
Using  TCRs to  find  p ro te c t ive  a nt ig e ns  a nd  TB va cc ine s

Munya ra d zi Musvosvi

14 June  2023



Cha lle ng e : Which antige ns to inc lude  in a  vaccine ?

TB has over 4000 possible 
vaccine targets

2Cole et al., 1998 Bertholet et al., 2008 2
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Diffe re nt  a nt ig e ns  m a y d rive  a  d is t inc t  re sp onse . 

Musvosvi et al., 2017, Cell Host & Microbe doi.org/10.1016/j.chom.2017.05.012



4Tait et al N engl j med 381;25
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The  M72/ AS01E va cc ine  p rovid e d  54.0% p rote c t ion



Le ve ra g ing  cont ro lle r a nd  p rog re ssor cohorts  to  
id e nt ify p ro te c t ive  a nt ig e ns
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Ca n T ce lls  from  cont ro lle rs te ll u s  which a nt ig e ns  
a re  b e s t?

https://www.bio-rad-antibodies.com/static/2016/innate/an-overview-of-t-cell-receptors.pdf
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Id e nt ifying  M.tb -sp e c ific  T ce ll re ce p tor (TCR) 
se q ue nce s .
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Biore nde r.com
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Bulk TCR sequencing



Id e nt ifying  d iffe re nt ia lly a b und a nt  M.tb  T 
ce ll c lone s  in  cont ro lle rs a nd  p rog re ssors .
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Re p orte r sys te m  to  p e rform  Mtb  g e nom e  

wid e  p rote in  sc re e ning

Relative 

luminescence

Huang et al. Nature biotechnology 

2020
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• Using  TCRs  TCRs to  find  p riority antige ns has app lica tions for 

c linica l stud ie s of spe cific  T ce ll re sponse s to  vaccination, infe c tion, 

and  othe r im m unolog ica l ind ica tions. 

• May re p re se nt a  p la tform  for ra tional antige n se le c tion for 

cand idate  subunit vaccine s. 
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Ta ke  hom e  m e ssa g e  1



Ta ke  hom e  m e ssa g e  2

• Estab lishing  we ll characte rize d  c linica l cohorts is  c rucia l

• Multip le  cohorts will ne e d  for valida tion. 

• Ove rcom ing  TCR re pe rtoire  d ive rsity 

• Estab lish the  “unive rse ” of M.tb -spe cific  TCRs

• GLIPH and  TCRdist3 – im portant for c luste ring

• Additional antige n d iscove ry p la tform s re quire d  for ide ntifying  targe t 
e p itope s.

• Anim al m ode l with lim ite d  MHC d ive rsity m ay m iss ke y antige ns.
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