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Macaque HIV model kan mu rare broad antibodies
appear kiakia — vaccine clue, ki 1 tii se vaccine

Science study kan engineer SHIV model ti expose HIV V3-glycan epitope ni steps méji: akoko nipa provoking
antibodies si altered V1 loop, Iéyin nda nipa selecting escape variants ti open target fiin broadly neutraliz-
ing antibody precursors. Ninii macaques, engineered virus elicited potent V3-glycan broadly neutralizing
antibodies ninii 14 of 22 animals within a year, compared pélii none of 14 given parental virus. Result jé
useful blueprint fiin immunogen design, ki i se proof pé HIV vaccine works ninit humans.
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Abajade t6 wulo ki 1 se “HIV vaccine kan”

HIV vaccine research ni hard isoro kan t6 farapamé sind phrase t6 rorun: broadly neutralizing antibodies.

Antibodies wonyi, ti a sdba shorten si bNAbs, I& recognize many yato HIV strains dipo viral variant kan soso.
Idi niyen ti won fi matter. Passive transfer iwadii fi han pé giving right bNAbs 1& protect macaques lati SHIV
challenge, nind eniyan VRCO1 antibody si protect against sensitive viral strains. Sugbén making body produce

antibodies wonyi nipase vaccination ti nira papo.

Idi ki i se pé HIV mutates nikan. Hardest part ni pé best bNAbs saba ki i appear ni jump kan.
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Wén sdba w4 l4ti long evolutionary conversation l4adrin virus ati immune &td. Akékd, immune &td nilod rare starting
seeli: precursor B seeli ti receptor r¢ sin moéra t6 14ti recognize right viral shape. Léyin nda virus yi pada l4ti escape
antibodies t6 appear. Antibody-producing B-cell lineage yi pada ni iddhtin. Round 1€yin round, virus ati antibody
push ara won koja mutation ati selection.

Ninu natural infection, eyi l¢ gba months tabi years, minority people nikan ni develop lagbdra breadth — antibodies

ti neutralize many yato HIV variants, ki i se variant t6 start iddhtuin nikan.

Science iwé 1wadii tuntun lati ow¢ Ashwin Skelly, Harry Gristick, Hui Li, Edem Gavor ati colleagues ko solve
isoro yii nind eniyan. O se ohun té narrow, t6 si important: ¢ create macaque SHIV awose nibi ti promising class

of bNADbs kan ti appear much si i1 often ati much faster ju usual lg, 6 si reconstruct two-step route ti 6 fa eyi.

Clean eda ki i se “a ni HIV vaccine.” o} jé: awon olukowé ko awose kan té mu rare antibody-development pathway
visible t6 lati iwadii, ati boya imitate.

A two-step route to expose a hidden HIV target

The model uses viral escape to open the V3-glycan epitope; it is not a licensed vaccine.
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Boundary: macaque SHIV model, not a licensed HIV vaccine.

Two-step route: engineered V1 loop fa early antibodies, virus escape nipa shortening V1, exposed V3-glycan
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patch si prime broadly-neutralizing precursors — nind macaque SHIV awose, ki i se licensed HIV vaccine.

Original diagram — The Clean Paper CC BY 4.0

Ohun ti awon olukowé yi pada

Target ni V3-glycan patch 16ri HIV envelope prétini.

Phrase yii pack ideas pip0. HIV ni envelope prétini yi ké, ti a séba pe ni Env, ti virus fi i wo seeli. Apd kan Env ni
V3 loop. Nitosi base loop yen ni vulnerable patch ti glycans — sugar egbé attached si prétini — decorate. Glycans

pataki méji ni region yii ni N332 ati N301, names ti mark ibi ti sugars wonyi wa 16ri Env.

Di& eniyan bNAbs & recognize V3-glycan patch yii, won si neutralize HIV potently. Awon olikdwé tin note pé
V3-glycan bNADs structurally ati genetically diverse ju some other bNADb classes lo. Diversity yii good news fin
vaccine apere: ti many seé se precursor B seeli 1¢ reach target, designers ko forced lati hit rare genetic starting
koko kan soso.

Awon olukowé sisé nind simian-human immunodeficiency virus awose, tabi SHIV. SHIV ki i se HIV funra r¢; 6

jé chimeric virus ti a lo nind macaques ki oluwddii 1¢ iwddii HIV-envelope immune iddhtn nind animal awose.

Wén engineer virus kan ti won pe ni SHIV.SMUT. Name technical, sugb¢n idea simple: bere peld SHIV t6 carry
HIV envelope, I¢yin nda yi small part envelope yen pada ki hidden V3-glycan target easier fin antibodies lati
reach.

Key change wa nind V1 loop ti HIV envelope. Residue ni amino-acid position kan nind prétini. Compared pelda
parental SHIV.BG505.N332 envelope, SMUT differ ni V1-loop residues mérin: V134Y, N136P, I138L ati D140N.
Code kookan timo si pé amino acid kan ni numbered position kan ni a replace peli dOmiran. Four substitutions

wonyi mu V3-glycan epitope — antibody-recognized target oji — accessible si known V3-glycan antibodies.
Animal idanwo fi situations méta wé.

