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Abstract. Identification of antigens driving affinity maturation of broadly neutralizing antibodies is one of the
most challenging endeavors in the HIV vaccine development field. In order to isolate such candidate
immunogens and to analyze whether they may activate B-cells expressing BCRs based on immature/germline
forms of broadly neutralizing antibodies, a robust test system that faithfully recapitulates human B-cell biology
would be indispensable. Thus, developing a human B-cell sensor line with surface expression of a germline

variant of broadly neutralizing antibody 10E8 may represent one of the possible solutions.

AkTtyanabHocTh. Co3nanue >(QeKTHBHON BaKIMHBI IPOTHB BUpyca UMMYyHoAedunnTa yenoseka (BUY-
1, manee BIY) yxe CBBIIIE TPUALATH JIET SBISAETCS OAHON M3 CaMBIX aKTyaJbHBIX, HO, OJTHAKO, IO CHX IIOp
HEpeIICHHBIX 3a/1a4 HH(EKIMOHHOW nMMyHoJorun. Bee aeno B Tom, uto BUY obnagaer yHHKaIbHBIM HA0OpOM
CBOWCTB, 3aIUINAONINX €T0 OT BO3JCUCTBUS KJIICTOK MMMYHHOW CHUCTEMBI X03snHA. OCHOBHBIM IMPEISTCTBHEM
npu pa3pabOTKe BaKIWHBI SBISETCS OTPOMHOE TIeHETHYeCcKoe pasHooOpasue BapuantoB BUY. Tak,
OOJNBIIMHCTBO AHTHTEN, MNOSABISIomuxcs npu BUU-uHpekiuy win WMMyHH3alMU TpaauluoHHbIMEH BUY-
aHTUTCHAMU, HapPaBJIeHBI MPOTHUB JOMHHAHTHBIX U3MEHYHMBBIX 3MUTONOB BUY U ABISAIOTCSA CHEIIUPUIHBIMU K
OTIpeNIeIEeHHOMY BHPYCHOMY HM30JIATY. BelencTBue 3TOro, HEHTpalIM3YIOMIMe CBOWCTBA TAaKMX AHTUTEN JIETKO
npeojoneBatoTcs. OdeBumHO, yTo ISl dPPeKTUBHON 3ammThl npoTHB BUY-mHpeknmum BakIHA JOJDKHA
WHIYIHPOBATH 00pa30BaHKE aHTUTEN, CIIOCOOHBIX HEUTPaIM30BaTh MaKCHMAIbHOE Pa3HOOOpa3ne TeHETHYECKIX
BapHaHTOB BuUpyca. Takue aHTHTENa, JIEMOHCTPUPYIONIME BBICOKYIHO HEHTPAIM3YIOIIYIO CIIOCOOHOCTB,
HANpaBJICHBl TPOTUB CTPYKTYPHO-KOHCEPBATHUBHBIX o0JNacTeil (Tak Ha3bIBaeMBIX OO0NACTeH YSI3BUMOCTH,
HEOOXOJIUMBIX BHPYCY JUIS NPOHHKHOBCHHS B KICTKY-MHIICHB), U HA3bIBAKOTCS IIMPOKO HEUTPATH3YIOIIMMU

anturenamu  (broadly neutralizing antibodies, gamee bnAb) [1]. M3yueHwe rymopaibHOrO HUMMYHHUTETA



3apakeHHbIx BUY mromed mokasano, 4To MOSBJICHUC NAHHBIX aHTHUTEN HAOIrOAaeTcsl TONbKO y dactu BUU-
MH(QUIUPOBAHHBIX U 110 MPOMICCTBUH JITUTEIBHOTO BPEMEHU TIOCIIC IPOHUKHOBCHHS BUPYCa B OPraHU3M (CITyCTs
1-3 roma), 4TO CBS3aHO C JUIMTENBHBIM ITyTEM CO3PEBAHMS YHHKAJIHHBIX KOMOWHAIMHA 3apOJBIIIEBEIX V-TE€HOB,
COOTBETCTBYIOIKX bnAb. [IpumeuarenpHo, uto aHTHreHsl BUY He B3aMMOAEWCTBYIOT ¢ MPOIYKTaMH TaKHX
3apOABIIIEBHIX (GopM bnAb u, Kak CIEICTBHE, HE CIIOCOOHBI CTUMYJIMPOBATH AKTHBAIIMIO W CO3PEBAHUE
COOTBETCTBYIOIIMX MM KpaitHe penkux B-xmerok [2]. Takum o0Opa3oMm, B HaCTOsIIee BpPEMsS MEXaHHU3M
BO3HHKHOBCHHUS B Opranu3Me bnAb He u3BecTeH.

