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Conven5onal	
  Wisdom	
  About	
  Mobile	
  DNA	
  

“However,	
  as	
  much	
  as	
  two-­‐thirds	
  or	
  more	
  of	
  the	
  
human	
  genome	
  is	
  derived	
  from	
  repe55ve	
  
sequences.	
  Most	
  of	
  these	
  are	
  retrotransposon	
  
sequences	
  that	
  were	
  ac5ve	
  in	
  the	
  distant	
  
evolu5onary	
  past	
  and	
  are	
  now	
  present	
  as	
  fossils	
  
that	
  liSer	
  our	
  genomes.	
  But	
  this	
  image	
  belies	
  the	
  
damage	
  that	
  can	
  be	
  wreaked	
  by	
  evolu5onarily	
  
recent	
  transposable	
  elements.”	
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Evolu5onary	
  5me:	
  Genome	
  innova5ons	
  
by	
  mobile	
  elements	
  

!“Our data revealed >280,000 mobile element exaptations common to mammalian genomes covering 
~7 Mb…, a considerable expansion from the ~10,000 previously recognized cases. Of the ~1.1 million 
constrained elements that arose during the 90 million years between the divergence from marsupials 
and the eutherian radiation, we can trace >19% to mobile element exaptations.” !
!Lindblad-Toh, K., M. Garber, et al. (2011). "A high-resolution map of human evolutionary 
constraint using 29 mammals." Nature 478(7370): 476-482. !

!

•  Alter	
  genome	
  expression	
  by	
  inser5ng	
  control	
  signals	
  for	
  
transcrip5on	
  and	
  epigene5c	
  modifica5on	
  

•  Rewire	
  dispersed	
  genome	
  regulatory	
  networks	
  by	
  related	
  
inser5ons	
  at	
  mul5ple	
  sites	
  

•  Facilitate	
  rapid	
  protein	
  evolu5on	
  by	
  mobilizing	
  func5onal	
  
domains	
  to	
  form	
  proteins	
  with	
  new	
  combina5ons	
  

•  Generate	
  novel	
  protein-­‐coding	
  informa5on	
  (new	
  domains)	
  
by	
  “exoniza5on”	
  of	
  DNA	
  from	
  inserted	
  mobile	
  elements	
  	
  

The	
  Majority	
  of	
  Primate-­‐Specific	
  Regulatory	
  Sequences	
  Are	
  Derived	
  from	
  Transposable	
  Elements.	
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HERV-­‐H	
  ac5vity	
  overlaps	
  
with	
  ground	
  state	
  
pluripotency.	
  a	
  HERV-­‐H	
  
expression	
  is	
  thought	
  to	
  
define	
  naïve-­‐like	
  stem	
  cells.	
  
b	
  Mechanism	
  of	
  HERV-­‐H	
  
regula5on	
  of	
  stem	
  cell	
  gene	
  
expression.	
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TI-2 antigen immunization  
induces expression of ERV mRNA and cDNA 

that is detected by cytosolic sensors  
in antigen-specific B cells.   

Ming Zeng et al. MAVS	
  [mitochondrial antiviral signaling protein],	
  cGAS	
  [cGMP-AMP synthase, 
involved in DS RNA sensing],	
  and	
  endogenous	
  retroviruses	
  in	
  T-­‐independent	
  B	
  cell	
  responses.	
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Multiple syncytin gene captures and diversity of 
placental structures in eutherian mammals.  
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Endogenous	
  Retroviruses	
  in	
  Trophoblast	
  and	
  Placental	
  Development:	
  
SyncyPn	
  EvoluPon	
  from	
  ERV	
  Envelope	
  Protein	
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Proviral	
  
protein	
  
provides	
  
placental	
  
func5on	
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ERVs	
  as	
  Promoters	
  for	
  Human	
  Placental-­‐Specific	
  
Transcripts	
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DNA	
  
Transposons	
  
and	
  Uterine	
  
Evolu5on	
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Transposable Elements 
Transformed the Uterine 
Regulatory Landscape and 
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Volume 10, Issue 4, 2015, 551 
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Take-­‐Home	
  Lesson	
  

Genomes	
  and	
  their	
  host	
  organisms	
  can	
  do	
  more	
  
-­‐-­‐	
  and	
  are	
  more	
  likely	
  to	
  persist	
  -­‐-­‐	
  when	
  they	
  
have	
  mobile	
  DNA	
  than	
  when	
  they	
  don’t.	
  


