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“[N]either	gamete	can	be	
regarded	as	superior	to	the	
other…	the	living	spark	is	not	the	
exclusive	property	of	either.		The	
nucleus	of	the	egg	is	a	center	of	
vital	ac<vity	exactly	symmetrical	
to	the	nucleus	of	the	sperm…As	a	
ma?er	of	fact,	the	embryo	carries	
on	the	germ	plasm	of	the	father	
as	well	as	that	of	the	mother	and	
transmits	them	together	to	its	
descendants	under	now	male,	
now	female	form.		It	is,	so	to	
speak,	an	androgynous	germ	
plasm,	which	outlives	the	male	or	
female	individuals	that	are	its	
incarna<ons…”		

.jpg	

Simone	de	Beauvoir,	The	Second	Sex	



“The	physiological	values	of	
sperm	and	egg-cell	are	
equal;	they	are	as	1:1.		We	
can	hardly	ascribe	to	the	
body	of	the	ovum	a	higher	
import	than	that	of	being	
the	common	nutri<ve	basis	
for	the	two	conjuga<ng	
nuclei.		…The	germ-plasma	
in	the	male	and	female	
reproduc<ve	cells	is	
iden&cal”		

Portrait	of	August	Weismann,	Anonymous	
(n.d).	(Museum	für	Naturkunde,	Berlin:	
Collec<on	of	Portraits)	



Germ	plasm	
theory	of	

heredity,	1880s	





“Amphimixis”	



The	seed	and	the	soil	



	
	“The	female	always	provides	the	material,	the	
male	provides	that	which	fashions	the	material	
into	shape;	this	in	our	view,	is	the	specific	
characteris<c	of	each	of	the	sexes:	that	is	what	
it	means	to	be	male	or	female”	
	

-Aristotle,	Genera8on	of	Animals		



Dis<nct	roles	of	the	male	and	female	
gamete	in	the	19th	century	

“the	male	element	is	the	
origina<ng	and	the	female	
the	perpetua<ng	factors;	
the	ovum	is	conserva&ve;	
the	male	cell	progressive.		
Heredity	or	adherence	to	
type	is	brought	about	by	
the	ovum;	varia<on	and	
adapta<on	through	the	
male	element”	
Brooks,	William	Keith.	The	law	of	heredity:	A	study	of	the	
cause	of	varia<on,	and	the	origin	of	living	organisms.	
Bal<more:	J.	Murphy,	1883.	

William	Keith	Brooks	



Dis<nct	roles	of	the	male	and	female	
gamete	in	the	19th	century	

male	and	female	“parts	in	the	intellectual,	moral,	and	social	evolu<on	
of	the	race	are,	like	their	parts	in	the	reproduc&ve	process,	
complemental”		
	
“being	the	variable	organism,	the	origina<ng	element	in	the	process	of	
evolu<on,	the	male	mind	must	have	the	power	of	extending	
experience	over	new	fields”	
	
"The	origina&ng	or	progressive	power	of	the	male	mind	is	shown	in	
its	highest	forms	by	the	ability	to	pursue	original	trains	of	abstract	
thought,	to	reach	the	great	generaliza<ons	of	science,	and	to	give	rise	
to	the	new	crea<ons	of	poetry	and	art”			
	
	

-Brooks,	William	Keith.	The	law	of	heredity:	A	study	of	the	cause	of	varia<on,	and	
the	origin	of	living	organisms.	Bal<more:	J.	Murphy,	1883.	

	



Maternal	Impressions	

	a	mother’s	thoughts,	emo<ons,	milieu,	and	
behaviors	“impress”	upon	the	growing	

fetus,	influencing	its	future	physiognomy,	
character,	and	life	prospects	–	and	possibly	

those	of	future	genera<ons	



From	Ambroise	Paré’,		
On	monsters	and	marvels,1573	



Malebranche's	trea<se,	
concerning	the	search	
acer	truth.	
Book	the	second,	
Concerning	the	
imagina8on.	1700	





Weismann	on	maternal	impressions	

“there	is	a	very	close	connexion	between	the	
theory	of	the	efficacy	of	maternal	impressions	and	
that	of	the	transmission	of	acquired	characters,	and	
some<mes	they	are	even	confounded	together”	
	
"The	tales	of	the	efficacy	of	'maternal	impressions'	
and	of	the	transmission	of	mu<la<ons	are	closely	
connected,	and	break	down	before	the	present	
state	of	biological	science”		



Weismannian	philosophy	of	science	

•  "No	one	can	be	prevented	from	believing	such	
things,	but	they	have	no	right	to	be	looked	upon	
as	scien&fic	facts	or	even	as	scien&fic	
ques&ons."		

