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Vacc ines  based on  h i s tor ica l  v i rus  i so lates  prov ide  l imi ted  protect ion  f rom cont inuous ly  evo lv ing
RNA v i ruses ,  such as  in f luenza  v i ruses  o r  coronav i ruses  that  sp i l l  over  f rom an imals  to  humans .
Desp i te  repeated booster  immunizat ions ,  populat ion-wide  dec l ines  in  the  neut ra l i zat ion  o f  severe
acute  resp i ratory  syndrome coronav i rus  2  (SARS-CoV-2 )  va r iants  have  occur red .  Th i s  has  been
compared to  seasona l  in f luenza  vacc inat ions  in  humans ,  where  the  breadth  o f  immune responses
induced by  repeat  exposures  to  ant igen ica l l y  d i s t inct  in f luenza  v i ruses  i s  confounded by  pre-ex i s t ing
immunity .  These  factors  requi re  vacc ines  that  o f fe r  broader  protect ion  f rom zoonot ic  v i ruses .  I ’ l l
descr ibe  how we deve loped a  un ique  computat iona l  p lat fo rm to  deve lop  Dig i ta l l y  Immune-
Opt imized and Se lected Synthet ic  Vacc ines  (D IOSynVax)  that  induce  broad protect i ve  immune
responses  capable  o f  prevent ing  future  ep idemics  and pandemics .

Abstract:

Jonathan Heeney  qua l i f ied  wi th  Doctora l  degrees  in  Veter inary  Medic ine ,  Veter inary  Patho logy  (U  o f
Guelph ,  Canada)  and a  PhD at  the  Nat iona l  Ins t i tutes  o f  Hea l th  in  the  USA under  the  superv i s ion  o f
Stephen O ’Br ien ,  pr io r  to  h i s  appointment  as  a  Fe l low in  Patho logy  at  the  Stanford  School  o f
Medic ine .  He  rece ived h i s  Doctor  o f  Sc ience  at  Cambr idge  Univers i ty  and in  2007  es tab l i shed the
Lab o f  V i ra l  Zoonot ics  ( LVZ)  in  Cambr idge  which  focusses  on  the  c ross - spec ies  t ransmiss ion  o f
v i ruses ,  the i r  co-evo lut ion  in  d i f fe rent  hosts  and the  immune mechanisms o f  d i sease  and d i sease
protect ion .  The  LVZ appl ies  the  unders tanding  o f  immune cor re lates  o f  protect ion  to  deve lop
vacc ines  to  prevent  the  t ransmiss ion  o f  zoonot ic  in fect ions  at  the  an imal  human inter face .  

T rans lat iona l l y  data  on  immune cor re lates  o f  protect ion  i s  appl ied  to  the  rat iona l  des ign  o f  next
generat ion ,  broadly  protect i ve  vacc ines  fo r  the  prevent ion  o f  ep idemics  caused by  cont inuous ly
evo lv ing  RNA v i ruses .  In  2017  he  founded the  vacc ine  B iotech DIOSynVax  to  take  h i s  vacc ine
discover ies  through to  c l in ica l  deve lopment  and l icensure .  Vacc ine  candidates  inc lude  a  mul t i va lent
vacc ine  cover ing  Mpox  and Haemorrhag ic  Fevers ,  a  mul t i va lent  Beta-Coronav i rus  vacc ine  as  wel l  a
vacc ines  fo r  Seasona l  and pre-pandemic  In f luenza .
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