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Pe3iome. B HacTosiliee BpeMsl 1JIsI MHOTMX MH(pEKLUMOHHBIX 3a00JIeBaHUM YeJioBeKa He pa3padoTaHbl
a(pdeKTUBHEBIC CITOCOOHI JIeueHUS W MpodrmiakTuKu. OTHUM U3 TTOCICTHUX TOCTHKCHUN OMOTEXHOIOTUH
SIBJISIETCSI MCIIOJIb30BAHWE aJl€HOBUPYCHBIX BEKTOPOB, HECYIIMX UMMYHOJOMUWHAHTHbIE aHTUTEHbI pa3any-
HBIX ITATOT€HOB, B KAUYe€CTBE Fre HHO-UHXXEHEPHBIX BaKILIMH KaK MPOo(MUJIaKTUUECKUX, TaK U TeparieBTUYECKUX.
HMcnonb3oBaHue T€HHO-UHXXEHEPHBIX TEXHOJIOTUI MO3BOJSIET HE MPUMEHSTh MPU TPOU3BOJICTBE BaKIIMH
>KMBbIC BUPYCHI U 0aKTEpUU, COKpaIllaeT BpeMsI pa3pabOTKU U MOJYyYEeHUsT HOBBIX BaKIIMHHBIX IIPeIrapaToB.
AJIIEHOBHUPYCHbIE BEKTOPHI €CTECTBEHHBIM MYTEM MPOHUKAIOT B KJIETKU YeJIOBEKA, BbI3bIBasl JOBOJbHO M-
TEJbHBIU U 3HAYUTEbHBIM KaK TYMOPaJIbHbIN, TaK U KJIETOYHbI MMMYHHBI OTBeT. Bo BTOpOi1 yactu 06-
30pa MBI IUTAHUPYEM NPUBECTU CBEACHMS O IMPOBOIMMBIX B HACTOsIEe BpeMs 3a PyOekoM KIMHWUYECKUX
MUCIIBITAHUSIX BaKLIMH HA OCHOBE aJeHOBUPYCHBIX BEKTOPOB MPOTUB TaKMX MH(EKIMOHHBIX 3a00JIeBaHUM,
KaK TPUIIII, MaJISIPUsI, TeMopparndeckas Imxopaaka 90o0ja, TyoepKyie3, TeHaTuT 1 psiaa Ipyrux. bymyT pac-
CMOTPEHBI MapaMeTphbl 0TOOpa JOOPOBOJIBIIEB, CXEMbI M JO3bI, UCIOIb3yeMbl€ ITPY BaKIIMHALIMU, TIPUBEACHBI
Pe3yIbTaThl 3aBEPIICHHBIX SKCIEPUMEHTOB U IIpeIBaApUTEIbHbIE Pe3YyJIbTaThl HE3AaKOHYEHHBIX Ha JTaHHBIU
MOMEHT UCCJIETOBAaHUIA.

Karoueswie crosa: aaeHOb’upyCHbllZ 6eKmop, 6AKUUHA, KAUHUYECKUe UcCnblmanus, LlH¢€KL(u0HHbI€ 3060/166’(1HU}1, adeﬁoeupyc
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Abstract. Currently, many human infectious diseases do not developed effective methods of treatment and
prevention. One ofthelatest successes of biotechnologyisthe use ofadenoviral vectors carryingimmunodominant
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antigens of various pathogens as genetically engineered vaccines both preventive and therapeutic. The use of
genetic engineering technologies allows not to use in the manufacture of vaccines live viruses and bacteria,
reduces the time needed for vaccine creation and production of new vaccines. Adenoviral vectors naturally
penetrate into human cells, causing a rather long and significant both humoral and cellular immune response.
In the second part of review, we provide information about the ongoing worldwide clinical trials of adenoviral
vector-based vaccines against various infectious diseases such as influenza, malaria, Ebola haemorrhagic fever,
tuberculosis, hepatitis and several others, like as to consider selection parameters of volunteers, vaccination
schedule, doses of drug administration, results of completed experiments, and preliminary data on currently

ongoing research.

