
Acute Infection B cell Determinants Predict the Development of Neutralization Breadth
Samantha Townsley1,2, Gina Donofrio1,2, Ningbo Jian1,2, David Leggat3, Vincent Dussupt1,2, Letzibeth Mendez-Rivera1,2, Nicole Doria-Rose3, John Mascola3, Morgane Rolland1,2, Sodsai Tovanabutra1,2, Adrian McDermott3, 

Nelson Michael1, Merlin Robb1,2, and Shelly J. Krebs1,2 on behalf of the RV217 Study Group
1U.S. Military HIV Research Program, Walter Reed Army Institute of Research, Silver Spring, MD, 2Henry M. Jackson Foundation for the Advancement of Military Medicine, Bethesda, MD, 3Vaccine Research Center, National Institute 

of Allergy and Infectious Diseases, National Institutes of Health, Bethesda, MD 

Poster 0291

BACKGROUND
Determining which immunological mechanisms contribute to the 
development of broadly neutralizing antibodies (bNAbs) during 
HIV-1 infection is a major goal to inform vaccine design. It is not 
fully understood if factors during the acute stages of infection 
impact the generation of neutralization breadth years later. 

Fig. 4. Reduction of naïve population drives reduced peripheral B cell count in broad neutralizers

Fig. 5: Total B cell Subset Changes are more dynamic in Broad Neutralizers

Fig. 6: Individuals with higher B cell engagement of their founder Env 1-month post-infection predict development 
of neutralization breadth

RESULTS:
Reduced peripheral B cells starting at month 1 post-viremia were 
predictive of the development of bNAbs (HR=0.37, 95% CI: 0.18-
0.76, p=0.007). Individuals with less than 160 B cells/mm3 at 
month 1 were 42 times more likely to develop neutralization 
breadth. Reduced peripheral B cells were driven by a reduction 
in peripheral naïve B cells occurring as early as 14 days post-
viremia. Naïve B cell frequencies at day 14 inversely correlated 
with frequencies of founder Env-specific (p<0.02), plasmablast 
(p<0.0001), and integrin β7+ (p<0.001) B cell populations, 
suggesting early B cell engagement, differentiation, and migration 
to lymph nodes. Additionally, increased B cell engagement of 
respective founder gp140 Envelopes at 1 month predicted the 
development of bNAbs (OR=1.13, 95% CI: 1.02-1.28, p=0.035). 
Individuals with high engagement of their respective autologous 
founder Env at 1 month had a higher probability of developing 
neutralization breadth compared to individuals with low 
engagement of their autologous founder Env (p=0.02). 

CONCLUSIONS:
These data demonstrate development of neutralization breadth is influenced by early immunological mechanisms 
within the first month of acute infection. The reduction of peripheral naïve B cells in broad neutralizers and early, 
heightened engagement of the founder Env favored the development of broadly neutralizing antibodies, providing 
evidence that acute infection events lead to downstream functional outcomes.

METHODS:
Utilizing 178 longitudinal samples from 72 HIV-1 infected, 
ART-naïve individuals within the RV217 cohort, we identified 
16 individuals who were able to neutralize >70% of a panel 
of 34 viruses (broad neutralizers) and 12 individuals not 
able to neutralize >35% after 3 years of infection (non-broad 
neutralizers). Founder env genes were sequenced, and gp140 
founder Env proteins were produced to characterize respective 
early autologous B cell responses. Founder Env+ and total B cell 
populations were phenotyped at pre-infection, peak viral load  
(day 11-18), month 1 (day 30-43), and chronic infection timepoints 
(day 391-2115).

Key findings: 
The initial interaction of naïve B cells to founder HIV 
Env is important for the development of neutralization 
breadth  

–– Higher frequencies of founder Env-specific B cells 
1 month following infection predict neutralization 
breadth
–– Engagement of founder with naïve B cells leads 
to greater B cell migration, activation, and 
differentiation
–– Reduction in total peripheral B cells is a strong 
indicator of a robust B cell response 
–– Diversifying immunogens is advantageous for vaccine 
strategies (50% of broad neutralizers had multiple 
founders) The views expressed are those of the authors and should not be construed to represent the positions of the U.S. Army, the Department of Defense, or 

HJF. The investigators have adhered to the policies for protection of human subjects as prescribed in AR 70–25.

