"Defining the Specificities of Broadly Neutralizing Sera"

Challenges:
*polyclonal
*distinguishing neutralizing and
non-neutralizing fractions




Clade B, C, E cross-clade neutralization by mAbs and sera

1C50 1/dilution
MONOCLONAL ANTIBODIES CLADE B PLASMAS CLADE E PLASMAS
Envelope | Origin | Cultured?" | Clone??| sCD4 | b12 | 2G12 | 447D | F425 | 58.2 | 2F5 | 4E10 | z23 | z85 | z2 |[LTNP2| z87 | Ni6 cs4 | clo| c1 | E17 | E6 E3
APV 10 USA No Q >50 | >50 | >50 | nd. | >50 | nd. | >50 | >50 | 158 o4 46 136 87 44 <30 | 104 43 32 37 33
APV 7 USA No Q >50 | >50 | >50 | nd. | >50 | nd. | >50 | 2668 | 166 | 104 27 33 25 26 <30 | 65 43 51 68 53
APV 2 USA No Q >50 | 207 | 162 | nd | >50 | nd. | 1.28 | 334 | 406 | 278 92 108 33 78 90 89 37 154 93 78
Yes Q >50 | >50 >50 | nd. | >50 | >50 | 1.45 | 304 | 348 88 60 162 79 178 61 120 | 260 | 130 53
APV 4 USA No Q >50 | >50 | >50 | nd. | >50 | nd. | 280 | 577 | 193 | <20 84 <20 | <20 | 241 48 192 48 73 82 69
B [ee USA Yes Q |4226| >50 | 50 | >50 | nd. | >50 | 353 | 7.48 | 129 %4 31 67 104 29 36 61 <30 | 50 52 43
0 [_Apvi USA No Q 3546 | >50 | 2394 | nd. | >50 | nd. | 2162 | >50 | 234 | 158 54 107 86 46 <3 | 83 52 47 64 53
2 [0 USA Yes Q 26.62 | 13.06 | 10.02 [ 101 | nd. 4231 | 536 | 183 | 169 84 196 89 73 31 138 | 154 <30 | <30 31
S [o2us712 USA Yes Q 2520 | 922 | >50 nd | 136 | 580 | 7.68 | 173 | 183 79 177 | 148 39 84 42 33 114 36 41
o [ _Apve USA No Q 2481 | >50 | 313 | nd. | >50 | nd. | >50 204 35 52 % 43 25 45 126 39 93 74 75
& [ JrcsFe USA Yes c 6.35 >50 | 503 | 3280 | 336 | 6.00 | 270 | 449 | 149 57 176 | 184 | 222 59 57 126 58 50
< Yes Q 341 | 118 >50 | nd. | >50 | 338 | 522 | 217 | 306 62 128 57 31 53 62 41 46 57 72
o USA Yes C 2.69 142 | 3261 ] nd. | >50 | 570 | 1280 364 | 192 76 % 120 66 62
Yes Q 184 230 | 4031 | nd. | 3981 | 240 | 413 | 185 77 60 41 165 51 73 81 70 75 52 61
5768 USA Yes Q 119 | 152 [ >50 | >50 | nd. | >50 | 924 | 2189 | 463 | 414 | 211 | 140 | 104 71 o7 137 78 64 49 58
APV 5 USA No Q >50 | >50 | nd. | >50 | nd. | >50 | 9.19 319 | 112 | 156 | 202 | 147 | 117 65 31 118 73 41
NL4-3 France Yes c 1815 | >50 | 241 | 495 213 | 140 | 450
SF162 USA Yes C n.d. n.d. 1.00 3.95 n.d. n.d. n.d. n.d. n.d. n.d.
average:| 287 | 213 89 322 | 216 77 113 | o1 | 63 116 64 54
201 ] 89 78
unknown | No Q >50 | 943 | >50 | nd | >50 | nd. | >50 | 328 | 235 | 230 | 152 2 56 66 | 805 | es1 | 288 70 99 141
unknown | No Q 47.27 | >50 | >50 | nd. | >50 | nd. | >50 | 328 | 96 92 66 139 74 39 73 110 40 141 | 143 89
Yes Q 3587 | 224 | >50 | >50 | nd. | >50 | >50 | 308 | 232 | 191 | 152 | 101 | 126 89 412 | 105 | 210 | 327 | 115 80
unknown | No Q 3539 | 2147 | >50 | nd. | >50 | nd. | >50 | 7.25 | 231 27 43 45 88 102 98 187 52 49 95 41
unknown | No Q 3198 | >25 | >50 | nd. | >50 | nd. | >50 | 20 159 94 41 58 51 61 75 78 59 51 99 71