Keywords: adenoviral vector, vaccine, clinical trials, infectious diseases, human adenovirus, chimpanzee adenovirus

BeeneHue

B nepBoii yactu Hallero o63opa Mbl TTOAPOOHO
paccMoTpein 001IKMe BOMPOCHI KIMHUYECKUX CIThI-
TaHWI BaKIIMH Ha OCHOBE aJICHOBUPYCHBIX BEKTOPOB,
a TakKe 3asBJICHHBIC UISI Y4acTUsI B 3apyOesKHBIX
KJIMHUYECKUX UCITBITAHUSAX BakKLUHBI npoTuB BHUY
[1]. Bo BTOpOIii yacTu 0630pa MbI IIPOJOJKUM pac-
cMaTpuBaTh BaKIMHBI Ha OCHOBE aJeHOBUPYCHBIX
BEKTOPOB I TTPOGWIAKTUKY U JICYCHUS pas3ind-
HbIX UH(MEKLMOHHBIX 3a00JIeBaHUl, 3aperucTpUpo-
BaHHbIC KaK MPOXOMMIINE KIMHWYECKUE MCITbITa-
HUs1 Ha nobpoBoJibliax Ha caiite ClinicalTrials.gov.
ClinicalTrials.gov — 3T0 Beb-pecypc, KOTOPHIN IMpe-
JIOCTaBJISIET JOCTYI K 6a3e JaHHBIX 00 OOIIEeCTBEH-
HBIX W YaCTHBIX KJIWMHMYECKUX MCCJICTOBAaHUSIX Ha
JMIOOPOBOJIBIIAX IO PA3IUYHBIM 3a00JIEBAaHUSIM.

CornacHo paHHbIM caiita ClinicalTrials.gov, B
HacToslee BpeMs KIMHUYeCKHe McTblTanus (pasa
1-4) mpollui UIU TPOXOAAT Oojiee COTHU BaKILIMH
Ha OCHOBE aJIcCHOBHUPYCHBIX BeKTOpoB. Kak npaBu-
JIo, Bce pa3pabaTbiBacMble BaKIIMHBI HaIpaBJICHBI
MPOTUB BO30yIUTEsIEl, BBI3BIBAIOIIMX JATEHTHBIC
WIN XpOHUYECKUe 3a00JIeBaHMSI, HEe MIPUBOISIINE K
BBIPAOOTKE CTEPUILHOTO MMMYHMUTETA, XapaKTepH-
3yIOIIMECS BHYTPUBUIOBOW W3MEHYMBOCTBIO, YTO
MPEISITCTBYET CO3MaHMIO JIJIsI JaHHBIX 3a00JIeBaHUM
3G @GEKTUBHBIX BaKIMH KJIACCUYECKUMM MeETo/aa-
MU WY CHMXaeT 3(PMOEKTUBHOCTb CYIIECTBYIOIINX
BaKIIMH, 3allUIIAIOIINX TOJIBKO OT OIpeaeeHHbBIX
IITAMMOB, TpeOysl WHAMBUIAYAJIBHOTO IOAXOMA ISt
co31aHus BaKIIMHHBIX TTPETapaToB.

I[IprMeHeHVe aleHOBUPYCOB B KayeCTBE BEKTO-
POB OOYCJIOBJICHO WX XOPOIIIel N3y4eHHOCThIO, ecTe-
CTBEHHBIM MEXaHU3MOM B3aMMOJIEMCTBUS C KIETKOM
Y IPOHUKHOBEHMUS B KJIETKY, CIIOCOOHOCTBIO 0Oecre-
YUBATh TOBOJILHO JJIUTEJIbHYIO 3KCIIPECCHIO aHTH-
reHa, CIOCOOHOCTBIO aKTMBUPOBAThb BPOXKICHHBIM
MMMYHHBII OTBeT. Bce TmoJrydeHHbIe 10 HaCTOSIIEro
BpPEMEHM HayYHbIC JaHHBIC MOATBEPKAAIOT Oe30I1ac-
HOCTh BaKIIMH Ha OCHOBE aJIcCHOBUPYCOB, TaK KaK B
perIuKaTUBHO-Ie(heKTHOI (hopMe OHM HEe IMaTOreH-
HBI JUISI YeJloBeKa U He MHTEeTPUPYIOT B KJICTOUYHBIM
TEHOM.

