	with	
similitude:	where	another	species	has	attributes	with	humans	
that	human’s	value,	such	as	intelligence,	sentience,	affection,	
sensibility,	sociality,	aesthetics,	and	even	what	others	have	
called	charisma,	humans	may	include	them	in	the	fold	of	
humanity.”	(Latimer	2013)	

When	the	scientists	have	to	care	for	the	worms/the	yeast
What	are	they	caring	for?	What	the	worms	and	the	yeast	
are	being	made	to	stand	for?	’Productivity’	- the	experiment,	
their	career,	the	lab,	the	publication?

Science	as	Material	Doings

When	the	technicians	are	caring	for	the	mice,	are	
they	caring	for	their	own	subjectivity	
or	that	of	the	mouse?

Care	&	Science’s	‘Material	Doings’



Next:
Does	Animal	Modelling	+	Computational	Modelling	(and	the	creation	of	big	data)	help	make	animal	modelling	more	
scalable?	What	are	the	unscalable	aspects	&	who/what	are	its	ruins?

Focusing	on	‘care’	– makes	the	non-scalable	aspects	of	modelling	and	‘scalability’s’	ruins’	visible