Yes Q 2161 | >50 | >50 | >50 | nd. | >50 | >50 | 212 | 367 82 78 114 o1 51 130 | 190 [ 287 92 99 87
unknown | No Q 20.94 >50 | nd. | 4092 | nd. | 349 | 400 | 80 166 24 21 21 31 35 44 32 45 60 34
Yes Q 968 | >50 | >50 | >50 | nd. | >50 | >50 | 423 | 456 64 125 33 83 188 | 118 | 177 | 110 88 70
98BR004 Yes Q 902 | >50 | >50 | >50 | nd. | >50 | >50 | 6.3 140 | 210 73 36 74 124 46 65 55 52 54
unknown | Q 898 | >50 | >50 | nd. | >50 | nd. | >50 | >50 | 70 %4 30 21 27 59 185 9% 103 80 164 59
Q 846 | 125 | >50 | >50 | nd. | >50 | >50 | 2.8 | 475 | 362 | 147 65 55 71 313 | 136 | 144 | 196 %0 103
97zA012 | S. Africa Q 634 | >50 | >50 | >50 | nd. | >50 | >50 | 3.68 | 269 | 238 43 65 30 58 279 | 179 | 115 | 128 | 100 %4
unknown 526 | >50 | >50 | nd. | >50 | nd. | >50 | 27.05| 144 | 197 55 34 48 29 38 53 54 52
Q >50 | >50 | nd. | >50 | >50 203 | 194 | 107 60 105 61 256 54 %4 69
unknown Q >50 | >50 | nd. | >50 | nd. | >50 | 7.06 | 248 | 275 37 84 42 87 103 165 89 %8 138
Q 1004 | >50 | >50 | nd. | >50 | >50 | 752 | 373 | 227 83 58 39 53 144 | 152 88 62 64 89
unknown Q 3227 | >50 | nd. | 321 | nd. | >50 | 1.06 254 296 | 371
average:| 271 | 198 83 69 58 63 | 204 | 202 | 160 | 100 95 79
124 | 189 | 91
92THO005 | Thailand Yes Q >50 | >25 | >50 | >50 | nd. | nd 102 | 405 <20 | 118 21 40 111
92TH024 | Thailand Yes Q >50 | >25 | >50 | >50 | nd. | nd. 274 62 109 <20 39 56
MBAE12 | unknown No Q >50 >50 | nd | >50 | nd. | 1.34 | 108 | 204 <20 | 111 58 32 112
MB AE 2 | unknown No Q 4822 | >50 | >50 | nd. | >50 158 | 174 | 132 23 21 33
92TH022 | Thailand Yes Q 38.64 >50 >50 >50 nd. 116 63 55 <20 20 27
VLGC AE1 | unknown No Q 28.30 >50 >50 >50 n.d. 420 <20 64 <20 30 53
MB AE1l | unknown No Q 19.44 n.d. nd. n.d. >50 n.d. nd. n.d. 254 <20 119 <20 <20 29
MB AE 4 | unknown No Q 16.95 >50 >50 nd. >50 nd. 139 194 86 <20 34 <20 <20 49
MB AE 8 | unknown No Q 1425 | >50 | >50 | nd. | >50 | nd. | 1.96 | 266 | 260 | 199 78 38 40 71
MB AE5 | unknown No Q 1351 | >50 [ 1872 | nd. | >50 | nd. | 9.65 | 976 | 216 | 120 | 173 45 29 38
MBAE13 | unknown No Q 1311 [ 1588 | >50 | nd. | >50 | nd. | 128 | 103 | 185 | 100 | 157 <20 26 34
MB AE 7 | unknown No Q 1253 | 3183 [ 2070 | >50 | >50 | nd. | 1157 | 465 | 180 | 146 | 108 21 46 47
CMU06 | Thailand Yes Q 1165 | >50 | >50 | >50 | nd. | >50 | 121 | 105 | 315 | 195 o1 o5 31 59
92THO01 | Thailand Yes Q 660 | >50 | >50 | >50 | nd. | >50 | 125 | 149 | 218 | 117 | 134 | <20 30 45
92TH019 | Thailand Yes Q 489 | >50 | >50 | >50 | nd. | >50 | 235 | 187 | 223 | 116 | 117 23 47 103
MB AE10 | unknown No Q 705 | >25 | nd | nd. | >50 | nd. | nd | nd | 205 | 192 88 25 28 37
MB AE 1 | unknown No Q 261 | >50 | >50 | nd. | >50 | nd. | 209 | 225 | 330 | 305 | 100 32 38 49
average:| 244 112 105 31 32 56
97
aMLv_ | >50 | >50 | >50 | >50 | >50 | >50 | >50 | >50 | >50 | <40 | <20 | <20 | <20 | <20 | <20 | <30 | 64 | <30 | 41 | 34 | 38