B naHHo# yactu 00630pa Mbl MOAPOOHO OCTAHO-
BUMCSI Ha BaKIIMHAX MPOTUB BUpYca IrpUIlNa, Masi-
pun, BUpyca Dooia, TyoepKyie3a, reraTuTa, peci-
pPaTOPHO-CUHIMTUATIBHOIO BHpPYca UM CHOUPCKOI
SI3BBI HA OCHOBE aIlcHOBUPYCHBIX BEKTOPOB, YIaCTBY-
IOLIUX B 3apYyOEXKHBIX KIMHUYECKNUX UCTIBITAHUSIX.

Bakuunbl npoTuB Bupyca rpunma (Tadu. 1)

ITpoTuB ce30HHOTrO BUpYyCca rpUIIIia U BUpyca MTU-
Ybero Ipurmna 3asBJIeHbl KJIMHUYECKUE WCITBITAHUS
BakunH Ha ocHOBe Ad5 (Ad-HA-dsRNA mwm ND1.1
NpOTUB NTUYbero rpumnma u VXA-Al.l nmpoTtus ce-
30HHOro rpumnma, VXA-BYW.10, AdhVN1203/04.
H5) u Ad4 (Ad4-H5-Vt). Oba aneHOBUpYCa XOPOIIIO
M3Yy4YeHBbI, 0€30MacHbI, JaBHO MCHOJb3YIOTCS B T€H-
HOM Tepallny, OMHUM U3 X IIPEUMYIICCTB SIBJISIETCS
€CTEeCTBEHHbI MeXaHU3M ITPOHUKHOBEHUS B KJIETKU
yesioBeKa. [1pu 3ToM 111 00IBIIMHCTBA UCITBITYEMBIX
BaKLMH UCIIOJb3YeTCs TepopabHbI WJIM MHTpaHa-
3aJIHBIN CIIOCOO TOCTaBKM, YTO MO3BOJISIET MOJY-
YUTh YCTOMYMBBIA MYKO3aJIbHBII UMMYHHBIA OTBET
1 000ITHU BO3MOXHBIN MPEACYIIECTBYIOIINN UMMY-
HUTET K aIcHOBUPYCHOMY BeKTopy [34]. Pe3ynbraThl
OOJBIIIMHCTBA UCCEA0BAaHUI HE TIpeICTaBIeHBbI, O/~
Hako B 2013 rony Vaxart Inc. ormyGankoBana pe3yJib-
TaTbl KJIMHUYECKUX MCHBITaHMI BakKuuMHb NDI.1,
KOoTopasi TIpelCTaBjsIeT co0Oil BEKTOP Ha OCHOBE
Ad5, HecylIMil reH reMarriloTUHUHA NTUYbEro BU-
pyca rpunna H5, u agpioBanT dsRNA, neiictByto-
muit Kak juradg ajsi Toll-TTomoOHBIX pelenTopoB
(TLR3). B aT0li paboTe BnepBble ObLIa MTPOAESMOH-
CTPUPOBaHA UMMYHOT€HHOCTb BaKIIMHBI IIPU IIEPO-
panbHOM mpueMe B Buae Kancya [20]. Mccinenosa-
HME TT0Ka3aJl0 XOPOIIYyI0 NMepPeHOCUMOCTb BaKIIUHbI,
y 73% ucripiTyeMbIX Habonanack Beipabotka IFNy,
X0Ts1 T-KJIEeTOYHBII UMMYHHBII OTBET ObLT CJIa0bIM.
OnmHako, XOTSI TUTPHl AHTUTEMAarrIIOTUHUPYIOIINX
aHTUTE OBbUIM MOBBILIEHHbIE, BUPYCHEUTpaausy-
IOllIMe aHTUTeJa He ObUIM OOHApyXeHbl HU Y OTHO-
ro MCHBITYeMOro. B mapajuieJbHOM HcClIeIOBaHUM
nogoOHasi BaKI[MHAa MPpUHUMaJIach TOOPOBOJIbIAMU
B BHJIC TaOJIETOK, IIPY 3TOM ObLIa TPOAESMOHCTPUPO-
BaHa ee 0€30MacHOCTh U XOpollias MePeHOCUMOCTb,
a TakXe CIIOCOOHOCTh BBI3BIBAaTh OOpa3oBaHUE BU-
pYCHEUTpanu3ylolux aHTUTEA K BUPYCY TIpuIla
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y yesioBeka [15]. Kak oTMeuaercs, Haau4Iue y UCIIbI-
TYeMBIX TIPENICYIIECTBYIOIIET0 MMMYHUTETA K BEKTO-
py Ha ocHOBe Ad5 He BIUSJIO HAa BBIPabOOTKY BUPYC-
HENTPpaIM3YIOIMINX aHTUTEN K BUPYCY TPUIIIIA.