JlaHHbIC HAONIOJICHUS JICTJIM B OCHOBY HOBO# CTpaTeruu co3fgaHus BakiuHbl npotuB BUY. Ee uenp —
MOJYYHTh MyTEM UMMYHH3AIHU My B-kieTok, criocoOHBIX mpou3BoauTh bnAb. B pamkax naHHo# crpareruu
BaKIIMHAIIMA HEOOXOIUMO Pa3paboTaTh CEpUI0 MMMYHOTEHOB, CIIOCOOHBIX CTUMYJIHMPOBAThH Mpoiudepanuio B-
KIIETOK, OJKCIPECCUPYIOMUX 3apojsiiieBsie  (Gopmbel bnAb, u oOecnednTs HaIpaBJICHHOE CO3PEBaHUE
3apOBIIIEBBIX TPEANIECTBEHHUKOB B 3penbie popmbl bnAb [3]. Kak ke y3HATh, CTUMYJIUPYET JIM BHIOPAHHBIN
MMMYHOT€H pPa3MHOXEHHE pPEIKUX B-KIETOK, Hecymux 3apoipliieBbie Gopmbel bnAb, m ux «mo3peBaHHe»
UCKJIFOYUTEIHHO B BHIOPAHHOM HAIPABICHHH, BEyIIEM K 00pa30BaHUIO IMOJIHOLICHHBIX, 3pENbIX bnAb?

BBuly 3HAUUTEIBHBIX OTIIMYHMA MOCIICAOBATEILHOCTEH V-TeHOB, HEOOXOIMMBIX Ui pa3BuTHs bnAb, y
YEIIOBEKA M MBIIIY, IMMYHH3AIUS JIA0OPATOPHBIX JKUBOTHBIX Majio MH(POPMATHUBHA IS U3YUYCHHS Pa3BUTHS
UMMYHHOTO oTBeTa. C JApYyroil CTOpOHBI, UCHOJIb30BAaHUE MPUMATOB KpalHe I0oporo. B cBs3u ¢ 3TuM, MbI
CUMTaeM, 4TO IS OIECHKH 3()()EeKTUBHOCTH aKTHBAIlMM B-KIIETOK BBHIOPaHHBIM MMMYHOTEHOM HEOOXOIUMO
CO3/IaHME TEeCT-CUCTEMBI, MAaKCHMaJbHO TOYHO HUMHTHpYyIomeld Owomornio B-kinetok denmoBeka. Taxoi
KJIIETOYHOM MOJIEJIbI0O MOJXKET CIYXKUTh B-KjeTouHas JMHHUS-CEHCOP C TIOBEPXHOCTHOM H3KCIIpeccuein
3aponsimeBoil Bepcun BUY-cnenmunyHOTO MHMPOKO HEHTPANM3YIOMIETO AHTHTENa B BHAE B-KIeTOYHBIX
peLenTopoB.

Heanr uccaenoBanus. llenbro naHHON pabOTHI SBISUIOCH CO3AaHMe (YHKIMOHAJIBHOW CTaOWILHOMN
CEHCOPHOM JIMHUHM ¢ TIOBepXHOCTHOM sKcnpeccueit gl1E8, - 3apoapimieBoii Bepcun BUY-cnennpuyHoro mmpoko
HelTpanusyromero antutena 10ES. Beioop antutena 10E8 00yciioBiieH TeM, 4To OHO 00J1aJaeT OYCHb BRICOKUM
HEUTPaTU3yIONMM MOTEHINAIOM: OHO HeTpamuiyetr 97-99% pasnoBunHocteit BUY, uro sBiseTcss ogHUM U3
JYYIIUX TOKa3aTenel cpean Bcex bnAb.

