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CASP Commons Overview (Guy)   3 min

CASP Commons Target Collection (Emily) 3 min

Modeling of CASP Commons Targets (Krzysztof)   6 min

Data Collection and Data Guided Prediction (Guy)   5 min
• Protein sample production
• NMR - 3 proteins

Data Collection SAXS - 5 - 6 proteins (Greg)   5 min
• What is SAXS?  1 to 2 slides - what is SAX
• Status of CASP Commons targets

How to Provide Data / Reports to the Nominators and Plan for Future 
Audience Discussion - lead by Guy, Emily, Greg, John Moult, John Tainer, and 
Krzysztof
8 min

- Is this a valuable activity for the CASP community?
- how to bring in new targets?
- how to obtain funding for experimental activities?
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CASP Commons Overview 

Guy 3 min



CASP	Commons
Vision	Statement

Protein	structures	drive	biology.		

CASP	Commons	will	engage	the	protein	
modeling	community	with	the	broader	

biological	community	to	address	important	
problems	in	biology	and	medicine.	
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CASP	Commons
Implementation	of	the	Vision		

To	engage	the	CASP	scientific	community	in	both	
‘regular’	and	‘data-assisted’	protein	structure	
modeling	on	a	large	number	of	biomedically-
important	proteins	and	complexes	for	which	high-
resolution	experimental	structures	are	not	available.
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Example	CASP	Commons	Activities
• Targets	broadly	nominated	by	the	biology	

community
• Targets	involved	in	a	particular	disease	(e.g.	cancer),	

organism,	or	biological	process.



CASP	Commons

Targets	and	data	are	being	generated	by	CASP	Organizers	

Proposed	by	high-impact	biomedical	research	labs.

Range	from	50	to	200	residues.		May	be	monomers	or	oligomers.

No	good	templates	can	be	identified	for	modeling.

Shallow	multiple	sequence	alignments	(Neff /	L	<	2).

Structures	to	eventually	be	determined	by	CASP	Organizers	– may	
not	have	3D	structures	for	assessment	for	some	years.			

Assessment	will	be	an	ongoing	activity.
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CASP	Commons	Goals
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Three	key	objectives:
• Structural	models	for	biology

• Provide	a	bridge	between	the	modeling	and	
biological	communities

• Drive	methods	for	data-assisted	modeling

Goal	today:	To	gain	input	from,	and	engage,	the	CASP	
modeling	community.
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CASP Commons Target Collection
Emily  3 min



32	targets	nominated	from	26	labs	
worldwide

28

1
2 1

USA

Hebrew	University	of	
Jerusalem,	Israel
Lousanne	Poly,	
Switzerland
Academia	Sinica,	
Taiwan

20
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NIH Rutgers
UC	Davis NSF
UW
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CASP	Commons	Targets

Proteins	from	phage,	
human	and	plant	virus,	
mycobacterium,	fungus,	
plants,	mouse,	and	human

Functions	include	
pathogen	infection,	host	
immunity,	cell	cycle,	long-
term	memory,	
detoxification,	
oncoprotein,	chaperones,	
drug	targets,	splicing.



Target	size
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15	targets	selected	for	NMR	trial	
experiments

Selection	criteria:
• Size	(50	~	200	residues)
• Template	availability
• Shallow	multiple	sequence	
alignments	(Neff /	L	<	2)

• Number	of	cysteine	in	the	
sequence	no	more	than	10
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Modeling of CASP Commons 
Targets
Krzysztof  7 min
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Data Collection and Data Guided 
Prediction

Guy  5 min



CASP	Commons	Data-Assisted	Prediction
• CASP	Commons	Protein	Targets	 for	

– 80	– 180	residues
– solicited	from	biomedical	research	community
– no	good	templates;		shallow	sequence	alignments	

• 15	targets	selected	for	sample	production
– Gene	synthesis,	expression,	purification
– Oligomer	state	by	Analytical	Gel	Filtration	with	Static	Light	Scattering
– 15N-HSQC	spectrum
– Proteins	provided	to	LBL	for	SAXS	

• Samples	are	then	prepared	with	13C,15N	isotope-enrichment	for	NMR	studies
• Data	to	be	provided	to	predictors

– Backbone	resonance	assignments
– Backbone	dihedral	angles	from	Talos
– Ambiguous	contacts	from	15N-edited	NOESY	(no	RDC	data).

• Reference	structures	will	be	completed	by	NMR	and/or	X-ray	crystallography
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Small	Scale	Expression	
and	Solubility	Screening

Yojiro
Ishida

Genes	synthesized	and	expressed	with	
N-terminal	His6-TEV-tag
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Small	Scale	Expression	
and	Solubility	Screening

Yojiro
Ishida



Current	Status	on	Sample	Production
Produced	for	15N-NMR

No	Tag PRAP1,	UW_eng

His6-tag MotB,	BAE31734,	PinA,	XAP5

S-tag									 EIAV,	EIAV_fl,	EMB1,	MotB,	
BAE31734,	PinA,	BlRXLR3,	
PPE_Mtb,	XAP5,	Hbl_fl,	HBX,	
EFD57440	

Produced	for	SAX
No	Tag								 PRAP1,	EMB1,	UW_eng

With	S- tag		 EIAV,	EIAV_fl,	EMB1,	
BAE31734,	PinA,	
PPE_Mtb,	XAP5,	
EFD57440	
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First	CASP	COMMONS	Structure
De	novo	Design	by	Citizen	Scientists

Brian	Koepnick,		et	al.,	submitted

1.0	Å rmsd between	medoid
conformer	and	design	structure

Gaohua Liu
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SAXS in CASP COMMONS
Greg	Hura 5 min
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Data	Processing:	5-10min.
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Sample:	Commons	4

Variable Value Error	+/- Units

Rg 23.6 1 Angstroms

Porod Exponent 2.0 Scale	(2-4)

Mass	SAXS 18 5 kDa

Max Dimension 73 3 Angstroms

Radius	of	Cross Section 11.78 1 Angstroms

Volume 100,000 5,000 Cubic Angstroms

Real Space	Rg 24.03 3 Angstroms

CASP	Commons	4– Analysis	7/26/18

MALMYPFHVAQPPLNWSEHLWVSEVSPAKESFITTICEHRQAQWDNQDLLRHLQDSVAILTREDQRH
VNAVHAAANMPANP
Mass	9.3kDa

Flexibly	linked	
dimer

No	HT-SAXS.	Dmax hard	to	assign



Histogram	of	Scaler	Distances	
Between	Atoms	within	Molecule



Low	Resolution	Shape



Audience	Discussion
Emily Tai, Greg Hura, John Tainer, 
John Moult, and Krzysztof Fidelis 

How to Provide Data / Reports to the Nominators
• Predicted structures and reliability metrics 
• Expression plasmids
• Atomic coordinates by NMR or X-ray Crystallography
• Consulting discussions

Plan for Future 
• Is this a valuable activity for the CASP community?
• What is the incentive for a predictor?  For a data provider?
• Can we require the nominating biologist to test the CASP 

models?  How can we get feedback from the biologists?  
• How to bring in new targets?  Biological focus areas?
• Value of production and characterization of fusion proteins.
• How to obtain funding for these experimental activities?  
• Consortium of commercial groups? 38
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PRAP1
Nominator:		Yang-Yen		IMB		Taiwan-China	
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EMB1
Nominator:		Andy	Golden	NIH	/	NIDDK
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UW_engnr /		foldit3			/			CASP	n1008
Nominator:		Brian	Koepnick,	David	Baker		UW