B tom ke romy PaxVax Inc. omybGaukoBaja pe-
3yJIBTaThl KJIWHUYECKUX HWCIBITAHUNA  BaKIIMHBI
Ad4-H5-Vt Ha OCHOBE XWBOTO pPeIUIMKATUBHO-
KOMIIETEHTHOTO pekoMOuHaHTHoro Ad4, 9kc-
MpecCUpyolllero TIeH TIeMarrjJloTUHMHA BHUpyca
rpunna A/Vietnam/1194/2004 (H5N1), B xuuieu-
HOPACTBOPUMBIX KaricyJjax ISl TIepOpaIbHOTO TIpH-
ema. B maHHOM HMccen0BaHUM aIcHOBUPYCHAsI BaK-
IIMHA WCITOJIh30BaJIaCh B KAYECTBE MpaliM-BaKIIUHBI,
a B KayecTBe OyCT-BaKIMHEBI UCITBITYeMBbIE ITOIyda-
M CyOBHPHOHHYIO WHAKTHUBUPOBAHHYIO BaKIITHY
(Sanofi Pasteur Influenza Virus Vaccine [H5N1]).
IIpu 3TOoM HabG/OAANIOCH YBEJIMYEHHUE TUTPOB aH-
TU-TEMAarTJIIOTUHUPYIOIINX aHTUTEJI, a TaKxKe OoJiee
3HAYUTEJbHBIM ObLT T-KJIETOYHBI UMMYHHBINA OT-
BET Ha BakMHY 1 ypoBHU IFNYy, ocobeHHO B rpyI-
e ¢ HauBBICIIEW H030i BakIMHEI (1 x 10! Bu) [11].
TakuMm o6pa3oM, mpemjiaraemMasi BaKIiHa MOXET
OBITh MCMOJIb30BaHA B KadyecTBe IMpaiiM-BaKIIMHBI
TSI TIOBBITIEHUST (P HEKTUBHOCTH CYIIECTBYIOIINX
CJIaOOMMMYHOTEHHBIX BaKIIMH ITPOTUB BUpPYca TPUII-
na. [IpencymecrBytonuii K Ad4 IMMyHUTET He Ha-
pyIIaJl pa3BUTHE TYMOPAJBbHBIX U KJICTOYHBIX peak-
LM y UCOBITYEeMBbIX. Y HEKOTOPBIX HOOPOBOJIbLIEB
¢ nomoibio TP 6b110 AeTEKTUPOBAHO BhIAEICHUE
BaKIIMHHOTO BUpYca, OJHAKO CUMIITOMOB 3a00JjieBa-
Hust OP3 He HabM0man0Ch, TaKXKe He HAOII0AAJIOCh
BBIACJCHUST BUPYCa CPeIr OKPYKEHUST UCTIBITYeMBbIX.

Bakuunbl nporus Mansipuu (TadJ1. 2)