•  "the	transmission	of	mu<la<on	may	be	dismissed	
into	the	domain	of	fable"		

•  “Such	a	view	does	not	admit	of	direct	refuta&on;	
we	can	only	show	that	it	has	its	origin	in	the	old	
mys2c	concep2on	of	life,	and	that	it	is	
superfluous”		



Weismannian	philosophy	of	science	

	
“we	must	use	the	greatest	cau&on	in	dealing	
with	unknown	force;	and	clear	and	indubitable	
facts	must	be	brought	forward	to	prove	that	the	
supposed	phenomena	have	a	real	existence,	
and	that	their	acceptance	is	unavoidable.”		



Weismannian	philosophy	of	science	

•  There	mere	accumula<on	of	“remarkable	
facts”	does	not	make	a	valid	scien<fic	claim	

•  “it	is	necessary	to	establish	facts	which,	when	
grouped	together	in	the	light	of	a	theory,	will	
enable	us	to	acquire	a	certain	degree	of	
insight	into	some	natural	phenomenon”	



Ideal	theory	vs.	Real	theory	
Plausibility	vs.	Probability	

"The	ideal	theory	seeks	to	explain	phenomena	
by	any	arbitrarily	chosen	principle,	quite	apart	
from	the	ques<on	whether	the	principle	has	any	
actual	existence	or	not.		The	ideal	theory	only	
seeks	to	show	that	there	are	hypotheses	on	
which	the	phenomena	in	ques<on	are	
explicable.		Real	theories	however	are	not	
content	with	plausible	hypotheses,	but	
endeavor	to	include	only	those	which	possess	
some	degree	of	probability"		



“In	any	group	of	one	hundred	persons	chosen	at	
random,	probably	seventy-five	will	believe	in	
specific	prenatal	influence.”	
	

-Michael	Guyer,	Being	Well	Born,	1916	



JAMA,	1888	

"Whether	maternal	impressions	do	
or	do	not	influence	foetal	
development,	is	a	ques<on	s<ll	
before	the	profession.	Though	we	
may	not	offer	an	explana&on	of		
maternal	impressions,	yet	that	is	
no	argument	against	the	existence	
of	such	influences.”		



“There	are	more	things	in	heaven	
and	earth	than	are	dreamt	of	in	
your	philosophy.”	

The	Lancet,	1900	



JAMA,	1903	

A	mother’s	“make-up	is	intricate.		
She	is	a	problem,	to	be	solved	by	
no	simple	rule	of	mathema&cs.		
On	her	environment	hangs	the	
future	welfare	of	posterity.		Her	
mental	impressions	may	
wonderfully	impress	the	embryo,	
may	mark	it,	ay,	may	destroy	its	
harmony,	its	usefulness,	its	life.”			



Ongoing	medical	debate	
•  “Dr.	J.B.	Learned,	Northampton,	Mass.,…

believes	that	it	…is	possible	for	a	mother	
with	certain	mental	condi<ons,	suddenly	
acquired,	to	leave	the	impress	on	the	fetus...		
It	is,	however,	absolutely	beyond	human	
reach	to	fathom	all	these	mysterious	
phenomena	of	birth.”	

•  “Dr.	BB	Simms,	Talladega,	Ala,	thought	that	a	
child	might	take	on	some	acquired	habit	or	
disposi&on	of	the	parent.		…The	nervous	
state	of	a	mother	while	carrying	a	fetus	may	
be	described	as	an	acquired	state.		In	certain	
cases	he	did	not	see	why	morbid	
impressions	should	not	be	transmiRed	to	
the	fetus.”	

•  “Dr.	LF	Bishop,	New	York	City,	said	that	…he	
felt	very	sure	that	children	do	inherit	from	a	
mother	a	nervous	impress	from	nervous	
condi&ons	exis&ng	during	pregnancy.		He	
has	charge	of	the	children’s	department	for	
nervous	disease	in	a	large	clinic	and	sees	
many	hundreds	of	defec<ve	children.		The	
histories	obtained	from	their	mothers	ocen	
show	that	while	they	are	carrying	these	
defec<ve	children	they	undergo	some	
par<cular	form	of	hardship,	the	husband	
being	imprisoned,	or	drunken	and	abusive,	
or	something	of	the	kind.		From	a	great	
many	such	cases	his	impression	is	that	the	
nervous	condi&on	of	the	mother	during	
pregnancy	has	an	influence	on	the	nervous	
and	mental	makeup	of	the	child.”	

