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Induction of HIV neutralizing antibodies by anti-idiotype antibodies
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We established a panel of anti-idiotype antibodies against the HIV
neutralizing antibodies such as V3 antibody (1C10) and CD4i antibodies (4E9C, 916B2). B cells
recognized by these anti-idiotype antibodies are obtained from the peripheral blood of HIV-infected
cases by single cell sorting, and their biological activities are under investigation. In addition,
in the analysis using 5 anti-idiotype antibodies against 1C10, # 102-reactive cells were found in
the early stage of infection, # 87 in the middle stage of infection, # 103 in the late stage of
infection were found. In the case of # 92 the binding cells were found in the early to middle stage,

and #103 cells that bound in the middle to late stages were observed. These data suggest the
stepgig@ induction of neutralizing antibody-producing B cells with multiple anti-idiotype
antibodies.
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1. RBEBYUPIOER

2017 = 7 HIZBES I35 9 [B] HIV Science [EFRZ#(IAS 2017 )T, NIAID @ Fauci FrEi%, it
A )L AJE 1 (antiretroviral therapy: ART) DHEHRZ X~ T, Y TR RO H 5 B HEIF (Treatment as
Prevention: TasP) . HIV &4/ A VRIS ~D FFZ 7l T [ # 5- (preexposure prophylaxis: PrEP) 72&
Bkx e HIV &G T BHEO A I EITRER S L7203, ROITV THIV U275 72 LIS HIV Ot Ta b bt
HZEILTERD  EfbFm T 72, WHO I, 2014 4712 90-90-90 by 2020 D B #5437 Ciz, 37245 2020
FEETITA HIV GBI D 90% 0 R A Z 52T, D55 90%53 ART Z521F, 90% TR DT 528
(2o CL 2030 AEITIE HIV JEYYE T P — L ATREIZ72 5 E L7= (UNAIDS : FAST-TRACK Ending
the AIDS epidemic by 2030), L2723, 2016 AEBILE, 54 HIV Y 3670 77 AH ART {5
FETIZBHDDIL 1950 5 A (54%) ITIEE . 0D 1720 J5 AT EEIER TH 5 (UNAIDS Fact sheet July,
2017) ., HUIROD 1950 5 ADIE#EMkGELTIZEE, 1720 5 AOIEEEFILAL , BEFHICHAT5 100
~180 T NDFEFIDIGH A I T2, EHIZ, VAZDIHDH N 21T PrEP Zitka32L7enl, Zibicn
DDE L, 3500 (ER/VEELRARE DL/ D EHEES LTS (UNAIDS2016: HIV investments) . 72,
KENZIBWTH, PrEP B EEEE 2 5D 120 5 ADANAVAZEMD 10%FEE LT 17T SN
LCWRWEFEERHD, LLEDZENS, TasP X° PrEP O T, HIV [EYskh o ha—/L9 5013851
IR ATREE S 2 DD, 2O L7 TS R n | FBUEYL IR IS %078 HIV U7 F U BAFS I2 33
HHIFEIE, £ F I EF- TS (J.Medlock et al., Proc Natl Acad Sci 114,4017-4022, 2017) .

INETHZLDE PRSI TEITE 0BT HIV BT HICA 72T 7 F DB Si T
WD RERBEIIE, BEF O 7 F BTl HIV-1 I35 PRIPLADSFHES 20 RICd D,
— 7 EHEOME T, R FH D53 KA R FT 55U, broad neutralizing antibody (bnAb)Z- 7D 4l
DRESIL, H7a— PRSIz, bnAb Z R OSEFIOFEMZR R0 . R FIHUARE A=
b T DRI B Ml A HEE L | AR Na— T HR A BRI 35 IEN RSN, L
ROFEILTE TRV, TRHDH D ABFEREOZ . LA 7R TR E, THIV Pt
KIZEDINU THEINDD ZALINIT D 8UH D, FFHUAFEAD B MR A WLHZ LIk
S THFHUAFE AERTER B Mz FE L, HIV V7 F B ~OFT LV EABHL,

