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Genome-wide associat ion studies  (GWAS)  have ident i f ied hundreds of
thousands of  associat ions between genet ic  var iants  and human
phenotypes .  However ,  most  such stat is t ical  associat ions involve
noncoding var iants  wi th  no c lear  funct ion that  typical ly  ref lect
correlat ion rather  than causat ion.  Only  a  smal l  subset  of  associat ions
discovered to  date involve genet ic  var iants  that  d irect ly  a l ter  protein-
coding sequence.  We have recent ly  undertaken several  projects  to
expand th is  set  of  more- interpretable  genet ic  associat ions by
analyz ing var iat ion in  parts  of  the coding genome previously
inaccessib le  to  extremely  large-scale (N~500K)  analys is :  namely ,  very
rare coding var iants  and two types of  s tructural  var iants .  These
analyses ,  made possib le  by  new computat ional  methods that  leverage
haplotype-sharing wi th in  biobank cohorts ,  have explained some of  the
strongest  common-var iant  associat ions wi th  human trai ts  and
ident i f ied many rare coding var iants  wi th  large effect  s izes  (>0 .5
standard deviat ions) .  These resul ts  l ike ly  represent  just  the beginning
of  the ins ights  that  wi l l  be uncovered as  genet ic  associat ion studies
expand to  t ru ly  consider  genome-wide var iat ion .
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