Fig. 2. Early onset of cross-neutralization in Broad Neutralizers

Fig. 4. Reduction of naïve population drives reduced peripheral B 
cell count in broad neutralizers
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Fig. 6: Individuals with higher B cell engagement of their founder Env 
1-month post-infection predict development of neutralization breadth

LogRank test: p=0.02

1 month: 30-43 days following initial viremia 
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(136-270)
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(367-541)

Year 2   
(615-891)

Year 3   
(917-1275)

10204 7% 0% 13% 12% 74% NS
10220 0% 0% 20% 21% 53% 38%
20337 0% 13% 20% 79% NS 47% 1-20%
20509 0% 13% 0% 82% NS 91% 21-40%
20511 0% 13% 27% 38% 85% On ART 41-60%
30112 7% 27% 33% 29% 50% 76% 61-80%
30124 13% 7% 33% 47% 53% 82% 81-100%
30156 0% 13% 20% 62% 62% 77%
30196 0% 13% 27% 24% 77% 85%
30486 0% HB 0% 94% LFU LFU
40123 0% 0% 7% 6% 18% 82%
40134 13% 13% 20% 35% 56% 77%
40363 0% 0% 0% 24% 88% On ART
40436 0% 13% 20% 50% 76% 65%
40503 0% 7% 20% 27% 27% 71%
40512 0% 7% 20% 38% 85% 97%
20178 7% 13% 20% 15% NS 21%
20225 0% 0% 20% 12% NS 29%
20233 7% 20% 27% 18% 12% 26%
20263 0% 0% 7% 12% NS 9%
20355 0% 0% 7% 32% NS 12%
20631 0% 0% 7% 9% 32% 9%
30507 0% 0% 7% 24% 18% 21%
40094 0% 0% 13% 6% 24% 26%
40139 0% 0% 0% 9% 12% 9%
40195 0% 0% 0% 6% 9% 15%
40265 20% 7% 27% 15% 21% 26%
40511 0% 0% 7% 21% 12% 12%
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Fig. 3: Individuals with reduced peripheral B cell counts are more likely to develop neutralization breadth

•	Individuals with <160 B cells/mm3 are 42 times more likely in 
developing neutralization breadth
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Cut-off
Likelihood 
of Breadth

Lower 75% 0.400 0.049 2.356 0.334 298 3x
Lower 65% 0.175 0.022 0.957 0.061 269 6x
Lower 50% 0.121 0.018 0.625 0.017 226 8x
Lower 35% 0.024 0.001 0.190 0.002 160 42x
Lower 25% 0.071 0.003 0.539 0.026 152 14x

Logistic Regression: Month 1 B Cell Counts

Fig. 3: Individuals with reduced peripheral B cell counts are more likely 
to develop neutralization breadth
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• Individuals with <160 B cells/mm3 are 42 times 
more likely in developing neutralization breadth
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Fig. 3: Individuals with reduced peripheral B cell counts are more likely 
to develop neutralization breadth
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• Individuals with <160 B cells/mm3 are 42 times 
more likely in developing neutralization breadth
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Fig. 3: Individuals with reduced peripheral B cell counts are more likely 
to develop neutralization breadth
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Logistic Regression: Month 1 B Cell Counts

Fig. 3: Individuals with reduced peripheral B cell counts are more likely 
to develop neutralization breadth
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Fig. 2. Early onset of cross-neutralization in Broad Neutralizers

• Broad neutralizers were significantly increased in cross-neutralization compared to non-broad 
neutralizers by month 3

• Events prior to month 3 impact the development of cross-neutralizing antibodies
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Fig. 2. Early onset of cross-neutralization in Broad Neutralizers