JAMA	minutes	of	discussion	of	“Supers<<on	in	Teratology,”	1907	



Vernacular	concep<ons	of	heredity	

Charles	Bayer,	author	of	
Maternal	Impressions:	
A	Study	in	Child	Life	
(1897)	
	

Though	some	may	deny	the	existence	of	
maternal	impressions	based	on	“abstract	
reasoning,”	“dogma&c	asser&on,”	and	
“scholas&c	verbiage,”		“there	is	not	an	
observing	mother	in	the	land	but	knows	that	
these	statements	are	in	the	main	correct.”	
	
“Heredity	is	an	overworked	jade,	too	ocen	
driven	in	double	harness	with	a	hobby”	–	used	
to	“cover	up	ignorance”	and	in	denial	of	the	
“indenta<ons	and	undula<ons	made	by	the	
stream	of	<me,	passing	through	the	brain.”			



Melendy,	Mary	Ries.		Vivilore:	
The	Pathway	to	Mental	and	
Physical	Perfec8on.		Chicago:	
W.R.	Vansant,	1904.		

“Dawning	light	is	seen	in	the	new	
revela<ons	of	medical	science,	in	
the	discovery	of	hitherto	
unknown	laws	of	pre-natal	
culture	and	of	mental	control;	so	
that	the	pathway	to	physical	
perfec&on	is	opened	wide	before	
humanity	of	to-day.	It	is	woman	
who	must	walk	therein,	and	it	is	
woman's	giY	to	the	world	that	
makes	the	onward	and	upward	
steps	possible”		



Eames,	Blanche.	The	Principles	of	Eugenics.	
New	York:	Moffat,	yard	and	Company,	1914.	

“If,	as	Dr.	David	Starr	Jordan	
says,	‘Science	is	human	
experience	tested	and	set	in	
order,’	then	a	woman	who	is	a	
mother	and	is	able	to	classify	
and	analyze	her	experiences,	is	
a	true	scien&st;	for	it	is	facts,	
not	theories,	with	which	science	
deals;	and	a	mother	knows	the	
facts	of	maternity	as	a	man,	
even	though	he	be	a	scien&st,	
can	not	know	them.	It	is	for	man	
to	stand	and	wait,	while	woman	
has	the	experience.”	





“The	law	of	prenatal	culture	affords	an	illimitable	
means	of	improving	the	race.	By	it,	the	otherwise	
inevitable	result	arising	from	the	opera&on	of	the	
fixed	laws	of	heredity-	whereby	like	creates	like-	
may	be	greatly	modified.	By	its	intelligent	
applica<on,	all	unfavorable	condi<ons	arising	from	
the	incompa<bility	of	parents,	their	physical	or	
mental	weaknesses	may	be	immeasurably	
improved.”		

-Newton	Riddell	





Heredity,	1890-1920	

Germ	Plasm	
Chromosomes	
Mendelism	



The	rise	of	the	germ	plasm	
“We	should	look	upon	the	
germ	as	a	living	thing…The	
person	develops	and	dies	in	
each	genera<on;	the	germ-
plasm	in	the	con<nuous	
stream	of	living	substance	
which	connects	all	
genera<ons.		The	person	
nourishes	and	protects	the	
germ,	and	in	this	sense	the	
person	is	merely	the	carrier	of	
the	germ-plasm,	the	mortal	
trustee	of	an	immortal	
substance”		

-Edwin	Grant	Conklin.	Heredity	and	
Environment	in	the	Development	of	Man.	
Princeton:	Princeton	University	Press,	1915	



The	Journal	of	Heredity,	1914	

“What	can	parents	do	to	
determine	before	birth	the	
character	of	the	child?	Nothing,	
so	far	as	we	know,	except	so	to	
live	that	the	germ	cells	are	not	
enfeebled,	and	the	foetus	
checked	in	its	period	of	quiet	
nutri<on”		



Journal	of	Surgery,	Gynecology,	and	Obstetrics,	1906	

Maternal	impressions	“a	relic	of	
the	Dark	Ages	and	the	offspring	
of	supers&&on”		
	
“it	is	a	wise	provision	of	nature	
that	the	development	of	the	
human	fetus	has	not	been	leY	
to	the	influence	of	maternal	
whims	and	caprices”		



JAMA,	1907	

No	physiological	rela<onship	
between	mother	and	fetus:	

“Indeed,	the	se]ng	hen,	
pa<ently	hatching	her	chicks,		is	
physiologically	no	more	
separated	from	her	chicks	than		
is	the	mother	from	her	unborn	
child.”	