2. OB

AWFFEDORALH B BT, HRIPUAZ T E T DHIVIER Y T BV 2 F o OB T D, ZIET, BEAF
DI EE AT TOICHIVY 7 F B3 T b REZRBEIL, HIVA TR 55U FEI a0
ZETh o, WO FFHUR(bnAL)DRIEIZL ST, #k 2 2D 7 F BRI T T, To&
2L, VA NAD T _a—7(ENV)3 R EIZHEIL 72SOSIPHUE (Voss LE. et al., Cell Reports 21,
222-235,2017) R°BRIBEAIIL S FF-Dgermline  (ZEAEMIAER) BlF 445 H & L7 HU (Steichen J.M. et
al., Immunity 45,483-496, 2016, Jardine J.G. et al., Science 351,1458-1463, 2016) J&Hs CTHHILD
bNAbZ PEA T 5B R 7Y (lineage) DR A HLi T~ % sequential immunization (Briney B. et al., Cell
166, 1459-1470, 2016., Escolano, A. et al., Cell 166, 14451458, 2016. ,Tian, M. et al., Cell 166, 1471—
1484, 2016)72E ThHH, ZiLHlE, bnAbMOHEHISNARTEER O /a7 ) BIR f a2 RO Ay
Ty AERERNCL TRY, BIEEAILORIHILATRE T 55 D ObnAbDFHEITAE S TV VR
VY, ZOEH7RAE R e ST B E LT, bnAbPEAE O BIBRAIIL ASRF O HUARELS A, A — 7 BRI
germlinefid 51 T DLW RER D HES TOD AIREMED DD, T7205 | EORTEHIALIX, B Chis%



BRI OPUIC R SN AT —Blill Ch D ATREMEN /0 E 2 HiILD, ZILET, bnAbIZH CLHE
LA T DME (CDRH3Y RV, B CHURED A E Tz [ Tpolyreactivity 738 5) I Lk im <41 TE
7273, ATERAIIIZ B L CoFEimIZIEE A E 727 > 72 (Gruell H. and Klein F. Nature Med. 20, p478-479,
2014) , ZORTBEBMIZAD I 1EE LT, GiA T AF XA T HURITS S Lb i EZnE BLB 2 b,
AWFEDOIANNIZ2H0— 2D JIE, SRR TIA T AT ZA T HUR SRV OIERRIE T D, TERDHTA
T AT LA T HRNERR D J7 15Tl FnguRE fa)E Uiz~ 7 AD g HIERR L T2 AT VR —~< O HL
ra— iR AR ETAIY— =0 L GO TRWE D725 L T eiesd, D857
FEMT OIS IR & T2~ 72, A 1A, cell sorter (FACS) % i\ 7= single cell sorting (24> ThE % 7281 Fn
MaFFT A T A A ZAT HURD SNV EAERL T HZERATREL 72D | FUFHE 1E ~ DA ERRIE RS
723t TLeLABIFIMEIXEH Y B fifidl = 7"4% — (B-cell receptor: BCR) ZF¢-D ik B Aild% A &35
ZENHRRIZARD, ZO IR AT, TN ETIZRWE DO TAEMEIZE b D THD,

3. MFEDFE

(1) FHL PRI ONCBETF O PRgUAZ ~ 7 A U, S U7z B in A 5 FhFndii g 2
HIFIA T 44 XA 7T HUKFEA: B #lid% single cell sorting T4y 9%, CD19+ B220+, IgM-,
IgG+ 72X T L, B4 F AL L= FnHifAC single cell sort 3%, Mif@iZBIL Ti%, RT-PCR
#%I2 VH & VL % PCR THIRLZF N Ehrm—=27 1T, 293T M E7/-1% CHO ([ THLIARE
H2155, FRHURICR 25 G METEME . PANEMHEOMBIEERZ2 1LY B OFH R
OPAT AT ZA T HARD SNV EARRLT D,

(2) ZNBHAT A A ZATHUR S % AT HIV FEEGYE | OV HIV YL EBE Y70 Es
THRIEE B i 3T BCR ICARZZET DA T 44 M—7"2Fi Dz R EL . single cell sorting
THINRZ Sy BEL . ENV FURA~OSUSHE, FRTEEZ T2,

(3) ¥ B AULTD RNA & —7 370280, BBk B o> BCR ARt 21T
W SN EELSE STz e U NURE VRSB,

(4) #i7=72 HIV PRGURFHED 75 > ORI, T VBB INE ThH D, HiAT 442147 H
R/ % VT, SHIV YL, FERGLE T V836175 B M SOGTEZ T35, SOt
DRLNDFURICEL TE, HiA T AFZA T HARD I LD TR EOFEAL D3, Eh
G a7 ) OFURMEZ R/ NS T BT2012, scFy (LT 5728 O TRk%E2179, ZIETOFT
scFv {ERK - FE BT I LRSI L TN,

4. HFFERE

AWFFERREIZIE, 1. PRI T 28504 T 42 A7 (anti-1d) FURDIERL, 2. anti-1d FLik L%
Ao B HIRRSERIOfENT, 3. HRAIFLIRFE A RITER B MIRROO[FIE 4. #i7=72 HIV HFAGUAFHED 7 F
Y OIERRD 4 DEMEN DD, HIEEE IO —Be L LT, HIV FRIPLIRICRIL T, AT 424
THURDASFNVZAER Uz, B RRIHUAZ <D AT S [l L, 5 LT~ D 2D Mg 5 |
CD19+ B220+, IgM-, IgG+ fifiz~27 1w b/ —h TR0 %, B4 F  ALLIZH sz v
C FACS Aria III Z VT single cell sort L7z, UL 7242 (2B CTid, RT-PCR #%(Z VH & VL %
PCR THIOL, ZNE iy —=71C, 293T Ml E£721% CHO (2 THLIAE A% 1% T, protein A
column Z IVWTHERIL 72, HAGUIRIT R 9285 A #HEME, HANE OISR S L0 D
FHUE R OPA T A ZA T HARD SNV EARRL LT, 2 FEFHD CD4i HiiAk (916B2 & 4E9C) J Tf V3
(1C10) (=92, JiA T AAZATHRZ LN Z 0, 10 T, 8 T, 5 IR L7z, ZhH0hiaT