• Broad neutralizers were significantly increased in cross-neutralization compared to non-broad 
neutralizers by month 3

• Events prior to month 3 impact the development of cross-neutralizing antibodies
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Fig. 2. Early onset of cross-neutralization in Broad Neutralizers

• Broad neutralizers were significantly increased in cross-neutralization compared to non-broad 
neutralizers by month 3

• Events prior to month 3 impact the development of cross-neutralizing antibodies

•	Neutralization breadth assessed using a 35 virus panel 
representing diverse Envs

•	Assessed 179 longitudinal samples from 72 individuals 
•	Time range was 30-2115 days after RNA+ and prior to 

ART initiation
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§ Neutralization breadth assessed using 
a 35 virus panel representing diverse 
Envs

§ Assessed 179 longitudinal samples 
from 72 individuals 

§ Time range was 30-2115 days after 
RNA+ and prior to ART initiation
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§ Neutralization breadth assessed using 
a 35 virus panel representing diverse 
Envs

§ Assessed 179 longitudinal samples 
from 72 individuals 

§ Time range was 30-2115 days after 
RNA+ and prior to ART initiation
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Fig. 1. Identification of Broad and Non-broad Neutralizers
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§ Neutralization breadth assessed using 
a 35 virus panel representing diverse 
Envs

§ Assessed 179 longitudinal samples 
from 72 individuals 

§ Time range was 30-2115 days after 
RNA+ and prior to ART initiation
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Infecting	
Env	Subtype

Days	from	
RNA+

Abbott	RealTime	HIV-
1	RNA	(Copies/ml)