Di¢ macaques ni a kok¢ immunize peld earlier engineered Env immunogens, 1€yin nda a infect won pela
SHIV.SMUT. Ni other words, immune ¢to won ti already exposed si designed Env protini sddja engineered virus.

Group mii ko immunized sadjd, won infect taara peld SHIV.SMUT.

Control egbé ni a infect peld parental SHIV.BG505.N332, ifiwéra virus ti ko carry kan nda SMUT V1-loop

changes.

Design yii matter nitori striking esi ko simply depend 1611 initial vaccination. Awon olukOwé ri pé engineered virus,
tabi derivative ti evolve lati ind r¢, da bi pataki priming is¢l¢ fin bNADb lineages.
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Ohun ti won ri

iwddii bere peld 42 infected macaques kojé four egbé. Productive infection occur nind gbogbo 42, iyen challenge
virus take hold. Animals six ni won exclude lati pataki one-year itipale: five peld sustained high viral loads ti
rapidly progress si AIDS, ati Okan ti control infection p¢ld very little virus nind blood, no detectable autologous
neutralization — no detectable antibody neutralization ti infecting virus fiinra r&. Eyi fi 22 SHIV.5MUT-infected

macaques ati 14 parental-SHIV controls silg.

Awon olikowé define plasma bNAD iddhiin gégé bi neutralization of at least méta out of eight heterologous viruses
nind 48 weeks of infection. “Heterologous” nibi timo si viruses ti differ 14ti infecting virus, nitori nda idanwo i

béere bdyad antibodies reach beyond original strain.

Ni definition yen, 14 of 22 SHIV.SMUT-infected macaques develop bNAb iddhun. Ninu parental SHIV.BG505.N332
control egbé, 0 of 14. Difference highly significant nint idinwo awon olukowé (P < 0.0001, Fisher’s exact idanwo).

Eight SHIV.SMUT animals neutralize at least six of eight heterologous viruses nind screening panel, peld ID50
titers often above 1:1000. ID50 jé dilution measure: ti neutralization si detectable 1€yin plasma dilute ju thousand-

fold, iddhun ko barely present. Gbogbo plasma breadth map si V3-glycan epitope.

Léyin nda awon olukowé isolate antibody lineages lati animals p¢ld strongest plasma breadth. Wén screen 238
monoclonal antibodies representing 106 lineages, wén si ri 12 V3-glycan bNADb lineages 14ti eight macaques.

Against larger 130-virus global panel, antibodies wonyi vary widely. Neutralization breadth aala lati 6% si 68%.
Breadth ni share idanwo viruses ti antibody l¢ neutralize. Geometric mean IC50 values aala 14ti 0.06 si 2.80
micrograms per milliliter; IC50 ni antibody concentration ti a nilo lati cut infection by half nind assay, lower

values sdba mean stronger neutralization.

Best antibodies reach breadth similar si ldgbdra human-derived V3-glycan bNAbs, sugbén aala matter: ki i se

every antibody broad.

Antibody lineages tin diverse. iwé iwadii 1 wo antibody architecture: variable-heavy-chain jini segments wo ni
antibodies lo, bi key binding loop se glin td, ati iye mutation antibody jini ni nigba maturation. Lineages lo several
VH3 ati VH4 gene-family segments, CDRH3 loop lengths 14 si 25 amino acids, average 8.4% nucleotide-level VH
somatic mutation. Awon oliikowé ka &yi si encouraging: once primed, lineages wonyi 1& m4 nilo extreme mutation
burden ti a ri nind some other HIV bNAbs.

[Ny .

Two-step ona 1s€

Interesting part iwé iwddii ki 1 se pé antibodies appear nikan. O jé bdwo.
awose awon olukowé jé two-step Ona isé.

Akéké, SHIV.SMUT expose altered V1-loop region. Early antibody idahiin target V1 region yen. Virus then
escape nipa shortening V1 loop ati changing glycosylation r¢ — apeere sugars attached si i.

Eléekeji, V1-shortened escape variants wonyi expose underlying V3-glycan epitope si i clearly. Eyi fin V3-glycan
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bNAD precursor B seeli ni chance lati engage. Once precursors engage, virus ati antibody continue coevolve, some
lineages si mature toward breadth.

Eyi ni gidi vaccine-design clue. Awon olukowé ko kan report immune iddhun; wén map sequence is¢le ti designers

le try lati reproduce ldirequire infection nipase replicating virus.

iwé twdadii tin report pé eniyan plausibly ni comparable raw ohun ¢€lo fun route yii. VH jini segments ti macaque
bNAD precursors lo wa ldra common alleles ninti rhesus macaque ati eéniyan immunoglobulin databases. Eyi ko fi

eri mule kan nda route y60 isé nint people. O kan mu route nda relevant ju macaque-only curiosity lo.

Ohun ti eyi ko fi eri mule

- Ko fi han pé HIV vaccine ti seda.

« Ko fi protection lati HIV infection nind eéniyan han.

- Ko fi han pé vaccination alone I¢ reproduce pathway yii.

« Ko fi han pé person kan y60 safely tabi reliably generate kan nda antibodies.

