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Mission:	Design	and	apply	innova/ve	technologies	to	
drama/cally	expand	global	access	to	biotherapeu/cs.		
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Abstract	

An(bodies	undergo	genomic	recombina(on	and	soma(c	hypermuta(on	in	
order	to	obtain	their	high	levels	of	both	an(gen	specificity	and	affinity.	These	
very	mechanisms	by	which	the	adap(ve	immune	system	is	able	to	generate	
an(bodies	against	any	an(gen	also	lead	to	molecular	issues	as	therapeu(c	
candidates.	Large	scale	data	capture	in	LabKey	Biologics	of	sequence,	cellular	
expression,	purifica(on,	efficacy,	biophysical	characteriza(on,	and	atomic-
level	characteriza(on	will	enable	methods	development	to	beLer	predict	and	
repair	molecular	aLributes	such	as	post	transla(onal	modifica(ons	and	
stability.	Pushing	this	level	of	molecular	design	earlier	in	the	therapeu(c	
pathway	will	help	lower	the	cost	of	biologics-based	therapeu(cs.	
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Biotherapeu(cs	Cost	

•  Average	development	cost	from	discovery	to	market	for	a	single	drug	in	
2014?	



4	

Biotherapeu(cs	Cost	

•  Average	development	cost	from	discovery	to	market	for	a	single	drug	in	
2014?	

TuTs	Center	for	the	Study	of	Drug	Development	
Briefing	
Cost	of	Developing	a	New	Drug	
November	18,	2014	
hLp://csdd.tuTs.edu/files/uploads/TuTs_CSDD_briefing_on_RD_cost_study_-_Nov_18,_2014..pdf	

The	es(mated	average	pre-tax	industry	cost	
per	new	prescrip(on	drug	approval	(inclusive	
of	failures	and	capital	costs)	is:	

$2.558	Billion	
Yes,	Billion.	With	a	‘B’.	
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Just	was	formed	to	expand	global	access	to	important	
biotherapeu(cs	
•  Over	80%	of	the	planet	cannot	afford	most	

of	the	breakthrough	therapeu(cs	of	
modern	biotechnology	

•  Just	was	formed	to	reduce	the	cost	of	
biologics	by	at	least	10x,	making	these	
therapeu(cs	more	accessible	to	a	global	
popula(on	

•  This	will	help	expand	markets	for	current	
therapies	and	lay	a	founda(on	for	new	
therapeu(c	approaches	
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J.	Design’s	integrated	approach	will	drama(cally	improve	
the	development	and	manufacture	of	biologics				

Our	Aspira*ons	

1.  Speed																																						 	 	<	10	months	to	IND	

2.  Capacity 	 	 	 	 	 	 	>	10	molecules/year	

3.  Cost	 	 	 	 	 	 	 	 	<	$10/gram	
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Func(onal	boLlenecks	limit	our	ability	to	improve	
product	throughput	and	reduce	costs	
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Technological	solu(ons	will	focus	on	large	data	sets,	high	throughput	capabili(es,	process	
intensifica(on,	and	func(onal	integra(on	

Just		|		Confiden(al																				
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J.	Design	will	accelerate	development,	improve	product	throughput	
and	reduce	the	over	cost	of	biologics	
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The	Muta(on	of	the	Variable	Domain	Leads	To	Ac(vity	and	
Specificity,	But	Can	Also	Degrade	Stability	and	Manufacturability	

•  An(bodies	as	therapeu(cs	benefit	from	early	design	and	engineering,	e.g.	
–  Deamida(on/Isomeriza(on	
–  Alternate	glycosyla(on	
–  Non-standard	cysteines	
–  Folding/thermal	stability	
–  Much	more	

•  Repair	of	these	sites	u(lizing	structure	models	and	computa(onal	analysis	is	
possible	while	retaining	ac(vity	

•  Therapeu(c	op(miza(on	is	highly	beneficial,	but	rarely	done	in	the	industry	
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BMGF	Supported	Postdoc:	Computa(onal	Design	and	
Experimental	Valida(on	for	Improving	An(body	Thermostability	

•  Computa(onal	methods	for	designing	
libraries	for	improving	thermostable	
an(bodies	

•  Yeast	display	and	cell	sor(ng	under	
stress	condi(ons	to	generate	a	data	set	

–  High	temperatures,	guanidine,	urea,	ethanol,	
and	low	pH	condi(ons.	

•  Generates	MUCH	data	
•  Data	analysis	/	machine	learning	to	

improve	design	methods	

Computational Design to 
Experimental Validation 

Generate Dataset of Improved Variants 

   Feedback for Im
proving D

esign M
ethods 
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Internal	Technology	Development	for	Ultra	High	Throughput	
Variant	Produc(on	and	Tes(ng	

•  Recombinant	cellular	transfec(on	
and	expression	(non-library	
approach)	

•  Bulk	evalua(on	of	binding	and	early	
characteriza(on	methods	

•  Deep	sequencing	to	filter	successful	
variants,	data	on	everything	

•  Faster,	cheaper,	broader	lead	
development	

•  Generates	MUCH	data	

Variant	Designs	(Thousands),	
Cells	

Viable	Variant	
Candidates	

Full	Combinatorial	
Produc*on	

and	Selec*on	
(>105	recombinant)	

Sort	Cells	

Assay	
Variants	

DATA!	