n/a A A A A A B B B B B B B B B B B B C C C C C C C CD D D AE AE AE AE AE AG AG

Broad	Neutralizers
439 194984 20 20 20 26 20 20 81 20 63 20 20 20 20 20 33 20 24 36 20 20 286 20 25 20 1229 20 22 20 20 20 20 20 20 20 33
691 83176 20 61 161 148 45 27 255 20 205 22 40 92 20 41 94 33 77 84 57 25 452 51 59 76 3518 20 184 34 50 20 54 170 50 78 79
423 14125 20 20 31 23 20 20 4663 20 71 20 20 102 20 20 39 20 27 27 20 20 220 20 20 20 2797 20 36 20 20 20 20 116 20 20 59
765 87096 20 31 75 35 65 123 3098 75 112 58 34 82 31 25 61 20 79 29 59 20 1117 31 32 20 6333 27 57 47 20 43 20 213 20 35 105
917 275423 20 20 62 29 25 63 2057 61 112 49 21 59 20 20 55 20 72 26 20 20 846 20 22 20 9942 20 20 20 20 28 20 140 20 20 94
2115 165959 20 49 221 59 84 26 3437 80 194 125 99 109 70 62 53 30 95 46 221 52 1693 51 29 30 8157 40 55 44 36 31 35 269 21 92 82
435 281838 20 56 66 78 53 42 1412 20 151 32 20 47 21 32 129 22 43 61 54 58 1613 68 69 31 4343 42 96 64 53 45 45 52 42 78 93
1122 64565 20 38 23 26 27 38 2296 20 101 20 37 21 22 33 69 20 49 20 124 26 2869 23 21 27 8207 20 78 146 55 34 36 133 209 237 136
1262 199526 20 20 20 83 31 23 1498 20 117 20 34 40 20 20 47 21 45 20 131 21 3726 20 23 25 5273 75 109 180 54 38 25 103 210 135 49
533 9772 20 53 48 78 67 63 308 20 74 69 38 56 49 51 79 27 57 67 49 49 1614 73 63 35 4303 59 55 43 53 49 35 95 40 32 161
932 3548 20 24 48 48 53 52 449 41 87 42 45 59 53 78 43 68 63 59 154 63 5302 44 62 51 3529 20 36 133 60 558 280 194 61 229 61
434 38019 20 20 40 33 36 50 450 20 73 24 25 53 25 20 36 20 38 40 30 27 1516 35 20 20 3699 27 34 83 20 733 266 73 20 20 156
868 75858 20 31 62 54 74 97 1144 20 272 75 65 63 45 91 54 46 172 106 162 44 9709 49 53 20 13530 54 28 173 61 136 158 155 37 166 71
541 3467 20 20 105 57 20 20 510 20 150 22 34 53 20 20 68 20 30 31 20 20 2264 20 21 20 781 20 21 20 20 20 20 131 20 20 169
760 3631 20 20 100 42 20 20 1805 62 377 45 52 71 23 20 127 20 121 46 43 20 8715 31 24 33 3727 20 62 21 20 25 26 212 20 21 344
1124 851 20 117 192 126 20 34 2752 36 398 69 98 168 62 37 119 57 161 70 73 31 10799 48 86 81 2788 20 132 21 58 40 65 277 25 73 245
1463 10965 20 20 20 30 20 20 2250 20 372 28 20 29 22 20 20 20 32 20 43 20 6428 20 20 20 1511 20 23 20 20 20 20 138 20 84 47
1645 20417 20 20 60 90 50 20 16126 36 2186 35 20 58 36 20 20 20 75 23 40 20 33178 20 20 25 8790 20 25 20 20 20 20 292 20 48 21
455 35481 20 20 99 20 20 20 558 54 130 44 41 60 20 20 57 20 68 20 43 20 596 20 26 20 7700 20 107 20 26 25 26 485 20 43 117
757 26915 20 20 143 74 20 63 707 92 106 73 46 88 20 20 67 20 173 25 46 22 779 20 20 20 8454 31 20 20 43 50 35 583 20 32 97
1085 5248 20 57 110 57 60 29 1204 220 326 173 101 131 179 29 63 21 112 26 285 41 905 30 42 42 3891 185 69 53 153 76 61 682 27 143 109
1412 9772 20 49 119 55 7346 26 2991 356 696 260 289 191 62 31 51 26 160 23 242 38 1456 24 20 32 9036 35 71 26 70 47 40 1655 20 180 173
488 10715 20 42 83 60 21 171 397 20 117 20 55 124 45 62 96 20 55 83 21 20 1322 45 53 35 2977 20 112 22 30 24 27 116 33 64 98
740 2951 20 34 57 65 27 116 473 20 161 23 48 123 20 79 110 20 89 58 64 37 1802 34 44 34 4232 29 89 20 52 29 33 187 41 74 132
1154 3890 20 41 102 56 20 718 779 75 270 30 83 482 408 247 110 99 180 75 57 20 2637 34 43 38 13002 103 240 50 33 33 31 145 45 65 257
1447 2399 20 20 39 20 20 266 1051 51 322 67 35 311 115 203 53 34 68 20 59 39 5636 43 20 21 7302 140 107 45 20 20 20 173 20 89 106
445 22387 20 20 53 22 28 20 550 20 77 20 20 136 20 20 63 20 35 21 20 20 472 20 38 20 6861 20 20 20 20 20 20 45 20 20 30
740 35481 20 51 136 167 75 160 1144 70 229 53 48 209 72 20 85 40 91 51 59 67 762 42 64 64 11273 20 57 20 46 34 29 155 25 33 112
1097 19055 20 43 181 351 92 267 686 110 161 148 43 295 189 20 130 54 141 69 48 129 612 68 114 126 7849 20 52 34 54 48 28 161 47 31 191
1501 281838 20 22 121 661 34 748 3079 205 584 150 51 651 258 20 20 41 98 24 384 117 1088 64 59 85 3011 41 40 20 25 23 20 220 20 48 49
1593 416869 20 20 78 943 33 914 4312 169 810 135 23 1137 339 20 20 36 78 29 515 122 1252 77 61 61 4284 50 45 20 20 20 20 197 20 20 20