- Ko fi eri mul¢ engineered SHIV finra r¢ jé vaccine platform.

» Ko remove need ftn isegun iddnwo, aabo testing, dosing strategy ati immunogen apere.

« Ko timo si pé gbogbo V3-glycan antibody lineages equally useful; isolated antibodies aala 14ti narrow si broad.

Boundary pataki ju ni infection awose. SHIV.SMUT act gégé bi “evolving immunogen” nitori 6 replicate, 6 si
change labe immune pressure. Eyi scientifically useful, sigbén ki i se bi éniyan prophylactic vaccine se 1& kan

given.

Translational is¢-sise nira si i: apere immunogens ti mimic useful sequence of exposures ldilo uncontrolled infection
gégé bi engine.

Béawo ni eri se lagbara t6?

Fun claim ti iwé iwadii actually make, ¢ri ldgbéra.

Main ifiwéra clear: 14 of 22 versus 0 of 14 nind kan nda 48-week window. Awon olukOwé tin connect plasma
neutralization, monoclonal antibody isolation, structural itdpale, B-cell receptor sequencing ati longitudinal viral

sequencing. Combination yii convincing ju single neutralization readout 19.

Mechanistic itan tin unusually traceable. Awon olikowé 1& ri early V1 selection, infer bNAb precursors, isolate
mature antibodies, map epitopes won, fi wé isetd, ati follow viral sequence changes over akékd. Idi niyen ti animal

awose fi useful nibi: 6 fin longitudinal access ti énlyan infection iwddii rarely provide cleanly.

Limitations gidi. awose lo macaques, ki 1 se éniyan. SHIV jé proxy eto. Route involve infection peld engineered
virus, ki i se finished vaccination schedule. Ati botilejepe antibody idahiin frequent relative si controls, 8 of 22
SHIV.SMUT animals si ko meet bNAb-response definition.
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Nitori nda eri lagbéra fin awose ati ona is¢. O early fin vaccine.

Ki nidi ti 6 fi se pataki?

HIV vaccine apere sdba ni 14ti is¢ backward lati rare successful antibodies: ri mature bNADb, infer ancestor re,

I€yin naa apere immunogens ti guide B-cell lineage along kan naa path.

Nz Nz

iwé iwadii yii fun kind of map mii. O fi reproducible route han nibi ti engineered envelope ipd kan drive viral
escape, escape yen si expose next target. Immune ¢to ko kan shown final epitope; changing antigen walk it toward
it.

Ti vaccine designers b4 I¢ replace replicating-virus part peld controlled sequence of immunogens, €si 1e help pela
Okan of hardest parts HIV vaccine is¢: priming right precursor seeli ati maturing them l4isi losing iddhun off-target.

Eyi jé genuine advance. O tiin jé exactly irt advance ti a gb6dd describe carefully. iwé iwadif fin vaccine apere
ni better blueprint. Ko deliver building.

Akotan kedere

Skelly, Gristick, Li, Gavor ati colleagues engineer SHIV awose ti ma V3-glycan broadly neutralizing antibodies
appear nind macaques far si i consistently ju parental control virus. Within 48 weeks, 14 of 22 SHIV.SMUT-
infected macaques develop plasma bNAb idédhun, fi wé pela O of 14 infected pela parental SHIV.BG505.N332.
Awon oliikowé isolate 12 V3-glycan bNAD lineages, wén si trace two-step dna isé: early antibodies si altered V1
loop selected V1-shortened escape variants, ti expose V3-glycan epitope, ti 6 si prime bNAb precursors. esi jé
important awose ati apere clue fin HIV immunogen development. Ki i se éniyan vaccine esi.

Ayewd l4isi asejil

Ohun ti iwé iwadii fi han: Engineered macaque SHIV awose kan mu okan class HIV broadly neutralizing
antibodies appear far si i often ju parental control virus, awon olukowé si trace seé gba two-step route fin bi
antibodies wonyi emerged.

Ohun t6 seé gba sughdn ti a ko fi eri mile: Pé vaccine designers I¢ imitate route yii peld controlled sequence of
immunogens. Eyi ni translational hope, sugbdn iwé iwddii ko fi han ré nind people, ko si provide finished vaccine
schedule.

Ohun ti ko fi han: HIV vaccine, eéniyan protection lati HIV, tabi lailéwu way lati lo replicating engineered virus

gégé bi vaccine. Ko tin fi han pé every V3-glycan antibody lineage y60 broad tabi useful.

Main limitation fin gbogbogbo reader: Useful Oona isé sele¢ ninu infection awose. SHIV.SMUT replicated,

escaped immune pressure, exposed next target bi 6 se change. Human prophylactic vaccination ko I¢ simply copy
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uncontrolled ilana yii; 6 nildo designed immunogens ti reproduce useful sequence safely.

Confidence wo ni gboghogbo reader ye ki 6 ni? High igbékelé pé macaque awose ati ona isé gidi nind idanwo.
Much lower igbékelé pé eyi taara predict eniyan vaccine. Honest takeaway ni stronger blueprint fin HIV immuno-

gen apere, ki 1 se vaccine breakthrough.
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