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WHAT THE PAPER SAYS - WHAT IT DOESN'T - WHY IT MATTERS

Mot mo hinh HIV ¢ khi lam khang thé rong
hiém xuat hién nhanh hon — manh moéi
vaccine, chua phai vaccine

Mot nghién cttu Science thiét ké mo hinh SHIV lam 1 epitope V3-glycan ctia HIV theo
hai budc: trwde hét kich thich khdng thé chéng vong V1 da sita, roi chon cdc bién thé
escape mé muc tiéu cho tién than khdng thé trung hoa réng. O khi, virus thiét ké tao
bNAb V3-glycan manh trong 14/22 con trong mét ndm, so vdi 0/14 con nhan virus goc.
Két qua la blueprint hitu ich cho thiét ké€ immunogen, khong phdi bang chitng vaccine
HIV hoat dong ¢ nguoi.
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vaccine HIV

Két qua httu ich khong phai “mot vaccine HIV”

Nghién ctu vaccine HIV cé mot bai toan khé an trong cum tlir nghe don gian: khang thé trung
hoa rong.

Cac khang thé nay, thwong viét tit bNADbs, c6 thé nhan ra nhiéu chung HIV khac nhau thay
vi chi mot bién thé virus hep. D6 1a 1y do ching quan trong. Nghién cttu truyén thu dong cho
thay dwa dung bNAD c6 thé bao vé khi khoéi thit thach SHIV, va & nguoi, khang thé VRC01 bao
vé trudc cac ching virus nhay. Nhung khién co thé tu tao cadc khang thé ay bang vaccine khé
hon nhiéu.

Ly do khong chi vi HIV dot bién. Phan khé nhat la cac bNAD t6t nhat thuong khong xuat hién
trong mot budc nhay.

Chung thuong dén tir mot cudc “ddi thoai tién hoa” dai gitra virus va hé mién dich. Trudc hét,
hé mién dich cAn mot t€ bao khéi dau hiém: B cell tién than c6 receptor di gan dé nhin ddng
hinh dang virus. Virus sau dé doi dé thoat cac khang thé xudt hién. Dong B cell san xuat khang
thé déi theo. Qua nhiéu vong, virus va khang thé day nhau qua dot bién va chon loc.

Trong nhiém ty nhién qua trinh c6 thé mit nhiéu thang hodc nam, va chi s6 it ngudi phat trién
d6 rong manh — tic khang thé trung hoa nhiéu bién thé HIV, khéng chi bién thé khéi dong
dap ung.

Bai Science mdi cia Ashwin Skelly, Harry Gristick, Hui Li, Edem Gavor va cong sy khong giai
bai todn nay & ngudi. N6 lam diéu hep hon nhung van quan trong: tao mo6 hinh SHIV & khi
trong dé mot 16p bNAb hira hen xuat hién thuong xuyén va nhanh hon nhiéu binh thuong,
roi tai dung con duong hai budc tao ra no.

Phién ban sach khéng phai “ching ta cé vaccine HIV”. Ma la: tac gid xdy mot mo hinh lam con
dwong phat trién khang thé hiém da nhin thay dé nghién citu va cé thé bat chudc.
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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.

Con dudng hai budc: mét vong V1 dudc thiét ké kéo dap Ung khang thé sdm, virus thoat bang cach lam V1 ngén
lai, va viing V3-glycan 16 ra sau dé kich hoat tién than khang thé trung hoa réng — trong mé hinh SHIV & khi,
khoéng phai vaccine HIV da cap phép.
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Cac tac gia da thay doi gi
bich la vung V3-glycan trén protein vo HIV.

Cum nay géi nhiéu y. HIV dugc bao bdi protein vé Env dung dé vao té bao. Mot phan Env 1a
vong V3. Gan day vong c6 mot diém yéu dugc trang tri bdi glycan — nhom dwong gan 1én
protein. Hai glycan quan trong & vung nay goi N332 va N301, tén danh ddu vi tri cAc duong
trén Env.

Mot s6 bNAb & nguwdi nhan ra vung V3-glycan va trung hoa HIV rat manh. Tac gia cling luu y
bNADb V3-glycan da dang vé cau truc va di truyén hon mot sé 16p bNAb khéc. D6 1a tin tét cho
thiét ké vaccine: néu nhiéu B cell tién than khac nhau c6 thé tdi dich, nha thiét ké khong budc
phai danh trung mot diém khaéi dau di truyén cuc hiém.