C 391 <40 20 83 96 102 96 138 218 20 61 120 70 54 50 61 103 61 51 81 66 61 453 98 60 60 301 82 87 120 69 50 55 39 45 71 51
406 141254 20 20 20 20 20 20 34 20 20 20 20 20 20 20 20 20 20 26 20 20 86 20 20 20 64 20 20 20 20 20 20 20 20 20 20
684 131826 20 20 20 20 20 20 54 20 31 22 20 20 20 20 42 20 20 54 20 20 181 20 30 20 322 20 20 20 20 31 20 269 24 20 21
987 353734 20 37 36 172 56 74 218 20 112 59 69 91 69 40 121 40 90 75 207 135 1018 67 69 24 934 86 79 82 133 228 132 604 77 172 69
1428 356245 20 20 20 163 74 20 270 20 97 20 20 20 20 20 60 20 55 20 164 23 1337 32 90 20 1320 20 25 20 138 155 75 453 21 117 56
1575 20 25 20 186 37 20 399 20 98 25 20 26 20 20 71 20 89 29 131 20 1695 33 61 27 1395 24 79 32 179 191 148 580 40 139 104
433 13804 20 20 20 80 26 170 296 49 66 20 21 39 46 20 61 20 32 26 26 40 690 20 33 20 4555 20 34 20 31 41 34 55 24 24 112
675 708 20 20 20 160 20 286 762 66 162 21 21 73 44 20 52 20 104 46 89 65 934 20 124 20 5295 41 39 20 39 45 20 139 32 23 122
1014 22387 20 20 22 216 25 514 1233 197 258 20 72 177 105 20 96 25 128 74 153 192 1140 29 164 42 7440 61 74 44 54 53 33 115 46 108 136
1442 22459 20 23 20 435 20 887 3689 241 645 20 56 183 61 20 25 26 109 48 339 119 2375 38 147 75 5165 47 104 38 79 63 27 160 20 25 56
1701 12238 20 20 20 455 20 1062 5048 181 569 20 83 151 76 20 21 41 128 47 219 90 2229 46 146 86 10019 39 190 20 53 52 58 100 20 25 49
402 190546 20 20 37 20 20 20 40 20 43 20 20 27 20 20 75 20 20 52 20 20 429 20 20 20 1998 20 31 20 42 20 20 82 20 20 57
745 707946 20 36 60 65 80 69 244 21 226 61 53 115 76 37 136 40 78 97 84 40 7052 80 79 26 25042 111 79 86 51 309 49 429 64 70 411
421 14791 20 36 21 61 20 308 253 20 128 20 20 124 20 20 34 20 118 46 20 20 390 20 22 20 7000 62 70 20 74 80 120 196 56 20 85
671 18197 20 34 39 232 22 454 374 55 210 54 61 185 89 47 40 26 135 102 54 41 1297 45 69 37 2461 213 27 43 74 179 132 164 222 20 247
1083 8447 20 20 28 455 20 820 460 41 287 20 20 376 177 58 20 20 302 131 122 20 1580 100 94 95 2034 286 38 31 87 373 245 309 761 32 35
1342 17589 20 22 42 355 20 1223 821 51 340 20 20 550 120 59 20 20 419 130 179 21 1930 142 81 159 2530 357 25 20 89 473 207 325 835 57 29
506 234423 20 20 20 20 20 20 210 20 71 20 20 27 20 20 48 20 20 26 20 20 1751 20 20 20 4065 20 75 20 24 47 20 224 30 20 162
807 56234 20 20 20 20 20 20 581 20 60 20 20 29 20 20 35 20 20 38 20 20 6189 22 25 20 5874 20 20 20 46 91 20 285 93 20 173
1097 169417 20 28 20 20 51 66 593 20 60 49 20 20 24 55 30 21 63 57 74 42 11766 50 46 45 13888 21 61 69 130 204 59 313 422 62 108
401 316228 20 20 38 20 20 20 226 20 173 61 20 58 20 20 91 20 67 51 27 20 640 20 20 20 5120 20 26 29 35 173 45 277 32 20 50
646 1815328 20 58 70 108 66 87 1433 145 226 185 21 126 71 20 119 30 106 84 415 66 3040 48 26 20 7034 61 70 91 182 746 159 1711 262 102 141
846 247383 20 1099 75 122 61 81 2191 121 180 72 58 79 70 45 131 43 146 43 166 45 2347 91 51 44 5112 66 75 101 1083 2386 505 2115 122 181 130
1142 84664 20 3622 74 156 44 44 5584 159 376 111 29 101 79 52 189 59 195 121 205 50 3520 69 71 58 8470 75 84 147 1494 4532 978 2461 75 200 141

