
The	  exquisite	  func.ons	  of	  naturally	  occurring	  proteins	  
solve	  the	  challenges	  facing	  biological	  evolu.on.	  

	  
We	  face	  challenges	  now	  that	  were	  not	  faced	  during	  

natural	  evolu.on.	  
	  

We	  aim	  to	  design	  a	  new	  world	  of	  proteins	  to	  address	  
21st	  century	  challenges	  in	  medicine,	  energy,	  and	  

technology.	  
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Identify 
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Design a 
protein to bind 

Goal	  is	  to	  create	  small	  protein	  binders	  to	  be	  used	  as	  therapeu3cs	  or	  diagnos3cs.	  
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receptor site	  

Fleishman	  et	  al.	  	  Computa1onal	  design	  of	  proteins	  targe1ng	  
the	  conserved	  stem	  region	  of	  influenza	  hemagglu1nin.	  	  
Science.	  2011	  332:816-‐21.	  	  

An.-‐flu	  protein	  design	  
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Influenza	  HA	  head	  and	  stem	  region	  binding	  
proteins	  protect	  mice	  from	  the	  flu	  
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Merika	  Treants,	  Deb	  Fuller	  



Therapeu.c	  Sponges	  and	  Diagnos.cs	  
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Illustra1on	  rendered	  by	  Vikram	  Mulligan	  	  

DIG	  10.3	  	  -‐	  Digoxigenin	  	  

Jorgen	  
Nelson	  

Chris.ne	  
Tinberg,	  
Ph.D.	  

Jiayi	  Dou	  

	  Tinberg,	  C.	  E.	  	  et	  al.	  	  	  Computa1onal	  Design	  of	  Ligand	  
Binding	  Proteins	  with	  High	  Affinity	  and	  Selec1vity	  	  
(2013)	  Nature	  September	  4,	  2013	  Online	  
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	  De	  novo	  design	  of	  small	  molecule	  binding	  proteins	  
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Christy	  Tinberg	  
Jiayi	  Dou	  
Sagar	  Khare	  
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Designed	  self	  assembling	  nanopar.cles	  

8	  

Targeted	  Delivery	  and	  
Vaccines	  	  

King,	  et	  al.	  Science.	  2012	  June.	  	  Computa1onal	  design	  of	  
self-‐assembling	  protein	  nanomaterials	  with	  atomic	  level	  
accuracy.	  	  

Nanopar3cle	  Design	  Team	  

Neil	  King	  

Jorge	  Fallas	  

Will	  Sheffler	  

Jacob	  Bale	  

Stephanie	  
Berger	  

Atomic-‐Level	  Accurate	  Design	  of	  Next	  
Genera3on	  Vaccines	  and	  	  
Targeted	  Drug	  Delivery	  Vehicles	  	  



Designed	  nanopar.cles	  for	  drug	  delivery	  and	  vaccines	  
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Jacob	  Bale,	  Chantz	  Thomas,	  Will	  Sheffler,	  Neil	  King,	  Shane	  Gonen,	  Tamir	  Gonen	  



Entrepreneur	  for	  a	  Celiac	  Disease	  Therapeu.c	  

10	  J	  Am	  Chem	  Soc.	  2012	  Dec	  19	  Computa1onal	  design	  of	  
an	  α-‐gliadin	  pep1dase.	  

Illustra1on	  rendered	  by	  Vikram	  Mulligan	  	  
Ingrid	  Swanson	  Pultz,	  Ph.D.	  	  

KumaMax	  	  iGEM	  2011	  World	  Champion	  



KumaMax Efficiently Reduces Gluten  
in Whole Wheat Bread in Gastric Conditions 

20	  ppm	  

84.8%	  

>99.97%	  

ALV003	  Enzymes	  
KumaMax	  

10,000	  ppm	  

Amount of Gluten Remaining After 30 
Minutes of Laboratory-Modeled Gastric 

Digestion of 2 Slices of Bread (8 g of 
Gluten) 

11	  Confiden.al	  



Programs 	  	  
Washington	  Research	  Founda2on	  Innova2on	  Fellows	  
suppor.ng	  postdocs	  in	  research	  partnerships	  with	  
Seable	  area	  collaborators	  (~15	  WRF	  Innova.on	  Fellows)	  

	  
Transla2onal	  Research	  Center	  suppor.ng	  entrepreneurial	  
postdocs	  and	  research	  faculty,	  fostering	  new	  spinout	  
company	  forma.on	  (~3	  Transla.onal	  Inves.gators)	  

	  
New	  Faculty	  Start	  Up	  Packages	  &	  IPD	  Administra2on	  	  
Core	  Protein	  Produc2on	  /	  Crystalliza2on	  Facility	  
suppor.ng	  protein	  produc.on	  for	  IPD	  (~5	  PPF	  Staff)	  

	  

IPD	  Partnership	  Programs	  

8-‐31-‐15	   12	  

WA	  State	  Supplement	  
Budget	  to	  IPD	  

LSDF	  Opportunity	  
Grant	  

WRF	  Innova2on	  
Fellows	  



Commercializa.on	  /	  New	  Company	  Forma.on	  

•  Baker	  Lab	  Spin-‐Out	  Companies:	  	  
•  Prospect	  Genomics	  (Genomics)	  

•  Bioarchitecture	  Lab	  (Clean	  Energy)	  

•  Pregenen	  (Genome	  Engineering)	  

•  Arzeda	  (Metabolic	  Eng.	  &	  Synthe.c	  Biology)	  

•  IPD	  Spin-‐out	  Companies	  Thus	  Far:	  
•  Cyrus	  Biotech	  2015	  (SaaS	  Roseba)	  

•  PvP	  Biologics	  ~2016	  (Enzyme	  Therapeu.cs,	  Celiac	  Disease)	  	  

•  VirVio	  ~2016	  (An.-‐Flu	  Therapy)	  

2014	  
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Facilita.ng	  transla.on	  and	  innova.on	  

•  Collabora.on	  and	  partnerships	  
•  Encourage	  innova.on	  
•  Engage	  community	  
•  Seek	  out	  excellence	  