Cac tac gid 1am viéc vdi mo hinh virus suy gidm mién dich khi-nguoi, hay SHIV. SHIV khong
phai HIV; n6 1a virus khdm dung & khi dé nghién cttu dap &ng mién dich d6i vai vo HIV.

Ho thiét ké virus goi SHIV.5MUT. Y tuéng don gidn: bat dau tit SHIV mang vé HIV roi d6i mot
phén nho cta vo dé lam dich V3-glycan von bi che dé tiép cAn hon cho khéng thé.
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Thay d6i chinh nam & vong V1 ctia vo HIV. So véi Env SHIV.BG505.N332 g6c, SMUT khéc & bon
residue V1: V134Y, N136P, 1138L va D140N. M6i ma nghia la mot amino acid & vi tri danh s6
dugc thay bang amino acid khac. Bon thay thé nay lam epitope V3-glycan — bé méat muc tiéu
khang thé nhan biét — dé ti€p cidn hon v6i cadc khang thé V3-glycan da biét.

Thi nghiém ddng vat sau do so ba tinh huéng.

Mot s6 con khi duwgc ching trude bang cdc immunogen Env da thiét ké trude d6 roi mdi nhiém
SHIV.5MUT. Tttc hé mién dich d& thiy protein Env dugc thiét ké trwdc khi virus thiét ké dén.

M6t nhom khéc khéng dugce chung trude va nhiém tryce tiép SHIV.SMUT.
Nhém ddi chirng nhiém SHIV.BG505.N332 gdc, virus so sanh khong c6 cdc thay d6i V1 5SMUT.

Thiét ké nay quan trong vi két qua noi bat khong don gidn phu thudc vao Ian ching ban dau.
Tac gia thay virus thiét ké, hodc mot hau dué tién héa tir n6, duwong nhu la sy kién priming
chinh cho cac dong bNAbD.

Ho tim thay gi

Nghién cttu bt dau vdi 42 con khi nhiém qua bén nhém. Nhiém sdn xudt xay ra & ca 42, nghia
la virus challenge thyc sy thiét Ip nhiém. Sau d6 sdu con bi loai khéi phan tich mdt ndm chinh:
nam co6 tai lwgng virus cao kéo dai va nhanh tién trién AIDS, mot con ki€ém soat nhiém vdi rat
it virus trong mau va khong c6 neutralization ty than phat hién dwgc — tic khong thay khang
thé trung hoa chinh virus gay nhiém. Con lai 22 con nhiém SHIV.5MUT va 14 d6i ching SHIV
goc.

Cac tac gid dinh nghia dap &wng bNADb huyét twong la trung hoa it nhat ba trong tam virus di
loai trong 48 tudn sau nhiém. “Di loai” & diy nghia virus khac virus gay nhiém, nén phép thi
hoi khang thé cé vuon ra ngoai chiing ban dau khéng.

Theo dinh nghia d6, 14/22 con nhiém SHIV.5MUT phat trién ddp ung bNADb. Trong nhém da6i
chitng SHIV.BG505.N332 gdc, 0/14. Khdac biét rat cé y nghia trong phép thit cta tac gid (P <
0,0001, Fisher exact test).

Tam con SHIV.SMUT trung hoa it nhat sdu trong tdm virus di loai cia panel screening, véi
ID50 thuong trén 1:1000. ID50 1a thudc do pha lodng: néu neutralization van phat hién sau
khi plasma bi pha hon nghin lan, dap &ng khéng chi vira da hién dién. Toan bo do rong huyét
tuwong map vé epitope V3-glycan.

Tac gia sau dé tach cac dong khang thé tir nhitng con cé doé rong plasma manh nhat. Ho
screening 238 khang thé don dong dai dién 106 lineage va tim 12 lineage bNAb V3-glycan
ti tdm con khi.

Trén panel toan cau 16n hon gom 130 virus, cdc khang thé khac nhau nhiéu. P6 rong neutral-
ization tlr 6% dén 68%. Do rong la phan virus test mot khang thé co thé trung hoa. IC50 trung
binh hinh hoc tir 0,06 dén 2,80 microgram/mL; IC50 1a nong do khang thé can dé gidm nhiém
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mot nra trong assay, nén thiap thuong nghia trung hoa manh hon.

