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The	
   protein	
   E7	
   from	
   HPV-­‐16	
   has	
   a	
   key	
   role	
   in	
   the	
  
development	
   of	
   cervical	
   cancer,	
   the	
   second	
   most	
  
common	
  cancer	
  in	
  women	
  worldwide,	
  and	
  it	
  is	
  known	
  to	
  
be	
   par*ally	
   unstructured.	
   It	
   is	
   a	
   98	
   residues	
   protein	
  
composed	
   by	
   three	
   conserved	
   regions,	
   CR1	
   and	
   CR2	
   in	
  
the	
  N-­‐terminal	
  half	
  and	
  CR3	
  in	
  the	
  C-­‐terminal	
  half.	
  The	
  N-­‐
terminal	
   part	
   has	
   been	
   found	
   to	
   interact	
   with	
   a	
   high	
  
variety	
   of	
   targets,	
   like	
   the	
   Re*noblastoma	
   tumor	
  
suppressor	
   protein[1],	
   contains	
   phosphoryla*on	
   site[2],	
  
and	
  it	
  is	
  of	
  crucial	
  importance	
  to	
  achieve	
  its	
  structural	
  and	
  
dynamical	
   characteriza*on,	
   despite	
   the	
   absence	
   of	
   a	
  
stable	
   structure.	
   Nuclear	
   magne*c	
   resonance	
  
spectroscopy	
   has	
   been	
   proven	
   to	
   be	
   a	
   useful	
   tool	
   to	
  
obtain	
  atomic	
  resolu*on	
  informa*on	
  on	
  IDPs.	
  	
  

Many	
  func*onal	
  proteins	
  are	
  devoid	
  of	
  stable	
  secondary	
  and	
  ter*ary	
  structure,	
  and	
  recent	
  evidence	
  shows	
  that	
  these	
  proteins	
  
gain	
  func*onal	
  advantages	
  by	
  remaining	
  na*vely	
  unstructured.	
  Intrinsically	
  disordered	
  proteins	
  (IDPs)	
  could	
  be	
  either	
  completely	
  
or	
  par*ally	
  unstructured,	
  and	
  were	
  shown	
  to	
  play	
  important	
  biochemical	
  func*ons	
  including	
  molecular	
  recogni*on,	
  signaling,	
  and	
  
regula*on	
  with	
  implica*on	
  in	
  several	
  human	
  diseases	
  like	
  Alzheimer,	
  Parkinson,	
  cancer	
  and	
  many	
  viral	
  infec*ons.	
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Figure	
   4:	
   Chemical	
   shic	
  
index	
  of	
  Cα,	
  Cβ	
  and	
  C/	
  carbon	
  
atoms.	
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Figure	
   5:	
   15N	
   R1	
   and	
   R2	
  
relaxa*on	
   rates	
   and	
   1H-­‐15N	
  
NOEs.	
  

Figure	
  1:	
  The	
  sequence	
  of	
  oncoprotein	
  E7	
  from	
  HPV	
  16.	
  Short	
  linear	
  mo*fs	
  are	
  
highlighted	
  in	
  red:	
  Re*moblastoma	
  tumor	
  suppressor	
  binding	
  mo*f	
  (LxCxE),	
  Zinc	
  
binding	
  mo*fs	
  (CxxC).	
  Phosphorila*on	
  site	
  (SS)	
  is	
  highlighted	
  in	
  blue.	
  

Figure	
   2:	
   Short	
   linear	
   mo*f	
  
LxCxE	
   (green-­‐red)	
   forms	
  
e x t e n d e d 	
   β -­‐ s t r a n d	
  
conforma*on	
  upon	
  binding	
  to	
  
R e *nob l a s t oma	
   t umo r	
  
suppressor	
  protein	
  (purple).[1]	
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Figure	
   3:	
   The	
   assigned	
   1H-­‐15N	
   SFHMQC	
  and	
   13C-­‐15N	
  CON-­‐
IPAP	
  spectra	
  of	
  HPV-­‐16	
  E7	
  oncoprotein.	
  

A	
   combina*on	
   of	
   1H	
   detected	
   and	
   13C	
  
detected	
  NMR	
  experiments	
  were	
  u*lized	
  
to	
   achieve	
   the	
   structural	
   and	
   dynamics	
  
characteriza*on	
   of	
   the	
   N-­‐terminal	
  
disordered	
  part	
  of	
  the	
  HPV-­‐16	
  E7.	
  	
  
	
  

Figure	
   6:	
   The	
   signals	
   from	
   structured	
  
CR3	
   region	
   appeared	
   in	
   the	
   1H-­‐15N	
  
SFHMQC	
   spectra	
   as	
   the	
   result	
   of	
  
improved	
  expression	
  protocol.	
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The	
   chemical	
   shic	
   index	
   analysis	
  
suggests	
   slight	
   tendency	
   of	
   the	
   region	
  
around	
   LxCxE	
   short	
   linear	
   mo*f	
  	
  
(residue	
   number	
   22	
   to	
   26)	
   to	
   adopt	
   β-­‐
strand	
  conforma*on.	
  Also	
  15N	
  relaxa*on	
  
experiments	
   show	
   smaller	
   flexibility	
   of	
  
this	
   region	
   comparing	
   to	
   the	
   rest	
   of	
  N-­‐
terminal	
  half	
  of	
  E7.	
  
This	
   results	
   are	
   in	
   accordance	
  with	
   the	
  
obseva*on	
   that	
   LxCxE	
   SLiM	
   forms	
  
extended	
   β-­‐strand	
   conforma*on	
   upon	
  
binding	
  to	
  Re*noblastoma	
  protein.[1]	
  	
  