Non-broad	Neutralizers
438 60 20 20 20 20 20 20 236 20 75 20 20 39 20 20 38 20 20 20 20 20 325 20 20 20 1320 20 20 20 20 20 20 20 20 20 56
928 48 20 20 20 26 20 20 672 20 57 20 20 26 20 20 20 20 20 22 20 20 548 20 20 20 595 20 20 20 20 20 20 55 20 67 47
1101 <40 20 20 20 20 20 20 628 20 88 20 20 29 20 20 20 20 20 20 20 20 1121 20 20 20 1125 20 31 20 20 20 21 43 20 33 24
430 135 20 20 20 38 20 20 178 20 30 20 20 20 20 20 49 20 20 38 20 20 614 37 28 20 1260 20 23 20 20 20 20 20 20 20 33
1188 123 20 20 20 20 20 20 363 20 53 20 20 20 20 20 76 20 20 20 29 20 4197 20 20 20 4844 85 28 20 76 69 20 20 20 50 103
442 2754 20 20 20 20 30 22 1837 20 239 20 20 20 20 20 62 20 20 20 20 20 2399 20 20 20 9309 20 20 20 20 22 20 20 20 20 341
694 3981 20 20 20 20 20 20 5104 20 310 20 20 20 20 20 20 20 20 20 20 20 4390 20 20 20 11540 20 20 20 20 20 20 20 20 20 20
926 3236 20 20 20 20 30 20 11652 20 1152 20 20 41 33 20 20 20 20 20 51 24 7529 22 20 20 10916 20 22 20 22 20 20 52 20 47 51
432 <40 20 20 21 20 20 20 75 20 26 20 20 20 20 20 39 20 20 20 20 20 240 20 20 20 710 20 20 20 28 20 20 20 20 20 59
1235 89 20 20 20 20 20 20 312 20 22 20 20 20 20 20 20 20 20 20 20 20 484 20 20 20 805 20 23 20 20 20 20 20 20 20 20
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12% 28
74% 70
21% 37
53% 63
38% 47
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85% 134
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427 8128 20 31 35 39 34 56 2537 20 190 27 20 40 26 25 92 20 20 69 20 20 1129 53 49 28 3151 29 33 25 20 24 21 33 39 20 87
1185 2570 20 20 20 20 20 20 4909 20 288 20 20 23 20 20 20 20 20 20 20 20 5758 20 20 20 6958 20 20 20 20 20 20 20 20 20 20
434 12023 20 20 20 20 20 20 90 20 31 20 20 20 20 20 43 20 20 20 20 20 33 20 20 20 231 20 20 20 20 20 20 20 20 20 20
770 63096 20 21 20 21 24 20 286 20 47 20 20 20 20 20 20 20 33 25 42 20 268 20 20 25 323 24 54 206 44 20 30 83 24 127 111
1092 63096 20 20 20 20 20 20 198 20 20 20 20 20 20 22 20 20 20 21 20 20 104 20 20 20 252 20 20 33 20 20 20 20 20 31 39
423 7586 20 20 24 23 20 75 218 20 51 20 20 35 20 20 124 20 24 20 20 20 1139 20 29 20 3203 20 20 20 20 20 25 153 20 20 85
692 12589 20 20 20 20 20 20 1030 20 141 20 20 24 20 20 20 20 20 20 27 20 2015 20 20 20 1431 20 20 20 20 20 20 22 20 102 56
964 66069 20 20 20 20 20 20 3774 20 346 20 20 51 38 20 20 20 20 20 48 20 6501 20 20 20 4390 20 20 20 20 20 20 20 20 20 62
422 45709 20 20 20 20 20 20 21 20 20 20 20 20 20 20 20 20 20 20 20 20 177 20 20 20 607 20 20 20 20 20 20 20 20 20 20
