


 alter the viral characteris�cs. 

 At  the  same  �me,  various  vaccines  have  been  developed  to  fight  the  COVID-19  global 

 pandemic  (Dong  et  al.,  2020).  The  currently  available  vaccines  for  COVID-19  in  Indonesia, 

 including  Sinovac,  Sinopharm,  Moderna,  BioNTech/Pfizer,  and  Oxford/AstraZeneca  u�lized 

 the  ancestral  strain  SARS-CoV-2  to  trigger  the  adap�ve  immunity,  which  includes  an�body 

 and  T-cell  responses  (Ophinni  et  al.,  2020).  An�body  produced  by  B-cells  neutralizes  the  virus 

 by  binding  to  the  virus,  disrup�ng  the  virus’s  ability  to  infect  the  host  cells  (Tarke  et  al., 

 2021).  Unfortunately,  the  high  rate  of  muta�ons  of  SARS-CoV-2  that  further  resulted  in  the 

 emergence  of  new  VOC  and  VOI  have  raised  concerns  regarding  a  decrease  in  the  an�bodies' 

 neutraliza�on  ability  triggered  by  the  vaccines  (Noh,  Jeong,  &  Shin,  2021).  However,  another 

 component  of  the  adap�ve  immunity  called  T-cells,  which  include  CD4+  and  CD8+  T-cells,  is 

 reported  to  also  offer  protec�on  against  SARS-CoV-2  by  recognizing  epitopes  from  the 

 an�gen  presented  by  human  leukocyte  an�gen  (HLA)  molecules  (Niesen  et  al.,  2021).  The 

 CD4+  T-cell  produces  cytokines  that  will  ini�ate  the  ac�va�on  of  other  immune  cells,  while 

 the  CD8+  T-cell  is  able  to  kill  virus-infected  cells  (Tarke  et  al.,  2021).  Nevertheless,  the 

 ques�on  regarding  the  effect  of  muta�on  on  T-cell  epitopes  on  vaccine  effec�veness  and 

 efficacy remains unresolved (Williams & Burgers, 2021). 

 Accordingly,  next-genera�on  sequencing  was  done  to  see  the  currently  circula�ng 

 variants  of  SARS-CoV-2  in  Indonesia.  Furthermore,  an  immunoinforma�cs  study  was  done  to 

 predict  T-cell  epitopes  from  structural  proteins  of  circula�ng  SARS-CoV-2  variants  in 

 Indonesia.  Finally,  conservancy  analysis  was  also  performed  to  further  study  the 

 consequences of muta�ons in the epitopes of the circula�ng variants. 

 1.2.  Objec�ves 

 The  objec�ves  of  this  study  include  conduc�ng  next-genera�on  sequencing  on 

 SARS-CoV-2  circula�ng  variants  in  Indonesia  for  a  genomic  surveillance  study.  In  addi�on,  a 
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