Cac khang thé tot nhat dat dé rong twong ty cac bNAb V3-glycan manh 1ay tir ngwoi, du dai
bién thién quan trong: khong phai khang thé nao ciing rong.

Céc lineage cling da dang. Bai bdo xem kién truic khang thé: segment gene chu6i ning bién
do6i nao dugc dung, mot loop gan quan trong dai bao nhiéu va gene khang thé da dot bién
bao nhiéu trong trudng thanh. Cac lineage dung nhiéu segment ho VH3 va VH4, c6 CDRH3 dai
14-25 amino acid va trung binh 8,4% dot bién soma VH & mutrc nucleotide. Tac gia xem day la
tin hiéu khich 1é: sau khi priming, cac lineage nay cé thé khong can ganh dot bién cuc 16n nhw
mot sO bNAb HIV khac.

Co ché hai budc

Phan thu vi khéng chi 1a khang thé xuit hién. Ma la cach né xudt hién.
MO0 hinh cuda téc gia 1a co ché hai budc.

Th& nhat, SHIV.5MUT lam 16 mot vung V1 da thay déi. Pap &ng khang thé sém nham V1. Virus
sau d6 thoat bang cach rat ngan vong V1 va déi glycosylation — mau céac dudng gan 1én no.

Thit hai, cac bién thé escape cé V1 ngan hon lam epitope V3-glycan phia dwdi16 rd. Biéu dé cho
B cell tién than bNAb V3-glycan co hoi gan vao. Khi tién than dwoc kich hoat, virus va khang
thé tiép tuc déng tién hda, va mot s6 lineage trudng thanh tgi do rong.

Day madi 1a manh mai thiét ké vaccine that. Tac gid khong chi bdo mot dap ing mién dich; ho
1ap ban d6 chudi sy kién ma nha thiét ké c6 thé cd tai tao ma khong can nhiém bang virus
nhén 1én.

Bai bao cling ndi ngudi c6 thé hop 1y c6 “nguyén liéu” twong tw cho con dwong nay. Cac
segment gene VH dung bdi tién than bNAb & khi ndm trong s6 allele phé bién & cd database
immunoglobulin rhesus va nguoi. Piéu dé6 khéong chitng minh cung dwong sé hoat dong &
nguoi. N6 khién con duwong cé lién quan hon mot sy to mo chi & khi.

biéu nghién cttu nay khong chirng minh

N6 khong cho thay vaccine HIV da dugc tao ra.

N6 khong cho thay bao vé khéi HIV & nguoi.

N6 khong cho thay chi vaccination cé thé tai tao con dudong nay.

N6 khong cho thdy mot nguoi sé tao cung khang thé an toan hay dang tin.

N6 khong chitng minh SHIV thiét ké ty than 1a nén tang vaccine.

N6 khong loai nhu cau th nghiém 1am sang, kiém tra an toan, chién lugc liu va thiét ké
immunogen.
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N6 khong cé nghia moi lineage V3-glycan déu hitu ich ngang nhau; khang thé tach ra trai
tw hep t6i rong.

Ranh gigi quan trong nhat 1a mo6 hinh nhiém. SHIV.5MUT hoat déng nhu “immunogen tién
héa” vi né nhén 1én va thay déi dudi ap Iwc mién dich. Piéu d6 hitu ich vé khoa hoc, nhung
khéng phai cach vaccine du phong & nguoi cé thé don gian dugc dung.

Bai toan chuyén dich kh6 hon: thiét ké immunogen bat chuwdce chubi phoi nhiém hitu ich ma
khong dung nhiém khong kiém soat 1am dong co.

Bang chirng manh dén dau?

V6i tuyén bo bai bdo that sy dua ra, bang chitng manh.

So sanh chinh ré: 14/22 so véi 0/14 trong cung ctra s6 48 tuan. Tac giad con noi neutralization
huyét twong, phan 1ap khang thé don dong, phan tich cau trudc, gidi trinh ty receptor B cell va
giai trinh tyw virus doc thoi gian. T6 hgp nay thuyét phuc hon mdt readout neutralization don
1é.

Cau chuyén co ché cling truy vét dugc bat thwong ré. Tac gia co thé thay chon loc V1 sém, suy
ra tién than bNAD, tdch khang thé truéng thanh, map epitope, so ciu tric va theo thay doi
sequence virus theo thoi gian. P6 chinh 1la 1y do mé hinh déng vat htru ich: né cho truy cap
doc ma nghién cttu nhiém & ngudi hiém khi cé sach.

