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Predicting FV structure from sequence  

Light chain 

Heavy chain 

CL 

CH 

VL 

VH 

JL 

JH DH 



Chothia numbering scheme 

h#p://www.blopig.com/blog/2013/10/an6body-modelling-cdr-h3-structure-predic6on/	

CDR Residues Hypervariable 
Region 

VL CDR1 L24 – L34 L31x 

VL CDR2 L50 – L56 L50x 

VL CDR3 L89 – L97 L95x 

VH CDR1 H26 – H32 H31x 

VH CDR2 H52 – H56 H52x 

VH CDR3 H95 – H102 H100x 



Defining CDR conformations for grafting 

North,	B.	et	al.	(2011)	“A	New	Clustering	of	An6body	CDR	Loop	Conforma6ons”.	J.	Mol.	Biol.	406:	228-256.	



Using the Server 

1.  Enter Job name and FASTA sequences 2.     Analyze output files     

rosie.rose#aserver.org/an6body	



Analyzing Results 



Loop	Modeling	of	the	CDR	H3	



RosettaAntibody Score Table 

Benefit of modeling H3: 
•  Minimize steric clashes 
•  Optimize dihedral bond angles  

Drawbacks of modeling H3: 
•  Increase computation time 

substantially 
•  Limited to modeling an H3 loop of 

no more than ten residues 



Rose#aAn6body	Tutorial	

	
Today’s	Model:	3O2W	
19E	FV	mutant	in	complex	with	a	transi6on	
state	analogue		

	
First	Task:	Go	through	the	
Rose#aAn6body3	downloaded	
output	to	assess	accuracy	of	model	
predic6ons	
	

Second	Task:	Go	through	finished	
public	Rose#a	An6body	jobs	to	
understand	output	

	

	

Starting 3O2W structure 

RosettaAntibody models 



Assessing	Model	Quality	

•  RMSD	to	star6ng	structure	
–  Predicted	RMSD	of	<	1.5	Å	

ideal	

•  Conserved	VH	–	VL	
interac6ons	
–  L36	interac6on	with	HCDR3	
–  L46	or	L49	interac6on	with	

HCDR3	

•  Bulged	v.	non-bulged	
conforma6ons	

Bulged Non-bulged 

Morea,	V.	et	al.	(1998)	“Conforma6ons	of	the	third	Hypervariable	Region	in	the	VH	
Domain	of	Immunoglobulins.”	J.	Mol.	Biol.	275:	269-274.		



Lab 1: RosettaAntibody 

Questions? 