CHOXHBIA UMK Pa3BUTUS MaISIPUMHOIO ILIa3-
MOOUSI TPEHSATCTBYST IIOSIBJICHHIO 3(h(hEKTUBHOMN
BaKLIMHBI IPOTUB 3TOro 3aboseBaHus. s 60pbObI
C MaJisIpreii B HACTOsIIee BpeMs IIPEeUMYIISCTBEH-
Hble YCWIMSI HaIllpaBjeHbl Ha pellleHue ABYX 3aJay:
BO-MIEPBBIX — IOJYy4UTh BakLuHYy ¢ 50% 3amuroii
OT TSIKEJIOro TedyeHusl 3a00jieBaHUsI Wi 3a0oJjieBa-
HUSI CO CMEPTEIBbHBIM MCXOIOM Ha MPOTSKeHWU 12
MeCs1IeB, BO-BTOPBIX — MOJYYUTh BakiuHy ¢ 80%
3(pPeKTUBHOCTBIO HaA 0OJIee IINTEIBLHBIN TEepHOL
MPOTUB KJIMHUYECKOU MaJISIpuu, IIPU 3TOM MCHOJb-
3yeTCsI MHOXXECTBO pa3HOOOpa3HBIX ITOIXOOOB K pe-
IIIEHUIO JaHHBIX 3a1a4. B oCHOBHOM mpeajiaraeMbie
BaKIIMHBI HANpaBJIeHBI JIMOO Ha BBHIPAOOTKY aHTHU-
TeJ MPOTUB aHTUIEHOB CIIOPO30MTOB MaJISIPUITHOTO
TUIa3MOIMS, IIPEIISITCTBYIOIINX IIPOHUKHOBEHHIO €T0
B II€YEHb, U 3apakeHHbBIX UM KJIETOK IIeYeH!U, TO eCTh
TaK Has3pIBaeMas IIpe-3pUTPOLIMTapHas BaKIIMHA,
100 Ha YHUUYTOXEHHE MaJSipUAHOTO ILIa3MOIUS
B KpoBHu 4YeyioBeka [21]. [l BeKTOpOB Ha OCHOBE
aleHOBUPYCOB B JICUCHUU W TIPOGWIAKTUKE MaJisi-
puu Hauobonee 3pOEKTUBHBIM TTOIXOJI0M SIBISIOTCS
CXeMbl TIpaiiM-OyCT BaKIIMHAIIAM, ITO3BOJISIIONINE

YBEIUUYUTh WMMYHHBIM OTBET, W WCIIOJb30BaHME
BEKTOPOB C OTpaHWYCHHBIM WJIA OTCYTCTBYIOIIUM
MpPEeaCyIIEeCTBYIOIIMM MMMYHHBIM OTBeTOM. OmHOI
W3 BaKIWH MPOTUB MAaJISIPUH, TTPOXOMSINEH KITMHI-
YeCKHMe WCIBITaHWS, SIBIISIETCS BaKIIMHA HAa OCHOBE
Ad5. Bakumna NMRC-M3V-Ad-PfCA npencras-
JIsIeT coboit cMeCh IBYX PerIMKaTUBHO-Ie(MEKTHBIX
aleHOBEKTOPOB, 3KCITPECCUPYIOIIMX aHTUTEHBI Ma-
nspuiiHoro tuasmoans CS m AMAL. Ha ceponera-
TUBHBIX U CEPOIIO3UTUBHBIX MO OTHOILIEHUIO K Ad5
J0OPOBOJIbIIAX OBLIU UCCIIENOBaHBI PA3IMYHBIE TO3bI
M CXeMBbI BBeleHUS BaKIMHBI. COTJIaCHO pe3yiibTa-
TaM 3KCIEepUMEHTa, BaKIIMHA Oe30macHa, XOpOIIo
MEePEeHOCUTCS, BBI3bIBAET WMMMYHHBI OTBET IIpO-
JIOJDKUTEJIbHOCTBIO 10 12 MecsieB (MMMYHHBII OT-
BET OBLI BBIIIIEC B TPYIIIC C HU3KOM M0301 BAaKIIMHBI),
KaK TyMOpaJIbHBbI, TaK U KJIETOYHBI, HO He o0e-
ClieyuBaeT cTepubHylo 3amuty [22, 30]. B cxeme
C OIHOKPATHHBIM BHYTPHMBIIIICYHBIM BBEICHUEM
BaKIIMHBI yPOBEHb I'YMOPAJIbHOI0 UMMYHHOTO OTBE-
Ta OBIJT HU3KWUM, XOTSI KJICTOYHBIM MMMYHHBII OTBET
Ha aHTUTEHBI MAJISIPUITHOTO TIIa3MOIUsT HaOIIona-
¢y 56% ucnbityeMmbix mist CS-antureda u'y 100%
s AMAL. Tlocie 3KCOnepuMMEHTaJbHOIO 3apaxke-
HUSI MaJIsIpyeil TOJIbKO OOWH MCITBITYEMBIN TIpoe-
MOHCTPHMPOBAJ 3aIepXKy pPa3BUTUS ITapa3sUTeMUN
[31]. Takum oOpa3zoM, MpUMEHEeHNE aAeHOBEKTOPOB
IUTST BAKLIIMHALIMKA OTIPAaBIaHO JIUIIb MPU UCIIOIb30-
BaHWUU CXEMBI ITpaiiM-0yCcT BaKIIMHAIINU, YTO 1 OBLIO
NPOAEMOHCTPUPOBAHO B CXeMe, KOIJa BaKIIMHY
Ha OCHOBE aJleHOBUPYCHOI'O BEKTOpa BBOAMJIU TTOCIE
npaitMupoBaHus ucnbityeMbix JIHK-BakiinHoii, He-
Cylllel Takue Xe aHTUTeHBI. B pe3ynsrate 4 mobdpo-
BoJiblieB (27%) NPOAEeMOHCTPUPOBAIN CTEPUIbHBIM
VNMMYHUTET K KOHTPOJIUPYEMOMY 3apakeHUIO UX Ma-
JIIPUITHBIM TIJIa3MOAUEM, TIPY 3TOM 3alllTa OT 3apa-
JKEHUSI ObljIa CBsI3aHA C KJIETOYHO-OMOCPEIOBAaHHBIM
WUMMYHUTETOM MpeuMylliecTBeHHO K AMAI aHTu-
reny [3, 23]. BBeneHue TOAbKO BaKIITHbI HA OCHOBE
aICHOBUPYCHOTO BEKTOpa XOTh M BBI3BIBACT OoOJiee
3HAYUTEJIbHbIC KJIETOYHbIE UMMYHHbIE PEAKIIMU, YEM
IpU CXeMe BaKIMHUPOBAHUS C TPeABapUTEIBHBIM
npaiimupoBanueMm JHK-BakiinHo#, TeM He MeHee
3aIUTHI OT MAJISIpPUU HE o0ecIieurBaeT [24].

