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1.  Crossovers  between  neighboring  helices

CanDo   assumes   that   all   crossovers   between   neighboring   helices   in
the   design   are   located   at   their   natural   positions   defined   in   the
caDNAno  at  which  torsional  mismatch  between  neighboring  helices  is
minimal.   These   natural   crossover   positions   can   be   seen   in   the
caDNAno   design   panel   when   a   strand   is   clicked   as   shown   in   the
figure  below.

Currently,   users   must   follow   this   crossover   rule   to   design   DNA
origami   structures   for   CanDo   analysis.   Below   is   an   example   two-­
helix  bundle  design  that  follows  the  crossover  rule  whose  3D  solution
shape  is  expected  to  be  straight.

If   a   design   does   not   follow   the   crossover   rule,   unexpected   results
may   be   obtained   from   the   CanDo   analysis.   For   example,   in   the
modified   two-­helix   design   below,   the   right   scaffold   crossover   is
enforced  at  the  position  that   is   three  basepairs   left   from  its  natural
position   as   highlighted   in   the   red   box.   Although   there   is   torsional
mismatch  between  basepairs  connected  by  this  crossover,  expected
to   result   in   left-­handed   twist,   CanDo   predicts   the   straight   solution
shape  because  all  crossovers  are  treated  as  natural  ones.

To  simulate  the  effect  of   this  mismatch  properly,   the  design  should
be  modified  using  insertions  or  deletions  with  natural  crossovers  as
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below.  Three  deletions  at  each  helix  are  added   to   the  design  while
using   natural   crossovers   only.   CanDo   predicts   left-­handed   twist   on
the  right  half  of  the  bundle  correctly  as  expected.

Two   more   example   design   modifications   are   shown   in   the   figure
below  where  red  dashed  lines  indicate  natural  crossover  positions.

  

An  algorithm  to  account  for  the  mismatch  due  to
unnatural  crossovers  is  currently  under  development.

2.  Crossovers  between  non-­neighboring  helices  (Distant
crossovers)