Jis mocTikeHUs JaHHOW LeMHW B paMKax pa0oThl OBIIM MOCTABIICHBI CIETYIONINE 3aJadi: BO-TICPBHIX,
MOJYYHUTh JICHTUBUPYCHYIO KOHCTPYKIMIO [UIS CO3JaHHs CTAaOWIbHON B-KiIeTOYHOW CEHCOPHOW IJMHUH,
KOHCTHTYTHBHO OKcipeccupytomeit gll0E8 B ¢opmare memOpan-acconuupoBanHoro IgGl; Bo-BTOpBIX,
MEPEHECTU JICHTUBUPYCHBIE KOHCTPYKIIMU B KJIETKH B-kietounoit muMdomsr genoBeka DG-75 mis co3nanus
cTabuiIbHOW B-KieToYHOW ceHCOpHOW NHMHMM ¢ moBepxHOCTHOW skcnpeccuert gl10E8 — DG-75(gl10ES); B-
TPEeThUX, MPOBECTH (PYHKIMOHAIFHOE TECTHPOBAHUE IIOIYYEHHOH CEHCOPHOW IJMHHHM C IOBEPXHOCTHOM
skcrpeccueit gl10ES.

JKcnepuMeHTAIbHAA YacThb. [IepBoii 3amaueli JanHON PabOTHI OBUIO MOyYEHHE ITyTEM MHOTO3TAITHOTO
MOJIEKYJISIPHOTO KJIOHHpoBaHUA JeHTuBUpycHOi JJHK-koHCTpYKIINMH, Koxupytomel cercop Ha ocHoBe gl10ES.
B kauecTBe OCHOBBI B-KileTOYHOrO perenropa B Halieid padoTe HCIOIB30BaHBI KOHCTaHTHBbIe udacTh 1gGl
(tsoxenas nemns yl), a xomOuHammsimu VH- u VL-oGnacteii oOpa3oBaHbl aHTHI€HpPACIIO3HAIOMIME 00JacTH
anrutena gl10E8. B kauecTBe OCHOBBI 1I€N€BOWH KOHCTPYKLIMHM OBUI HCIIOJIBb30BaH JICHTUBHPYCHBIH BEKTOP

pCDH. [lns moxydeHuss BUPYCHBIX 4YacTHIl ObUIa IpoBeJeHa Ko-TpaHcgekius kieroynoi auauun HEK293T



MOJYYCHHOM JICHTUBHPYCHOW KOHCTPYKIMEH ¢ TTAKOBOYHBIMY IIa3MHIaMH. JJaHHbIC BUPYCHBIC YaCTHUIIBI 3aTEM
UCIIOJIb30BAJINCH ISl TPAHCIYKLUMHM LEJICBOM KJIETOYHOH JuHUM B-knerounoil ysmmdomsl yenosexka DG-75.
Bocnonp30BaBIICh T€M, YTO B CTPYKTYpE JICHTUBHPYCHOW KOHCTPYKIIMH IPUCYTCTBYET T€H YCTOHYMBOCTH K
3€0IIHY, OBLTa IPOBEICHA CEJIEKINS TPAHCIYKTAHTOB HA CPE/IE C STHM aHTHOMOTHKOM.