AGGGCCAACGACT
ACTGGGCCAGCCA
CGAGAGGGAG	

NGS	
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Just	is	developing	predic(ve	screening	tools		
correlate	predic(ve	tools	with	stability	

Solubility:		
Protein	
Aggrega*on	

Chemical	unfolding:	
Room	temperature	
Stability	

Thermal	unfolding:	
Aggrega*on	and	long	
term	stability	

Sta*c	Thermal	Aggrega*on:		
Temperature	excursions	and	
storage	stability	

Shaking	studies:		
Aggrega*on	during	
shipping	and	storage	

Formula(on	Design	
Parameters	for	long	
term	stability	

Protein	self-interac*on:		
Viscosity	
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Just		|		Confiden(al																				

Much	and	
Deeper	Data	

Mul*-AWribute	Method:	
Post	Transla*on	
Modifica*ons	
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Ameliora(ng	problems	through	design	of	the	molecule	

High	Throughput	Screening	
•  Potency/	neutraliza(on	
•  Expanded	biophysical	analysis	

In	Depth	Predic*ve	Tools	
•  In	vitro/	In	vivo	potency	
•  Formula(on	space	
•  Manufacturing	space	

Op*mized	
molecule	for	
commercializa*on	

Computa*onal		analysis	and	repair	
sites	using	structural	modeling	

10’s-1000’s	of	molecules	

Capture	of	Structured	
Data	

Machine	learning	and	redesign	
of	molecular	algorithms	

Price	
Access	

Convenience	



QC	Lab	 U*li*es	

Mechanical	
Support	 Warehouse	

Manufacturing	 Admin	&	
Ameni*es	

Conventional Facility Deployable Facility 
 

Flexible Facility 

Fixed	
Cost	

Variable	
Cost	

Just’s	manufacturing	platorm	will	be	capable	of	
producing	therapeu(cs	at	the	lowest	possible	cost		

J.Pod	

Deployable	manufacturing	
technologies	will	drive	down	capital	

investment	and	COGS		
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Data	capture	using	tradi(onal	methods	

•  Capture	data	in	lab	notebooks,	Word	files,	
PowerPoint,	email,	brains,	…	

•  As	an	example,	it	can	take	three	months	of	
interviewing,	reading,	digging,	to	come	up	
with	a	data	set	for	a	single	measured	
aLribute	across	a	couple	dozen	molecules	

•  This	should	take	three	minutes	
•  Data	is	our	lifeblood,	and	we	throw	

it	away	

Amine	Ghalleb	

Jean	Le	Tavernier	

Alexander	Graham	Bell	
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LabKey	Biologics	Enables	Complete	En(ty	Registra(on,	
Structured	Data	Capture,	Workflow,	Materials	Mgt	

•  Structured	data	capture	across	all	
en((es	and	resul(ng	data	enables	
deep	data	mining	

•  Very	large	variable	space	amenable	
to	machine	learning	methods	

•  Applicable	to	novel	molecular	design	
methods,	understanding	core	
component	interac(ons,	process	
monitoring	and	improvements,	
automated	control	systems,	…	

Workflow	
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•  Shared	and	public	data	sets	
that	correlate	sequence	with	
data	are	small	

•  Rules-based	methods	are	
limited	

•  Molecular	dynamics	is	too	
slow	

•  We	need	very	large	data	
sets	connec(ng	sequence,	
structure,	condi(ons,	and	
data	–	data	mining	/	
machine	learning	

Current	PTM	Sites	are	Sequence-Mo*f	Based	or	Data	Poor	

Sydow,	et	al.	2014.	PloS	One	9	(6)	

Sharma,	et	al.	2014.	PNAS	111(52)	
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•  Large	numbers	of	an(bodies	and	variants	
•  High	throughput	expression,	analy(cs,	efficacy,	and	biophysical	characteriza(on	
•  Database	capture	of	sequence,	structure,	molecule	level	data,	and	residue	level	

data	
•  Data	mining	
•  Machine	learning	
•  Computer	Science	/	

Sta(s(cs	/	
Bioinforma(cs	
Triple	Majors	

What	Do	We	Need?	
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With	all	en((es	and	data	and	(mings	and	people	and	workflow	
and	instruments	and	materials	and	dates	and	…	

•  Show	me	all	an(bodies	with	HMW	over	X%	and	list	
purifica(on	pH,	instrument	used,	and	subtype	

•  Calendar	(me	used	for	each	step	–	where	do	I	need	to	
automate	or	hire?	

•  What	an(bodies	against	this	target	have	efficacy	above	
X,	aggrega(on	below	Y,	with	the	least	number	of	in	
silico	hot	spots?	

•  How	do	I	op(mize	an	an(body	to	fit	a	specific	process?	
•  List	protein	aggrega(on	levels	for	everything	produced	

with	media	component	X	
•  What	aLributes	(media,	oxygen,	mixing,	etc.)	do	I	need	

to	modify	to	op(mize	a	bioreactor	run	in	real	(me?	
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•  Treat	the	pa(ent	
•  Broaden	world-wide	pa(ent	access	to	biologics	
•  Enable	prophylac(c	use	of	biologics	
•  Open	access	to	smaller	disease	popula(ons	

Why	Do	We	Care?	