Sex	equality	in	heredity	



The	germ	plasm	theory	and	the	
biology	of	sex	differences	

	
“Science	by	itself	cannot	give	meaning,	but	it	is	a	
resource	that	can	be	drawn	upon…Our	no<ons	of	gender	
are	so	deeply	involved	with	no<ons	of	procrea<on	and	
biology…that	changes	in	ideas	about	biology	and	
procrea&on	are	bound	to	affect	no&ons	of	gender.		This	
is,	of	course,	what	has	been	happening.		Some	women,	at	
least,	have	been	learning	that	they	are	not	merely	vessels	
for	the	male	seed,	not	merely	nurturers	and	supporters	
of	life,	but	co-creators	and	(perhaps	more	than)	equal	
partners	in	this	endeavor”		
	

-Carol	Delaney	



Gender	and	reproduc&ve	risk	aYer	
the	germ	theory	of	heredity	



A	new	reproduc&ve	biopoli&cs:	
Protect	the	germ	plasm	

	
	
“As	parts	of	our	bodies	
the	ova	and	spermatozoa	
can	not	take	care	of	their	
own	hygiene”		

Forel,	August.	The	Hygiene	of	Nerves	and		
Mind	in	Health	and	Disease.	New	York	and		
London:	Putnam’s	Sons,	1907.	

August	Forel	



A	new	reproduc<ve	
biopoli<cs	

1.  Focused	largely	on	
protec<ng	the	‘germ	
plasm’	

2.  Equality	of	male	and	
female	reproduc<ve	risk	

3.  Minimiza<on	of	the	
significance	of	maternal-
fetal	effects	rela<ve	to	
the	germ	plasm	

““As	to	the	produc<on	of	beneficial	prenatal	
effects,	while	parents	can	do	nothing	toward	
modifying	favorably	such	quali<es	as	are	
predetermined	in	their	germ-plasm,	nevertheless	
they	must	come	to	realize	that	bad	environment	
can	wreck	good	germ-plasm.	“	-	Michael	F	Guyer.	
Being	well-born;	an	introduc8on	to	eugenics,	
Childhood	and	youth	series,	ed	by	M	V	O'Shea.	
Indianapolis:	The	Bobbs-Merrill	company,	1916.	



“An	excellent	eugenic	mo?o	for	a	girl…	is	‘the	
lips	that	touch	liquor	shall	never	touch	mine’”	
–	Caleb	Saleeby,	1913	

1.  Men’s	germ	plasm	is	
more	exposed	to	
environmental	influence	

2.  Men	engage	in	riskier	
behavior	

3.  Many	risks	to	the	female	
germ	plasm	and	
intrauterine	health	are	
best	addressed	by	
modifying	men’s	
behavior	

	

Advice	for	men	



Advice	for	women	
1.  Avoid	a	tainted	male	mate	
2.  Reject	‘old	wives’	tales’	about	

prenatal	risks:	the	fate	of	
offspring	is	largely	set	by	the	
germ	plasm	and	the	placental	
barrier	is	strong	

3.  Follow	mild	and	commonsense	
general	guidelines	for	good	
health	during	pregnancy	

4.  Major	role	for	maternal	
influences	is	in	the	postnatal	
period,	through	infant	feeding	
and	hygiene	

“there	is	no	connec<on	between	the	
mother	and	the	child	in	the	uterus”	-	1913	
U.S.	Children’s	Bureau	manual,	Prenatal	
Care	



The	Guardian	
Sept.	9,	2011	



The	Fetal	Matrix,	by	Peter	Gluckman	and	
Mark	Hanson		(2004)	

4/25/16	 44	
New	Journal,	2009	

Developmental	Origins	of	Health	and	Disease	



Maternal	effects	

“the	influence	of	the	
maternally	provided	
environment	on	the	
phenotype	of	her	
offspring”		

Wolf,	Jason	B.,	and	Michael	J.	Wade.	"What	
are	maternal	effects	(and	what	are	they	not)?"	
Philosophical	Transac8ons	of	the	Royal	Society	
B:	Biological	Sciences	364,	no.	1520	(2009):	
1107-1115.	



Gene-centrism	&	maternal	effects	

Keller,	Evelyn	Fox.	The	century	of	the	gene.	
Cambridge,	Mass.:	Harvard	University	Press,	
2000.	