AT ZAT TR SHL, ENENGRIZE LT HURDORE S IHIFER CAZY — = 7 UTe s | 227580
HilFER, AR GRS I Lo TRAILT,

U V3 HUE(1C10) (T L TRE LT 5 FAOHIA T 1A 2 A7 (anti-1d) HLiKIE, 1C10 DfsE D Ir%
PHIL ., thod 5 T D V3 HURDORE S I3XHHI L7220 >7=, 1C10 23553 HIIZ germ line (2R L7ZHUARD
EEARZAFR L, 2060 5 FFEHOHTURD SUGZ T RT-L2A, #87, #102, #103 D 3 FFHOHUAD
CDRH2 %##%#i L. G46 HLiAAHY CDRI1, #92 i% CDRH3 & FR3 25 1o AT 44— 12T Db D&
Ez2 5N (K1), anti-1d FLi& L% FHNT, HIV BYYEFI O MiEEZ A7) —=0 T L AT 44—
TG T HHURE R ORER & R E LTz, SHICERZIEFIO ARG M5, anti-1d HUADGEE T2 B #H
% single cell sorting CHUFL . anti-Id HUK~OFEGTENER FFIHLIROEERN I 258 BT EA 71
L7z, Bk 2 ZRRABE S 1280 1C10 ~EBARHM 5% 1C10 23 BESHVTIE RO HIV YA
5 3 R ORI T O anti-1d HFUR SO SEMEAMRNT U 72, AR M HAZER LY B Mifaz 5Bt . BD
Aria 111 Z ]V VT CD19+7AAD-IgM-1gG+D 43 i 5, B4 F L Ab anti-1d HURIZHE G 3 oMz
single cell sort L7=, Anti-id HLA#102 |G #87 (R GL ]| #103 | UG HITR & D
RS IR DIV, #92 1T~ 3, #103 (T I~ INTHE ST DA H DIV, FT#92 £#103 DI
JNEEV IOV T DT R ME S 5T, ZhBDT — 2%, O anti-1d LRz 7z
FIPUAREEE B MO BERERFHE O P REME A RIE T2,

CD4i JLIAR (916B2 & 4E9C) (ZkI 95, HiAT A A XA THURIL, T 2H 10 FliE, 8 FikE /Bl 7=
3, T hr—/L 1gG ~OfEGRER, FERYA O B M~ 2SO B FZ MR ATV, £<
RAEEIEDIRNGA T A A ZA T HAREL T 4EIC 1%L T 4G8D, 916B2 (5L T 9J6C AER X
co ZNUBTA T AFZATHURZ T, HIV B Y7 VI H1lEE B #ilaz &1 BCR
IR =T DAT 4A =T %R OMilaZ R E L. single cell sorting THlla A /0 BEL . ENV HUE~D X
I FRFNEVEZ R D, 4G8D IZx15 anti-anti-Id ELC 39 Z7u— MG H, BUEMHTH CH
Do

FRI1-reverted 1C10 (FR1-R)
- CDRll FR2 |CDR2| FR3 |CDR3| Binding affinity of anti-Ids at 1pg/ml to 1C10 at 2pg/ml mutants comparing to 1C10

CDRI-reverted 1C10 (CDRI-R) 140
FRI FR2[cDR2[FR3 [CDR3] 50
FR2-reverted 1C10 (FR2-R) £ 100
N &
[¥r1 [ cori [ERBY corz] Fr3 [CDR3] Sw
CDR2-reverted 1C10 (CDR2-R) £ 60
g
FR1 | CDRI1| FR2 FR3 |CDR3 -
[eri [ eorif rr JGBRE] rrs JDRE] =
FR3-reverted 1C10 (FR3-R) 20
C 2 |CDR2
[Fr1 [ cori1] Fr2 [ cor: [ERENCDRS | , N - il . r
EAERA R ApAERAE AEAERA R AMEmAERA & AR AERA R )
87 92 102 G46 103
Blue boxes indicate germline-reverted portion anti-Ids
Anti-Id abs 87 92 102 G46 103

1. Germline ACHEHLIZ L5 1C10 (2T D HIA T 1 A% A THURD AT
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