709 269153 20 20 24 20 20 20 59 32 37 20 20 24 20 20 32 20 74 27 20 20 287 20 20 20 1037 20 20 20 20 72 42 153 20 20 50
1002 275423 20 20 26 23 20 20 139 33 48 48 20 35 20 20 20 20 35 28 42 20 877 20 20 20 2005 20 20 20 20 63 20 92 20 20 87
426 74131 20 20 20 20 20 20 137 20 20 20 20 20 20 20 27 20 20 20 20 20 258 20 20 20 992 20 20 20 20 20 20 20 20 20 36
690 20633 20 20 20 20 20 20 479 20 42 20 20 20 20 20 20 20 20 20 20 20 533 20 20 20 1221 20 20 20 20 20 20 20 20 20 20
1027 61000 20 20 20 20 20 20 892 20 20 20 20 20 20 20 20 20 20 20 20 20 1045 20 20 20 1043 20 20 20 20 20 20 27 20 20 20
1275 20 20 20 20 20 20 476 20 20 20 20 20 20 20 20 20 20 20 20 20 623 20 20 20 979 20 20 20 20 20 20 20 20 20 20
410 128825 20 20 20 20 20 20 20 20 20 20 20 20 20 20 20 20 20 20 20 20 410 20 20 20 506 20 20 20 20 20 20 20 20 20 20
679 85060 20 20 20 20 20 20 35 20 20 20 20 24 20 20 20 20 20 25 20 20 1948 20 24 20 1466 27 20 20 20 26 20 28 20 20 56
1112 26400 20 20 20 20 20 20 59 20 20 20 20 20 20 20 20 20 20 20 20 20 2289 20 63 20 2373 20 20 20 60 20 20 20 20 20 20
397 27542 20 20 20 20 20 20 2070 20 150 20 20 20 20 20 44 20 20 32 20 20 455 20 20 20 1742 20 20 20 20 20 20 20 20 20 22
671 22387 20 20 39 178 20 20 3361 20 220 20 20 20 20 20 75 20 20 30 25 20 506 20 25 20 2764 20 20 20 34 37 47 20 32 20 31
1071 29072 20 20 20 413 20 20 9909 20 149 20 21 24 20 20 28 20 20 27 46 20 701 20 20 20 1997 20 20 47 20 59 40 20 20 20 20
1433 26669 20 20 20 147 20 20 5416 20 99 20 20 20 20 20 20 20 20 20 21 20 237 20 20 20 622 20 20 22 27 58 52 20 20 20 20
1580 55943 20 20 20 318 20 20 6109 20 121 20 20 20 20 20 20 20 20 21 36 20 233 20 20 20 689 20 20 31 55 77 52 31 21 20 21
376 19055 20 20 20 20 21 20 233 20 47 20 22 39 20 20 20 20 20 41 20 20 980 33 37 20 608 23 20 20 20 21 20 72 20 20 68
711 14807 20 20 20 20 20 20 260 20 20 20 20 20 20 20 20 20 20 20 20 20 402 20 20 20 447 20 20 20 20 20 20 61 20 20 20
1050 10676 20 20 20 20 20 20 195 20 20 20 20 20 20 20 20 20 20 27 20 20 674 20 20 20 415 20 20 20 20 20 20 83 20 20 20
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Broad Neutralizers:   
Neutralize >70% of viruses 
at any time (N=16)

Non-broad Neutralizers: 
Neutralize <35%, must be in 
study through year 3 (N=12)

Broad Neutralizers:  
Neutralize >70% of viruses  
at any time (N=16)

Non-broad Neutralizers:  
Neutralize <35%, must be in  
study through year 3 (N=12)