Sapp,	Jan.	Beyond	the	gene:	
cytoplasmic	inheritance	and	the	
struggle	for	authority	in	gene8cs.	
New	York:	Oxford	University	Press,	
1987.	



Maternal	influences	in	heredity	
•  “Miscellaneous	and	

unconformable	
phenomena”	

•  “a	curious	and	at	present	
quite	unintelligible	
phenomenon”		

•  “a	peculiarity…of	a	more	
recondite	nature”		

•  “how	this	influence	is	
exerted	we	cannot	
suggest”	for	it	“operates	
in	an	extraordinary	
capricious…manner”		

1909	



Maternal	effects,	1900-Present	

Epistemology	&	
Methodology	in	
the	Biomedical	

Sciences	

Theore<cal	
Paradigms	in	
Gene<cs	

Biopoli<cal	
Regimes	



The	shetland	and	the	shire	



Reciprocal	cross	

Walton,	Arthur,	and	John	Hammond.	"The	Maternal	Effects	on	Growth	and	Conforma<on	in	
Shire	Horse-Shetland	Pony	Crosses."	Proceedings	of	the	Royal	Society	of	London.Series	B	-	
Biological	Sciences	125,	no.	840	(1938):	311-335.	



Key	findings:	

– “the	weights	of	the	cross-bred	foals	our	of	the	
Shetland	dams	are	not	significantly	different	from	
the	weights	of	pure	Shetland	foals”		

– “in	each	reciprocal	cross	there	has	been	very	
complete	regula<on	of	the	size	of	the	foal,	the	
foals	in	the	small	mothers	being	limited	in	size	to	
that	of	Shetland	offspring	and	those	in	the	large	
mother	growing	unchecked,	although	perhaps	not	
quite	reaching	the	full	size	of	a	Shire	foal”	



Walton,	Arthur,	and	John	
Hammond.	"The	Maternal	
Effects	on	Growth	and	
Conforma<on	in	Shire	Horse-
Shetland	Pony	Crosses."	
Proceedings	of	the	Royal	Society	
of	London.Series	B	-	Biological	
Sciences	125,	no.	840	(1938):	
311-335.	



Maternal	effects	

	
	
“Maternal	regula&on	has	masked	the	gene&cal	
differences”		

Walton,	Arthur,	and	John	Hammond.	"The	Maternal	Effects	on	Growth	and	Conforma<on	in	
Shire	Horse-Shetland	Pony	Crosses."	Proceedings	of	the	Royal	Society	of	London.Series	B	-	
Biological	Sciences	125,	no.	840	(1938):	311-335.	



Intergenera<onality	

	
	
“If	permanent	differences	in	[body	size	in]	adult	
life	were	established,	would	these	differences	
be	transmi?ed	to	subsequent	genera<ons?”		

Walton,	Arthur,	and	John	Hammond.	"The	Maternal	Effects	on	Growth	and	Conforma<on	in	
Shire	Horse-Shetland	Pony	Crosses."	Proceedings	of	the	Royal	Society	of	London.Series	B	-	
Biological	Sciences	125,	no.	840	(1938):	311-335.	



Socio-epistemic	arenas	
“The	experiments	relate	to	several	problems	of	
scien<fic	interest,	such	as	the	rela<ve	importance	
of	heredity	and	environment,	the	effect	of	maternal	
nutri<on	on	the	growth	and	development	of	the	
offspring	and	the	inheritance	of	‘acquired	
characters’.		From	an	agricultural	standpoint	the	
experiments	bear	on	the	prac<cal	problems	of	
making	crosses	between	breeds	of	different	size,	on	
grading	up	stock	for	size,	and	on	the	influence	of	
early	nutri<on	on	subsequent	growth	and	
propor<ons.”	

Walton,	Arthur,	and	John	Hammond.	"The	Maternal	Effects	on	Growth	and	Conforma<on	in	
Shire	Horse-Shetland	Pony	Crosses."	Proceedings	of	the	Royal	Society	of	London.Series	B	-	
Biological	Sciences	125,	no.	840	(1938):	311-335.	



A	brief	history	of	maternal	effects	
•  By	1920,	observa<ons	in	

wheat,	soy,	and	snails	
•  Term	“maternal	effects”	

first	used	in	1935	by	
Dobzhansky	

•  Intrauterine	maternal	
effects	demonstrated	in	
rabbits,	guinea	pigs,	and	
mice	by	1950s	

•  Quan<ta<ve	gene<cs	in	
agricultural	breeding	
refines	concept	in	1960s	
&	1970s	

Boyco?,	A.	E.,	C.	Diver,	S.	L.	Garstang,	et	al.	
"The	Inheritance	of	Sinistrality	in	Limnaea	
peregra	(Mollusca,	Pulmonata)."		(1930).	