E1ie onguH TAIT BaKIIMHEI IPOTUB MAaJISIPUH, TIPO-
xongiien KimHuueckue ucrnoitanus — Ad35.CS.01 —
Ha ocHoBe Ad35, skcnpeccupytouiero reH CS mans-
PUIHOIO IUIa3MOIMsl, C MCIIOJb30BaHMEM pPa3HbIX
CXeM BaKIIMHAIIUI: TOMOJIOTMIHOM TIpaiiM-0yCT BaK-
OUHAILIMK, TeTEPOJIOTNIHO BaKIIMHAIINM B KOMOM-
HalLlMM ¢ BaKIMHOM Ha ocHOoBe Ad26 (NCT01397227)
u ¢ BakumHoil 257049 (NCTO01366534), paspabGo-
tanHoit GSK (GlaxoSmithKline). HccnengoBanue
BakuMHBI Ad35.CS.01 B 4yeThIpex pa3HBIX [J03ax
MPOAEMOHCTPUPOBAJIO €€ 0e30MaCHOCTh M CPeaHUIA
YPOBEHb HMMYHOTE€HHOCTU CpeAu ITOOpOBOJILIIEB
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TABJTULA 1. BAKLIMHBbI HA OCHOBE ALEHOBUPYCHbIX BEKTOPOB MPOTUB BUPYCA I'PUMMNA