Mapping methods

Native PAGE



SOS:
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Infection and neutralization by mAbs

1. pre-attachment 2. CD4-engagement; 3. coreceptor engagement
exposure of coreceptor binding site
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Behavior of mAbs in different neutralization assay formats

Anti-gp120 Anti-gp41
Assay bl2 2G12 2F5
standard £
post-CD4/ - - t\ﬁ/\
CCRS5 o] o]
s @ T B8 dh b 1 b4

Crooks et al. Human Antibodies 14:101 (2005)
Binley et al J.Virol. 77:5678 (2003)



Mapping HIV+ plasma neutralization

format
IC50 titer: human plasma gpl20 titer standard post-CD4/CCR5
H N308 250,000
50-300 #11H 500,000
300-1000 L92 1,000,000
L9909 1,500,000
R2 600,000
739 80,000
AB2 100,000
TN15 603,000
J864 248,000
N160 500,000
K370 381,000
TN11 119,000
L503 612,000
HIV- <300
spiked human plasma
J864 248,000
J864+b12 N.D.
J864+2G12 N.D. 120
J864+2F5 N.D. 110 71

*Lack of post-CD4/CCR5 neutralization indicates mostly a- gp120 neutralization (not a- gp41)

Crooks et al. Human Antibodies 14:101-113 (2005)



Neutralization
mechanism

Native PAGE



Native PAGE trimer binding assay

mADb| (- m HIVI T2 T3
epitope CD4bgCD4bs mann V3 CD4| p41 gp4l| gp4l| gp4l
trimer gp i- L A

Infer: trimer binding directly correlates with neutralization

P.Moore et al. J.Virol. 80:2515-2528 (2006)



2612 and soluble CD4
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*3 x 2612's bind per trimer
*direct correlation to trimer binding and neutralization IC50s
*2612 saturates over a large concentration range; sCD4 is "all or none" (co-operative?)




Comparison of 2612 and Z13

() [03] 1

2612 -
(trimer IC50=0.3ug/ml n
neut IC50=0.5ug/ml) o -

Z13 (anti-gp41) ) 03] 1]3
(trimer IC50=3ug/ml 14
neut IC50=45ug/ml) H H H

*trimer binding is more sensitive than neutralization for detecting anti-gp41 Abs
Perhaps more gp41 Ab required before neut effect (3x Abs)?
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Trimer shifts are mediated by neutralizing_plasmas

“

- N308 L503
neut IC50 1:3,000 <1:40
1/plasma diln 100 | 1,000 10| 100




Gpl120 and gp41 mutations in Env trimers.
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Shifts of 2G12 and b12 knockout trimers
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mAb
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N308 plasma binding to
2G12 and bl2 “knockout” trimers

2G12 mutant b12 mutant

N308 titrate N308 titrate
() bil2 ‘ () bl2 ‘
- U H H H H

*368 (Ab12) mutant knocks
out most of HIV+ plasma

(N308) neutralization.




...BUT: a fraction of trimer binding doesn’t

overlap the b12 epitope

‘ N308 titrate

...1.e. something completely different? Gp41 Abs?



Summary

Neutralizing HIV+ plasma:
-368-sensitive

-but not all b12
overlapping

bl2

N

2G12

2F5/4E10
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