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(a) The dipole of a peptide bond showing approximate fractional charges.  (b) Individual peptide dipoles !
of the helix are aligned parallel to the helix axis, creating an overall dipole moment, positive at the !
amino end and negative at the carboxyl end.  (c) Phosphate H-bonded to the NH end of the helix - binding !
is facilitated by the helix dipole.!
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Its amino acid composition is distinctive:  
~33% Gly and 15-30% Pro and 4-

hydroxyproline (Hyp).  3-Hydroxyproline 
and 5-hydroxylysine (Hyl) are also 

present.	



Collagen has a triple helical structure. 
The individual polypeptide chains 

(polyproline-like helices - left-handed) 
are parallel and wound around each 

other with a right-handed rope-like twist 
to form the triple helical structure.	









::::	



::::	



::::	



::::	



::::	



::::	



::::	



::::	



::::	



::::	



Collagen is also glycosylated!
at Hyl residues with a Glc-Gal!

disaccharide (a post-translational !
modification / O-glycosylation).!



A biosynthetic pathway for  
cross-linking Lys, Hyl, and  
His side-chains in collagen; 

crosslinking is enzyme-catalyzed. 



















H-helix	



8 helices:  A-H	









contains bound !
metal	



Large percentage of!
anti-parallel β-sheet:!

no α-helix	



red = nonpolar 
purple = polar	









two domains	



G3P binding domain	



NAD+ binding domain	









βαβ	


β-hairpin!

αα	







ribbon form	







A structure- 
function  

correlation: 
Role of α-helices  
in the  binding of  

Cro dimer 
To DNA 












































