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Flow analysis!

Figure	
  S1.	
  Principle	
  Ŧƭow 	
  virometry of	
  	
  individual	
  HIV ǾƛǊƛƻƴǎ	
  
MagneJc	
  nanoparJcles	
  (MNPs)	
  coupled	
  with	
  anJ-­‐HIV	
  anJbodies	
  were	
  stained	
  with	
  fluorescent	
  anJ-­‐
human	
  IgG1	
  Fab	
  fragments.	
  HIV	
  virions	
  were	
  captured	
  with	
  anJbody-­‐coupled	
  MNPs	
  and	
  the	
  resultant	
  
complexes	
  stained	
  with	
  fluorescent	
  monoclonal	
  anJbodies	
  against	
  anJgens	
  of	
  interest	
  were	
  separated	
  
from	
  free	
  anJbodies	
  and	
  non-­‐captured	
  virions	
  in	
  a	
  strong	
  magneJc	
  field	
  using	
  magneJc	
  columns.	
  The	
  
eluted	
  complexes	
  were	
  analyzed	
  with	
  a	
  flow	
  cytometer	
  triggered	
  on	
  fluorescence.	
  
	
  



	
  
Figure	
  S2.	
  Efficiency	
  of	
  the	
  MNP	
  capture	
  assay	
  
AlexaFluor	
  488-­‐labeled	
  HIV-­‐1BaL	
  was	
  captured	
  with	
  2G12-­‐MNPs,	
  isolated	
  on	
  a	
  magneJc	
  
column,	
  and	
  analyzed	
  with	
  a	
  flow	
  cytometer	
  (a).	
  The	
  non-­‐captured	
  (flow-­‐through)	
  
fracJon	
  was	
  captured	
  again	
  with	
  2G12-­‐MNPs,	
  isolated	
  on	
  a	
  magneJc	
  column,	
  and	
  
analyzed	
  on	
  a	
  flow	
  cytometer	
  (b).	
  A	
  representaJve	
  experiment	
  out	
  of	
  three	
  is	
  shown.	
  
95%	
  of	
  virions	
  were	
  captured	
  and	
  analyzed	
  in	
  the	
  first	
  run.	
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Figure	
  S3	
  a,b,c	
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Figure	
  S3.	
  Sizing	
  of	
  the	
  MNP	
  captured	
  HIV	
  
(a)	
  CalibraJng	
  beads	
  of	
  different	
  size.	
  (b)	
  AlexaFluor	
  488-­‐labeled	
  HIV-­‐1BaL	
  captured	
  with	
  2G12-­‐MNPs,	
  
isolated	
  on	
  a	
  magneJc	
  column,	
  and	
  analyzed	
  with	
  a	
  flow	
  cytometer.(c)	
  AlexaFluor	
  488-­‐labeled	
  
HIV-­‐1BaL	
  was	
  filtered	
  through	
  a	
  0.22µm	
  filter,	
  captured	
  with	
  2G12-­‐MNPs,	
  isolated	
  on	
  a	
  magneJc	
  
column,	
  and	
  analyzed	
  with	
  a	
  flow	
  cytometer.	
  (d)	
  AlexaFluor	
  488-­‐labeled	
  HIV-­‐1BaL	
  captured	
  with	
  
2G12-­‐MNPs	
  stained	
  with	
  PG9	
  anJbodies,	
  isolated	
  on	
  a	
  magneJc	
  column,	
  and	
  analyzed	
  with	
  a	
  flow	
  
cytometer.	
  (e)	
  AlexaFluor	
  488-­‐labeled	
  HIV-­‐1BaL	
  was	
  filtered	
  through	
  0.22µm	
  filter,	
  captured	
  with	
  
2G12-­‐MNPs,	
  stained	
  with	
  PG9	
  anJbodies,	
  isolated	
  on	
  a	
  magneJc	
  column,	
  and	
  analyzed	
  with	
  a	
  flow	
  
cytometer.	
  
	
  



Figure	
  S4.	
  Flow	
  virometry	
  of	
  HIV-­‐1BaL	
  virions	
  captured	
  with	
  2G12-­‐MNPs	
  
DistribuJon	
  of	
  2G12-­‐captured	
  virions	
  posiJve	
  for	
  PGT145	
  	
  and/or	
  for	
  b6.	
  Each	
  bar	
  
represents	
  mean	
  ±	
  SEM	
  of	
  three	
  experiments.	
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Figure	
  S5.	
  Comparison	
  of	
  Alexa	
  Fluor	
  -­‐labeled	
  and	
  unlabeled	
  HIV-­‐1BaL	
  virions	
  
Virions	
  labeled	
  with	
  Alexa	
  Fluor	
  488	
  	
  as	
  described	
  in	
  Methods	
  (a)	
  or	
  non-­‐labeled	
  virions	
  
	
  (b)	
  were	
  captured	
  with	
  VRC01-­‐MNPs	
  and	
  revealed	
  with	
  AlexaFluor	
  647-­‐labeled	
  2G12	
  	
  
anJbodies	
  	
  (upper	
  panels)	
  or	
  with	
  the	
  isotype	
  control	
  AlexaFluor	
  647-­‐labeled	
  anJbodies	
  
(lower	
  panels).	
  
