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Methods: We have developed a lentiviral pseudovirus-based deep mutational scanning platform capable of
safely measuring the effects of all possible HIV Envelope (Env) mutations on neutralization by antibodies or sera
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Each lentivirus genome contains one HIV Env mutant and one short random nucleotide
barcode. An initial infection is used to integrate one genome per cell into a cell line. Library Design: We are using mutant Env libraries of clade A BF520 Env
Random Barcode-variant and clade B TRO.11 Env to map escape from neutralization across strains
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In this way, genotype-phenotype linked pseudoviruses can be produced from those M Clade
cells without mutant-barcode scrambling by lentiviral recombination, and inexpensive
Illumina sequencing can be used to read the barcode frequencies after experiments
Results: Antibody 007 has unique neutralization activity
compared to other V3-targeting antibodies
Antibody Ant(:)il(:));)dy £
pels 10-1074 A\
'\\‘\'\“\\» & /N 3 —
R ) N _ : :
\ \ g T\\{\) Sugsﬂifuat[;‘;r;"paei'ﬂite Red = site not conserved between
| © TRO.11 Env and BF520 Env
X S, WA S
U7 E57 RN s A T /A il RAD B N Yarge Results: Conservation of effects of mutations on escape between

strains differs for antibodies 10-1074 and 3BNC117

PDB: 6UD] Mean mutation 0 _
BG505 SOSIP.664 in /. effect on BF520 PDB: 902R Understanding escape from potential TRO.11 Env escape from 10-107/
complex with 1-18, © Env cell centry BG505-DS SIOSIPln ) _ _ . : : : : ‘p; :
(removed) and i complex with 007 therapeutic antibodies like 10-1074 and = R
10-1074 - . e .. . D 0. ; ;
3BNC117 is critical for designing antibody & 40 = 2
= y . . . (U : :
C g : : cocktails and deploying them against O = 5
DMS shows how escape from 007 is driven by mutations outside of the N332 ‘h P ?\' J 4 + J ey 207 . & =
glycosylation motif, unlike other V3-targeting anitbodies like 10-1074 € uneven geograpnic diversity o ' S = 2
O = — _ . ;:::»f;:f;: == -— - — =
10_1074 . I I I I I I I I I I I I I I I ()]
: ~ Effects of mutations on escape from SYT h & dNNNNNm Mmoo (5
. - T —— 4 N MmmmmMmmmm o onmm < >
= =, 10-1074 are similar bteween Envs, Pz W B ©9oTxogT =70 F 2
g o 40- = D : - V1 loop V3 loop V4 2
oo T S with mutations that knock out the N332 3
= O 4 S K 0.0 g glyosylation motif and mutations in BF520 Env escape from 10-1074 c
) V) | e = 0 : S : : : =
2 LI = WO Bl £ or around the 324-GD/EIR-327 motif 184 K : S
== == x 32 ~1.0 : : : s
= = = = & E > . v F D
O T T T T T -1.5 = CaUSIng escape le_ Y: L G :
& O ; ;
007 i E G K s:R N
) . n ; ;
- | e E Escape is less conserved between Envs i 61 igr: | 8 FE Rz
> . Q 0 1| E for 3BNC117, with the effects of B E = 5 E 212 8=
o v 161 o = v = mutations on escape differing Sl 4 0 SHorDed Amy N
— = = v 2 between Envs across many regions S o S mmmommm mom S
— 8 - .~ ; ~ oo — - y g . nAa ¥ o U~ exeoO<<IT Z>0n
