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Objec2ves	  of	  this	  lecture	  

By	  the	  end	  of	  this	  lecture	  you	  will	  be	  able	  to:	  
1.  Describe	  DNA	  structure	  and	  func5on	  
2.  Iden5fy	  different	  types	  of	  nucleic	  acids	  
3.  Understand	  the	  process	  of	  gene	  expression	  
4.  Recognize	  posOransla5onal	  modifica5ons	  



Gene	  expression	  
The	  Central	  Dogma	  in	  Molecular	  Biology	  



DNA	  structure	  and	  func5on	  
DNA	  is	  a	  “polymer”	  consis2ng	  of	  double	  strands	  of	  helically	  
oriented	  nucleo2des.	  

	  







Watson-‐Crick	  base	  pairing	  

A (purine) with T (pyrimidine) 
G (purine) with C (pyrimidine) 

Why not: 
A (purine) with C (pyrimidine) 
G (purine) with T (pyrimidine) 



Hoogsteen	  base	  pairing	  





DNA	   RNA	  
ATCG	   AUCG	  

More	  stable	  in	  nucleases	   Less	  stable	  in	  nucleases	  

Less	  stable	  in	  UV	  light	   More	  stable	  in	  UV	  light	  



Exons	  and	  Introns	  







Codon	  to	  Amino	  Acids	  



PosOransla5onal	  modifica5ons	  



PosOransla5onal	  modifica5ons	  

•  Increase	  the	  func2onal	  diversity	  of	  the	  proteome	  by	  
the	   covalent	   addi2on	   of	   func2onal	   groups	   or	  
proteins,	   proteoly2c	   cleavage	   of	   regulatory	  
subunits	  or	  degrada2on	  of	  en2re	  proteins	  

•  I n c lude	   phosphory l a2on ,	   g l y cosy l a2on ,	  
ubiqui2na2on,	   nitrosyla2on,	   methyla2on,	  
acetyla2on,	  lipida2on	  and	  proteolysis	  



PosOransla5onal	  modifica5ons	  

•  Play	   a	   key	   role	   in	   func2onal	   proteomics,	   because	  
they	   regulate	   ac2vity,	   localiza2on	   and	   interac2on	  
with	   other	   cellular	   molecules	   such	   as	   proteins,	  
nucleic	  acids,	  lipids,	  and	  cofactors.	  



Phosphoryla5on	  

•  Reversible	  process	  
•  Mainly	  on	  serine,	  threonine	  or	  tyrosine	  
•  Regula2on	  of	  many	  cellular	  processes	  including	  cell	  
cycle,	   growth,	   apoptosis	   and	   signal	   transduc2on	  
pathways	  



Glycosyla5on	  

•  One	   of	   the	  major	   post-‐transla2onal	  modifica2ons,	  
with	   significant	   effects	   on	   protein	   folding,	  
conforma2on,	  distribu2on,	  stability	  and	  ac2vity.	  

•  Addi2ons	   of	   simple	   monosaccharide	   to	   highly	  
complex	  branched	  polysaccharide	  to	  proteins.	  



Glycosyla5on	  
N-‐glycosyla2on	   Glycan	  bind	  to	  the	  amino	  group	  of	  asparagine	  in	  the	  ER	  

O-‐glycosyla2on	   Monosaccharides	  bind	  to	  the	  hydroxyl	  group	  of	  serine	  or	  threonine	  in	  
the	  ER,	  Golgi,	  cystosol	  and	  nucleus	  

Glypia2on	   Glycan	  core	  links	  a	  phospholipid	  and	  a	  protein	  

C-‐glycosyla2on	   Mannose	  binds	  to	  the	  indole	  ring	  of	  tryptophan	  

Phosphoglycosyla2on	   Glycan	  binds	  to	  serine	  via	  phosphodiester	  bond	  



You	  are	  now	  able	  to:	  
ü Describe	  DNA	  structure	  and	  func5on	  
ü Iden5fy	  different	  types	  of	  nucleic	  acids	  
ü Understand	  the	  process	  of	  gene	  expression	  
ü Recognize	  posOransla5onal	  modifica5ons	  


