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Transcr ipt ional  enhancers  are a predominant  c lass  of  non-coding DNA

funct ion .  The fundamental  importance of  enhancers  is  increasingly

evident  as  human genet ic  s tudies  l ink  growing l is ts  of  enhancer  var iants

to disease .  However ,  substant ia l  chal lenges remain in  resolv ing

pathogenic f rom benign enhancer  sequence changes .   To  begin to  f i l l

th is  void ,  we developed a s i te-directed CRISPR-enabled mouse

enhancer-reporter  assay that  a l lows the rapid and robust  assessment  of

the impact  of  enhancer  var iants  on spat iotemporal  act iv i ty  in  v ivo .   We

appl ied th is  h igh throughput  method to  understand enhancer  mutat ions

connected to  neurological ,  cardiovascular ,  and developmental

disorders .   To  date ,  we have tested thousands of  var iants  us ing th is

approach and wi l l  present  on the spectrum of  mutat ions that  contr ibute

to funct ional  changes in  v ivo .   To  further  val idate these resul ts ,  we used

genome edi t ing to  introduce select  human mutat ions into the

orthologous mouse enhancer  and assessed their  impact  on whole

organism funct ion .   Our  work  i l lustrates  the power of  large-scale CRISPR-

enabled transgenesis  to  understand enhancer  funct ion and to

comprehensively  interrogate how non-coding var iants  af fect  human

biology .
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