	
  



2G12-MNPs capture 

VRC01 88%  

b6 1.6%  

PGT145 50.8%  
 b6 43.3%  

PGT145-MNPs capture 

PG9 
97.27 %  

4B3 0.35%  

b6+ 
45.5%  4B3 46%  

2G12 
92.2 %  

4B3 5%  

PG9-MNPs capture 

2G12 
79.2 %  

4B3 15.6%  

PG16-MNPs capture 4B3-MNPs capture 

Figure	
  S6.	
  Venn	
  Diagrams	
  of	
  HIV	
  virions	
  carrying	
  various	
  	
  Env	
  conforma6ons	
  	
  



Table	
  S1.	
  Capture	
  and	
  detec6on	
  an6bodies	
  
In	
  the	
  leg	
  column	
  of	
  the	
  table	
  shown	
  are	
  capture	
  
anJbodies.	
  In	
  the	
  two	
  right	
  columns	
  shown	
  are	
  
detecJon	
  anJbodies.	
  
2G12	
  recognize	
  clusters	
  of	
  high	
  mannose	
  type	
  
glycans	
  on	
  the	
  outer	
  domain	
  of	
  gp12018,23;	
  
VRC01	
  preferenJally	
  recognizes	
  the	
  CD4	
  binding	
  
site	
  (CD4bs)	
  on	
  all	
  gp12019;	
  b6	
  preferenJally	
  
recognizes	
  the	
  CD4bs20,22	
  on	
  uncleaved	
  gp160 as	
  
well	
  as	
  non-­‐trimeric	
  forms	
  of	
  gp120;	
  PGT145	
  
binds	
  to	
  quaternary	
  epitope	
  at	
  the	
  V2	
  apex;	
  PG9	
  
and	
  PG1621	
   preferenJally	
  recognize	
  quaternary	
  
epitopes	
  that	
  are	
  trimer-­‐	
  and	
  glycan-­‐dependent	
  
and	
  which	
  bind	
  to	
  the	
  V2	
  apex;	
  4B3	
  recognizes	
  
cluster	
  I	
  on	
  gp4117;	
  PGT151	
  recognizes	
  
quaternary,	
  cleavage-­‐dependent	
  epitope	
  at	
  the	
  
gp41-­‐gp120	
  interface24.	
  
	
  	
  
	
  



Table	
  S2.To	
  check	
  the	
  possible	
  compeJJon	
  
between	
  different	
  detecJon	
  anJbodies	
  used	
  in	
  the	
  
present	
  work	
  we	
  captured	
  virions	
  with	
  MNPs	
  
coupled	
  to	
  2G12	
  (that	
  have	
  a	
  broad	
  recogniJon	
  
paGern)	
  and	
  stained	
  with	
  various	
  detecJon	
  
anJbodies	
  used	
  either	
  alone	
  or	
  in	
  combinaJons.	
  As	
  
a	
  posiJve	
  control	
  we	
  tested	
  PG9	
  and	
  PGT145	
  ǿƘƛŎƘ	
  
ōƛƴŘ to	
  closely	
  –situated	
  epitopes.	
  	
  	
  
Presented	
  in	
  the	
  table	
  are	
  compeJJon	
  coefficients	
  
(CC)	
  calculateŘ	
   as	
  Nal/Ncomb	
  where	
  Nal	
  is	
  the	
  number	
  
of	
  posiJve	
  events	
  when	
  a	
  parJcular	
  anJbody	
  was	
  
used	
  alone	
  and	
  Ncomb	
  the	
  number	
  of	
  posiJve	
  events	
  
when	
  this	
  anJbody	
  was	
  used	
  in	
  combinaJon	
  with	
  
the	
  second	
  one.	
  
CC=1	
  indicates	
  no	
  compeJJon	
  between	
  two	
  
anJbodies.	
  Presented	
  are	
  means	
  ±	
  SEM	
  of	
  
replicates	
  or	
  triplicateǎ	
  for	
  each	
  experimental	
  
condiJon.	
  
Note	
  that	
  a	
  combinaJon	
  of	
  PGT145	
  and	
  PG9	
  
anJbodies	
  was	
  not	
  used	
  for	
  detecJon	
  in	
  the	
  
present	
  work	
  but	
  presented	
  as	
  a	
  posiJve	
  control	
  for	
  
the	
  compeJJon	
  assay	
  since	
  these	
  anJbodies	
  bind	
  
to	
  very	
  closely-­‐situated	
  epitopes	
  on Env .	
  	
  
	
  	
  