Quan<ta<ve	gene<cs:	
Modeling	maternal	effects	in	heredity	

Willham,	R.	L.	"The	Covariance	between	Rela<ves	for	Characters	Composed	of	
Components	Contributed	by	Related	Individuals."	Biometrics	19,	no.	1	(1963):	18-27	

“In	even	the	simplest	
selec<on	experiment	the	
number	of	forces	which	can	
be	opera&ng	is	not	small	and	
the	mind	boggles	at	the	
thought	of	the	ways	in	which	
these	forces	may	act.”		
	
-Oscar	Kempthorne	



Maternal	effects	&		
body	composi<on	in	pigs	

Regional	Swine	Breeding	Laboratory,	AHRD,	
ARS	U.	S.	Department	of	Agriculture,	Ames,	
Iowa	



Modeling	direct	and	indirect	maternal	gene<c	
and	environmental	effects	on	body	size		

Dickerson	1947	



Intergenera<onal	antagonism	

•  “This	suggests	that	the	genes	which	cause	pigs	of	
a	line	to	gain	more	economically	(and	perhaps	to	
a	lesser	degree	those	causing	more	rapid	gain)	
also	cause	the	sows	of	that	line	to	be	poorer	
mothers,	thus	cancelling	much	of	the	line	
varia<on	in	performance	of	the	pigs.”	

•  “inherently	greater	fat	deposi<on	is	associated	
with	poorer	suckling	ability,	as	well	as	with	
poorer	inherited	fer<lity	and	prenatal	nutri<on	
and	mortality”		



Intergenera<onal	iner<a	

“The	net	result	of	this	‘see-saw’	process	is	
exceedingly	slow	progress	over	long	periods	of	
&me	with	wide	fluctua<ons	between	the	two	
extreme	types	of	swine.”		
	



Oscar	Kempthorne	&	the	Iowa	Agricultural	Sta<on	
school	of	biometrics	

Kempthorne,	Oscar.	"The	Correla<ons	between	Rela<ves	in	Random	Ma<ng	
Popula<ons."	Cold	Spring	Harbor	symposia	on	quan8ta8ve	biology	20	(1955):	60-78.	

•  Maternal	effects	is	one	of	the	outstanding	
“important	problems	to	be	solved”	in	
biometrics	

•  “The	whole	situa&on	requires	the	
knowledge	of	seven	parameters,	the	
environmental	variance,	the	addi<ve	and	
dominance	variances	of	the	maternal	
effects	and	of	the	direct	effects,	the	
covariance	of	the	addi<ve	effects	and	the	
covariance	of	the	dominance	devia<ons.	It	
is	not	within	our	present	scope	to	cover	this	
ma?er	exhaus<vely.”		

Oscar	Kempthorne	



Willham,	R.	L.	"The	Role	of	Maternal	Effects	in	Animal	Breeding:	III.	Biometrical	Aspects	of	
Maternal	Effects	in	Animals."	Journal	of	Animal	Science	35,	no.	6	(1972):	1288-1293.	



Maternal	effects	and	control,	predic<on,	and	
op<miza<on	

•  “addi<onal	complexity”	and	can	cause	“biases	
in	heritability	es<mates”	(Robison	1972)	

•  maternal	effects	create	“inconsistencies”	and	
“very	poor	predic<on”	for	certain	characters	
(Falconer	1965)	

•  maternal	effects	must	be	considered	when	the	
par<<on	into	gene<c	and	environmental	
factors	“is	not	sufficient”	(Thompson	1976)	



Control	and	op<miza<on	at	the	
maternal-fetal	interface	

Agricultural	textbook,	2009	 Time	Magazine	Cover,	2010	



Jonathan	CK	Wells,	University	College	London,	Pediatrics	and	
Nutri<on	Science	



Maternal	bodies	as	epigene<c	vectors	

The New Yorker Digital Edition : Nov 19, 2007 http://archives.newyorker.com/default.aspx?i=2007-11-19#folio=052
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Epistemic	crises	in	the		
postgenomic	sciences	



Maternal-fetal	epigene<c	programming	



Plausibility	and	probability	in	the	
postgenomic	moment	

Epistemology	&	
Methodology	in	
the	Biomedical	

Sciences	
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