Han ché cling that. M6 hinh dung khi, khong phai nguoi. SHIV 1a hé proxy. Con duong gom
nhiém virus thiét k&, khong phai lich vaccination hoan chinh. Va du dap ng khang thé thuong
xuyén hon d6i chirng, 8/22 con SHIV.5MUT van khong dat dinh nghia ddp &ng bNAD.

Vi vay bang chitng manh cho mdt mé hinh va co ché. Con rat sém cho vaccine.

V1sao no quan trong

Thiét ké vaccine HIV thwong phai lam ngugc tit cdc khang thé thanh céng hiém: tim bNAb
trudng thanh, suy td tién, roi cd thiét k€ immunogen dan mot lineage B cell di cung duong.

Bai bdo dua mot ki€éu ban do6 khéac. N6 cho thdy mot tuyén cé thé tai tao trong dé6 mot trang
thai vé thiét ké thuc ddy viral escape, va chinh escape lam 16 muc tiéu ké tiép. Hé mién dich
khong chi dugc cho thay epitope cudi; n6 dugc “dan di” t¢i dé béi antigen dang thay doi.

Néu nha thiét ké vaccine c6 thé thay phan virus nhin lén bing mot chudi immunogen kiém
soat, két qua c6 thé gidp mot trong nhirng phan khé nhit cia vaccine HIV: priming dung té
bao tién than va lam chung trudng thanh ma khong danh mat dap wng sang muc tiéu léch.

D6 1a tién bo that. Va cling chinh 1a loai tién bo can mo ta can than. Bai bao duwa cho thiét ké
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vaccine mot blueprint to6t hon. N6 khong giao toa nha.

Tém tat gon

Skelly, Gristick, Li, Gavor va cong su thiét ké mo6t mo hinh SHIV khién khang thé trung hoa
rong V3-glycan xudt hién & khi 6n dinh hon nhiéu so véi virus d6i ching géc. Trong 48
tuan, 14/22 con nhiém SHIV.5MUT phat trién dap &ng bNAb huyét tuong, so v4i 0/14 nhiém
SHIV.BG505.N332 gbc. Tac gia tach 12 lineage bNAb V3-glycan va truy ra co ché hai budc:
khang thé sém chong vong V1 da stta chon cac bién thé escape c6 V1 ngan, lam 16 epitope
V3-glycan va priming tién than bNAb. Két qua la mo6 hinh va manh mai thiét ké quan trong
cho phat trién immunogen HIV. N6 khong phai két qua vaccine & nguoi.

Danh gia thang than

Bai bao cho thady gi: Mot mo hinh SHIV thiét ké & khi lam mot 16p khang thé trung hoa rong
HIV xudt hién thuwong xuyén hon nhiéu virus doi chirng goc, va tac gia cé thé truy mot tuyén
hai buéc hop 1y cho cach ching xuat hién.

Piéu ho'p Iy nhwng chwa chiwng minh: Nha thiét ké vaccine cé thé bat chudc con duwong nay
bang chudi immunogen dugc kiém sodt. 6 1a hy vong chuyén dich, nhung bai bdao khong cho
thay né & nguoi va khéng dwa lich vaccine hoan chinh.

Bai bao khong cho thay gi: Khong cho thay vaccine HIV, bdo vé nguoi khoi HIV hay cach
an toan dung virus thiét k€ dang nhan lén lam vaccine. Cling khong cho thdy moi lineage V3-
glycan déu rong hay hiru ich.

Han ché chinh véi doc gia phé théng: Co ché hitu ich xdy ra bén trong mé hinh nhiém.
SHIV.5MUT nhén lén, thoat &p lwc mién dich va lam 1§ muc tiéu ké tiép khi thay ddi. Vacci-
nation dy phong ¢ ngwoi khong thé don gidn sao chép qua trinh khong kiém soat dé; né can
immunogen thiét ké tai tao chudi hiru ich mdt cach an toan.

Doc gia pho thong nén tin twéng dén mirc nao? Tin cao rang mo hinh khi va co ché la
that trong thi nghiém. Tin thap hon nhiéu rang diéu nay truc tiép dy doan mot vaccine nguoi.
Két luan trung thyc la blueprint manh hon cho thiét ké immunogen HIV, khong phai dot pha
vaccine.
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