TABLE 1. VACCINES AGAINST INFLUENZA VIRUS BASED ON ADENOVIRAL VECTORS

Ad5 contains the gene of
haemagglutinin avian influenza virus
H5N1

Twvn ®da3za
aAeHOBUPYCHOro BaKLMHb! 1 aHTUreHbI KNUHUYECKUX [o3bl 1 MeTOAbLI BBEAEHUSA
BeKTopa Vaccines and antigens MUCNbITAaHUN Doses and methods of
Type of adenoviral Clinical trial administration
vectors phase
MNepopanbHO B BuAe TabneTok,
HU3KUe U cpeaHue ogHa
Wnu aBe A03bl, 0AHA BbICOKasi
Ad-HA-dsRNA (VXA-A1.1), pozsa.
Vaxart Inc. Ha cnepyrowem atane
CopepXuT reH remarrnioTUHMHa Kancynbl 4OCTaBNAKTCA
Bupyca rpunna A H1N1 n agbloBaHT ®aza 1 B NOAB3AO0LUHYI0 KULUKY
AByxuenoyeyHas PHK Phase 1 C NoMoLbI paguno-
Ad-HA-dsRNA (VXA-A1.1), Vaxart ynpasnsiemoro 3oHaa
Inc, contains a gene of influenza virus Oral tablets, once or twice at low
A H1N1, haemagglutinin and double- and average doses, or a single
stranded RNA as an adjuvant high dose. At next step, the
capsules are delivered to ileum,
by means of radio-controlled
capsule
MNepopanbHO B Buge Kancyn,
BAoseor1x102go 1 x10"°By.
Ad-HA-dsRNA (ND1.1), Vaxart Inc. Ha cnepyrowem atane
AneHosupyc CopepXuT reH remarrinioTUHUHA Kancynbl AOCTaBNAIOTCA
yenoseka 5 Bupyca rpunna ntuy H5N1 B NOAB3AO0LUHYIO KULLKY
ceporuna ) M aabloBaHT aByxuenoyeyHas PHK ®da3za 1 C NOMOLYbIO paguo-
Human adenovirus | Aq_HA-dsRNA (ND1.1), Vaxart Inc. Phase 1 ynpaensieMoro 3oHAa
serotype 5 Ad5 contains haemagglutinin gene of A Oral capsules at a dose of 1 x 10°
H5N1 influenza virus and TLR3 ligand to 1 x 10" vp.
as an adjuvant At next step, the capsules are
delivered to the ileum with a radio
controlled capsule
VXA-BYW.10, Vaxart Inc.
Mpotus Bupyca rpunna B, coctas MepopankHo B BUAS TAGNETOK,
He yTounnerca ®asza i HU3Kasi LN BbICOKas Ao3a
VXA-BYW.10, Vaxart Inc. Phase 1 .
L . - Oral tablets, low or high dose
Against influenza virus B, composition
is not specified
AdhVN1203/04.H5, Altimmune, Inc.
CopepXuT reH remarrnioTUHUHA
WHTpaHa3anbHO B Bupe cnpes,
Bupyca rpunna nruu HSN1 ®asa 1 ase posel, 103-10" By
AdhVN1203/04.H5, Altimmune, Inc. ’
Phase 1 Intranasal spray, two doses,

108 to 10" vp
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NapameTpbl oT6Opa

A[obpoBonbLUeB
Selection criteria for
the volunteers

Pe3ynbraTbl
Results

3aopoBble
[no6poBonbLbI
Healthy volunteers

BakuuHa 6e3onacHa ¥ UMMyYHOreHHa.
Mocne nmmyHu3saumumn y 92% ncnbiTyeMbiX ONbITHOW FPynnbl Habnoganochb
YyeTbIpexXKpaTHOe yBenM4YeHe TUTPOB aHTUTEsN B peakLuMu TOPMOXKEHUA
remarrnioTMHaLuM U B peakuun MUKpoOHeMTpanu3auuu.
MpeAacyllecTByOWMUIA UMMYHHbIA OTBET K BEKTOPY He BNUsiN Ha BbIpaboTKy BUpyc-
HeNTpanu3yLWKNX aHTUTEN K BUpYyCy rpynna.
[ocTaBka BaKLMHbI C MOMOLLIO paguoynpaBrisieMblX Kancysn ycneliHa.
MMMyHHBI OTBET 3aBUCUT OT A03bl BaKLUHbI, BbIpaboTka aHTUTEN K LleneBomy
aHTUreHy Habnaanacb Ha 28 neHb Y BCex AOOPOBONLLERB B rpynne ¢ BbICOKOW J030M1
ny 8 us 12 po6poBonbLEB B rpynne ¢ HU3kom aosomn [15]
The vaccine is safe and immunogenic. After immunization, 92% of participants in experimental
group showed a 4-fold increased titers in haemagglutination inhibition and micro-neutralisation
tests. Pre-existing immune response to the vector did not affect production of virus-neutralizing
antibodies to influenza virus. Delivery of the vaccine using a radio controlled capsule was
successful. Induction of immune response depends on the vaccine dose. Production of
antibodies against the target antigen was observed on day 28 for all volunteers from the high-
dose group, and for 8 of 12 volunteers in the low-dose group [15]