&) D ?j :\% =5 — = = S Erf: B el V1 loop V3 loop V4
I_ T T 1 : T _T 1 ; T 1 1 —l 1 :{:; 1 I |l : 1 _: —f?: I :l_ T I Ll -l- T ul 1 T —I ; 1 : 1 TRO.ll Env escape from 3BNC117
OND GO0 NONVONOHANM NMOINONODNOANMS 1N 67 S A . L -
NN 00w OO O0OO0O ANAaMANANNNNMMMMM N < ' : M =E D
~ 0O 0O ANANANANONMMMM MMM ANMMMMmMmeNMM MMM mM < D ¥
ZO00 ok zZOkFxoazzzZF A—-MO0QO~—xOLIOZ—0V OV O Y 3. . = < = ¥
== S 2ioi=iE < 85 o= e = B
V1 loop|V2 loop V3 loop © == 2 E e X LBz ==L = = EaE L
Pattems of mutation effects conserved between TRO.11 Env - S S T B =
and BF520 Env can reveal antibody-Env interactions g N S S S S S N S S S S SN S SN S -~ S SR
18{  p . - - 23 8887 I8 R R8E 38R A%Y 0 ST 8 888838
z ¥ ™ Key 007 escape sites to Mutations that remove negatively charged A 4 24 o4 A N NN N NNN N M M oM MMM ¥ S S SIISIIT o
W © 5 v & ! compare escape between Envs amino acid D or that introduce positively H O ¥ ¥ - ¥ ZOF L ZZ4 W o I > ZUFE F QO o Z2ZZ0V0N0 O
— 3 IE( =3 - charged amino acids K/R/H at sites 319-324 V2 loop Loop D V3 loop V4 V5 loop
=W gl= 2 X5 = = in both strains cause escape. The structure
O~ |X 5 ¢ %pﬂgpgg . of 007 in complex with Env reveals this BF520 Env escape from 3BNC117
E S o — i E e I B e e is likely due to charge-charge o o A o L
—— interactions in this region. U 2.5- f f W: S e
O ™~ 00 —ANM OO NMOITNOMNOITO=HNMS . ; D ; ; ; L NS
NN OO0 HANNANNMANNNNNNMMMMM O . W . : : : = F - WA © ™M
o B M | MmmMm M MmmMmmMmMmMmamMmmMmenmMmMMmMm MMM G .= ;E;g ;L; - vg':g b — ;___;3511— D =
200N ZZ2F <FHFOOQOTMO0OAQOTxXxOLIUVUZ2"W0 V0 0= =""5=""=+—="="="=-=+=—-=——1 55—
. . . N == = = R E == sHIZ T ILD E =R RS =
>316 § . T il R =T g & S R = 5 = =
- S 3 : : < —2.5 : : . . : = = : : : : : : : : : = o=
LL 7 - - ~ : : : : : 5 = : : : : : : : : : =
O : : LN T * T * T * T * T * T T T T T * T T T * T * T * T * T * T T T * T * T T T * T T T T T -I= T
Nt x 52,(%'.2 - %p — = © ¥ ¥ O ©® o VO ~ 09 9 ¥ ® ® QO M Od © OdNmM=y o
> 01— . = = = = - = N o a e d N NNN N NNN R @m ™ m mamm § I F Svvwvs <
,_,_B : : = = HF > ¥ zZ F W ZOF T ZZ< VW X I < Z0VFE Z o0 o wnz¥zZzFun O
: : =
M S-81 § § D " V2 loop Loop D V3 loop
gﬁg églgl égiﬁggiggégggnﬁﬁ@g . h h h d h- h h ff f This work was supported by the NIAID/NIH under grants
z0h ZzzZF IFOO-00WL-2o<T0Zz50 Next steps: We have shown the degree to which the effects o RO1AI140891 and U01AI169385, and by the Gates

mutations on escape from neutralization can be generalized between | Foundation under grants INV-00949 and INV-072142.

divergent Envs differs among antibodies, but that some effects are
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TRO.11 Env can tolerate mutations that knock out
the N156 and N301 glycosylation motifs, but
BF520 Env cannot tolerate the majority of these mutations
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conserved between Envs and can reveal antibody-Env interactions.
To further investigate this, we are currently making a new
mutant Env library with contemporary clade C Env strain 1952B.
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