JIy1st OLleHKH CITIOCOOHOCTH TTOJIYICHHON CEHCOPHOM JTMHUH aKTUBHUPOBATLCS B OTBET Ha KPOCC-CIIMBKY B-
KIeTOYHOro penentopa Obm mpoBedaeH Ca-flux anamms. JloOaBmeHuWe K KJI€TKaM aHTHTEN TIPOTHUB
uMMyHOIII0OyuHa G MPHBOAMT K KPOCC-CIIMBKE B-KJICTOYHBIX PEIENITOPOB M AKTUBAIMHM KJICTKHA 32 CYET
MOOHWIIN3aI[UM MOHOB KAJIBIUS M3 BHYTPUKJIETOYHOTO JICMO, YTO PETUCTPHPYETCS C MOMOIIBIO CIECIUATBLHOIO
KaJbIMHA-4yBCTBUTEIILHOTO (DIyopeceHTHOro 30Ha. [1o pe3ynpTaraM NpoBEICHHOTO 3KCIIEPUMEHTA CEHCOPHAs
JUHAS ObUIA YCIEITHO aKTHBHPOBAHA.

Pe3yabTaTbl. B pesynprare mponaenaHHoW paboThl Obla IMOJIydeHA cTaOwiIbHAs (QyHKIMOHANbHAsS B-
KIIETOYHAs JIMHWS C TIOBEPXHOCTHOM OKcmpeccueit 3aponpimeBoit ¢opmbl BUU-crienupuaHOro MUAPOKO
HelTpamu3yromero antutena 10E8. IlomydeHHass ceHCOpHasl JWMHHHM HWCIOJB3YeTCS HAMHU ISl TECTHPOBAHUS
HCBUPYCHBIX HMMMYHOTCHOB, B3aUMOJICHCTBYIOIIUX C 3apOJBIIICBON (OpMOIl IIMPOKO HEHTPaIU3YIOIIEro
anrurena 10ES. [Ipu nHkyOanuu KaHAXAATHOIO MMMYHOI'€HA C CEHCOPHOI JIMHKEH 0 HAIMYMU WM OTCYTCTBUH
B3aUMOJICHICTBHAS MOXHO CYAWUTh, HCHONb3ys FACS-anamu3. OJHOBPEMEHHO CIIOCOOHOCThP HWMMYHOICHOB
AKTUBHPOBATh B-KJIETKH, HECYIIME HA MOBEPXHOCTU 3apObIIIeBY0 (hopMmy bnAb, MOXKHO OIICHUTH, UCTIONB3YS
metox Ca-flux.

3akaiouyenue. lcnoms3oBanme ceHcopHod —smHHEH DG-75(gl10E8) obmamaetr crexyronmamu
MPEUMYIIECTBAMH TIepell «KJIACCHYSCKUMI» CHCTEMaMH: dTa i1 Vitro CHCTEeMa MaKCHMAaJIbHO OJIN3KO
BOCTIPOM3BO/INT OCHOBHBIE MOJICKYJISIPHBIE COOBITHS, IIPOUCXOIAIINE MTPH AHTHT€H-WHAYIIMPOBAHHON aKTUBAIINN
U CO3pPEBaHMU B-KIIeTOK 4enoBeka, OHA 3KOHOMUYHA, BRICOKOIIPOM3BOIUTEIbHA U, YTO HEMAJIOBAXKHO, TO3BOJISICT
MPOBOJIUTE 0TOOP MMMYHOTEHOB JIt000i#1 mpupoasl. Co3anne CEHCOPHOM JIMHUN C TOBEPXHOCTHOM dKcIIpeccueit
3aponsieBoit popmbl BUU-cnennduanoro bnAb 10E8 sBnsieTcs mepBbIM BaXKHBIM IIATOM B CO3JIaHHUH I[EJION
JMHEHKNA CEHCOPHBIX JHHUN, HEOOXOJUMBIX JUIs pa3pabOTKH IMOJHOTO Ha0Opa KaHIUAATHBIX UMMYHOTCHOB,
CHOCOOHBIX cTHMYynupoBaTh He Toibko gll10E8, Ho Takke adduHHOE CO3peBaHME IMUPOKO HEUTPATHIYIOUIIX
agtuten B 3penyio ¢opmy 10E8, xoropas mo3Bomur 3¢pdexktuBHO yHHUTORAaTE BUY m TeM cambIM

NpeI0TBPAIIaTh 3apaKeHHe.

Paboma sevinonnena npu noooepacke epanma POOU (npoexm Ne 16-04-00915).
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