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A  NEW  TOOL  TO  FIND  LATENT  HIV  WILL  IMPROVE  
THE  CURRENT  TREATMENT  STRATEGIES  

  
●   A  group  of  researchers  at  the  Centre  for  Genomic  Regulation  (CRG)  and  
the  Pompeu  Fabra  University  (UPF)  in  Barcelona,  Spain,  have  developed  
a  new  technology  that  sheds  light  on  the  HIV  infection  and  will  boost  the  
research  for  drug  development.    

  
●   The   research,   which   is   published   today   in   Nature   Structural   and  
Molecular  Biology,  shows  that  the  response  of  latent  HIV  to  reactivation  
therapies  partly  depends  on  the  integration  site  in  the  human  genome.  

  
A  group  of  researchers  at  the  Centre  for  Genomic  Regulation  (CRG)  and  the  Pompeu  Fabra  
University  (UPF)  in  Barcelona,  Spain,  have  developed  a  new  technology  that  sheds  light  on  
the  HIV  infection  and  offers  the  first  expression  landscape  of  the  HIV  in  the  human  genome.  
  
After  entering  the  genome  of  the  infected  cell,  a  fraction  of  the  viruses  become  dormant  and  
escape  detection  by  our  immune  system.  They  escape  therapies  but  remain  a  threat  for  the  
patient   because,   at   a   later   time,   they  will   spontaneously   awaken   and   restart   the   infection  
cycle.  Many  current  therapies  and  available  drugs  try  to  reactivate  latent  HIV  in  the  hope  to  
clear   the   population   of   latent   viruses.   Unfortunately,   none   of   the   proposed   therapies   has  
proved  effective  to  cure  infected  patients.  Foreign  DNA  is  silenced  in  the  human  genome  by  
the  host  chromatin,  which   is  a  complex  of  DNA  and  proteins  wrapping  and  condensing  the  
DNA  to  form  chromosomes.    
  
Chromatin  silencing  is  mediated  by  several  mechanisms  and  now  a  team  of  researchers  led  
by  Guillaume  Filion,  group  leader  of   the  Genome  Architecture   laboratory  at   the  CRG,  have  
developed   a   technology   aimed   at   discovering   the   role   of   the   chromatin   silencing   in   the  
response  of  latent  HIV  to  the  currently  available  drugs.  
  
As  reported  in  Nature  Structural  and  Molecular  Biology  today,  they  developed  a  technology  
called  B-­HIVE,  which  allowed   them   to  map   the  HIV   inserts   across   the  human  genome  as  
well   as   to   measure   their   expression   levels.   “We   barcoded   a   population   of   viruses   with   a  
genetic   identifier.   With   the   barcodes,   we   were   able   to   link   an   individual   virus   to   its  
chromosomal   location”   explains  Filion,   the   leading  author   of   this   study.  Genetic   barcoding  
works   like   the   barcodes   of   food   products   in   supermarkets:   after   all   the   items   are   labeled,  
each   individual   item  can  be   identified  by   its  specific  code.  “Also,  we  were  able   to  measure  
their  expression  levels  and  showed  that  the  response  of  HIV  to  reactivation  therapies  partly  
depends   on   the   integration   site   in   the   human   genome.   For   the   first   time,   it   shows   the  
practical  relevance  of  the  chromatin  context  in  the  fight  against  HIV”,  states  the  researcher.  
  



  
With   the  use  of   this  new   technology,   the   researchers  were  able   to  show   that  different  HIV  
reactivation   drugs   reactivate  HIV   from   different   locations  within   the   chromosome.   In   other  
words,   these   drugs   are  more   selective   than   previously   thought.   “Having   this   technique   in  
hand,  we  can  now  search  for  the  best  drug  mix  that  can  reactivate  all  the  latent  viruses  that  
up  to  now  were  hiding  from  the  antiretroviral  drugs  in  use  today  and  make  them  susceptible  
to  destruction.  Our  study  suggests  to  orient  future  investigations  towards  the  development  of  
drugs   with   complementary   targets”   says   Heng-­Chang   Chen,   CRG   researcher   and   first  
author  of  the  study.  “This  is  a  big  step  forward  and  will  definitely  boost  HIV  cure  research  as  
well  as  our  understanding  of  the  dormant  state  of  HIV  called  latency,”  adds  enthusiastically  
Andreas   Meyerhans,   an   HIV   researcher   co-­authoring   this   paper   and   ICREA   research  
professor  at  the  UPF.    
  
The  new  genome-­wide  maps  of  HIV  expression  address  a  fundamental  question  that  has  so  
far   remained  unresolved  and   it  provides   insight   into  a  basic  principle  of  gene   regulation.   It  
will  be  a  useful   resource   for  data  analysts   interested   in  clinical  applications.  While  exciting  
times   seem   to   lay   ahead   for   the   researchers,   the   society   should   hope   that   this   will   later  
translate  into  benefit  for  the  community  of  HIV-­infected  individuals.  
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Images  available  at:    
https://www.dropbox.com/sh/6rsnr8vn92ucy5k/AACnUtfAyJRxSjIVGuoXEDGya?dl=0  
  
Caption:    
•   GuillaumeFilion.jpg  =>  Guillaume  Filion,  group  leader  of  the  Genome  Architecture  group  

at  the  Centre  for  Genomic  Regulation  (CRG)  and  principal  investigator  of  this  study.  
Author:  CRG.  

•   B-­HIVE  Draw  =>  Artistic  representation  of  the  B-­HIVE  project.  Author:  Heng-­Chang  Chen  
(http://www.dzdm.co.uk/)  
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