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immunology,  ep idemiolog ica l  model ing,  and mach ine
learn ing appl icat ions  in  publ ic  heal th.  Cur rent ly  a
postdoctora l  researcher  a t  York  Un ivers i ty ,  he has  made
s ign i f icant  cont r ibut ions  to  unders tand ing vacc ine
immunogen ic i ty ,  w i th  a  focus  on COVID- 19 and HIV.  He
has  publ i shed 21  peer - rev iewed papers ,  i nc lud ing h igh-
impact  s tud ies  on SARS-CoV-2 immun i ty  and prote in -
based molecular  motors  ( f rom h i s  t ime as  a  phys ic i s t ) .  H i s
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ABSTRACT:  Fol lowing a  vacc ine inoculat ion  or  d i sease exposure an
immune response develops  in  t ime,  where the descr ipt ion  o f  i t s  t ime
evolut ion  poses  an  in teres t ing problem in  dynamical  sys tems.  The pr inc ipal
goal  o f  theoret ica l  immunology i s  to  const ruct  models  capable of
descr ib ing long term immunolog ica l  t rends  f rom the propert ies  and
in teract ions  o f  i t s  e lementary  components .  In  th i s  ta lk  I  w i l l  g ive a  br ie f
descr ipt ion  o f  the human immune sys tem and in t roduce a  s impl i f ied vers ion
of  i t s  e lementary  components .  I  w i l l  then d i scuss  our  cont r ibut ions  to  the
f ie ld ach ieved through my postdoctora l  work  wi th  Dr.  Jane Hef fernan a t
York  Un ivers i ty .  I  w i l l  focus  on our  mechan i s t ic  model l ing work  descr ib ing
vacc ine-generated SARS-CoV-2 immun i ty  and appl icat ions  o f  our  work
towards  unders tand ing vacc inat ion  responses  in  people l i v ing wi th  H IV.
F ina l ly ,  I  w i l l  d i scuss  our  on-go ing work  towards  develop ing a  mach ine
learn ing publ ic  heal th  pla t form capable of  pred ict ing immune response
outcomes f rom repeated-dose immunolog ica l  data.  
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