3popoBkie
A06GpPOBOSbLbI
Healthy volunteers

BakuuHa 6e3onacHa ¥ UMMYHOreHHa.
YpoBeHb MMMYHHOIO OTBeTa 3aBUCUT OT A403bl BaKuuHbI [20]
The vaccine is safe and immunogenic. Immune response depends on the vaccine dose [20]

3aopoBble
no6poBonbLbI
Healthy volunteers

He ony6nukoBaHbI
Not published

3pnopoBble
[06GpoBONbLbI
Healthy volunteers

He ony6nukoBaHbI
Not published

333



Yepenoea JI.B. u op.
Cherenova L.V. et al.

Meduyunckas Ummynonoeus

Medical Immunology (Russia)/Meditsinskaya Immunologiya

Tvn ®dasa
afleHOBUPYCHOTIo BaKLMHb! 1 aHTUrEHbI KnMHquCKv!x [o3bl U MeTOAbLI BBEAEHUSA
BeKTOopa . . MCNbITaHUN Doses and methods of
. Vaccines and antigens . . o .
Type of adenoviral Clinical trial administration
vectors phase
Ad4-H5-Vtn, PaxVax, Inc.
. MepopanbHO B BUAe Kancyn,
Xusown, pennukatmeBHo-
~ 3-kpaTHas BakuMHaUus
KOMNETEHTHbIA afieHOBMUPYC, 7 4011
KCMDECCHDY IO FeH B Aao3e 107-10" Bu, 3aTem
P pytow 6ycTt-BakumHa Sanofi Pasteur
remarrniotuHuHa H5N1 Bupyca - -
h ®daza 1 Influenza Virus Vaccine (H5N1)
rpunna A/Vietham/1194/2004 . N
. Phase 1 Oral capsules, triple vaccination
Ad4-H5-Vtn, PaxVax, Inc. A live,
- : at the doses of 107 to 10" vp,
replication-competent adenovirus, . )
. s followed by a boost with Sanofi
expressing a haemagglutinin gene of : .
. . Pasteur Influenza Virus Vaccine
ApeHoBupyc H5N1 influenza virus (H5N1)
yenoseka 4 (A/Vietnam/1194/2004)
cepoTtuna
Human adenovirus
serotype 4 Ad4-H5-Vtn,
NIAID.
Xusomn, pennmkaTMBHO-
o WHTpaHasanbHoe,
KOMNEeTEeHTHbIA afieHOBMUpPYC,
- TOH3UNMNsIPHOE U NepoparibHoe
3KCNpeccUpyoLNi reH
BBeZieHWe B Karncyrnax — [o3bl
remarrniotuimHa H5N1 Bupyca ®daza 1 3 s
. ot 103 go 108 By
rpunna AlVietnam/1194 Phase 1 Intranasal, tonsillar and oral
Ad4-H5-Vtn, NIAID. '
. o capsules at the doses
Alive, replication-competent 5 "
. : - of 10° to108 vp
adenovirus, expressing haemagglutinin
of H5N1 influenza virus
(A/Vietnam/1194)

n3 bypkuna-®aco [19]. Bakumna nuHgynupoBaia ry-
MOpPaJIbHBIN 1 KiIeTouHbIN (CD8") mMMyHHBI OTBET
Ha aHTUT€H, UMMYHHBIA OTBET Ha aJeHOBHPYCHBII
BEKTOpP TIPM 3TOM OBIJT HE3HAUYUTEIbHBIM. B cxeme
npaitmM-6yct BakumHauuu Ad35.CS.01/GSK257049
npeaBapuTeIbHOE BBEAEHUE aleHOBEKTOpa He 00e-
CIeUMBaJIO pa3BUTHUE OoJjiee 3HAUUTEIbHON 3aIAThI
IIOOPOBOJIBIIEB OT 3apakKeHUsS MaSIpPUAHBIM ILIa3-
MOOWEM II0 CPAaBHEHHUIO C PEXKMMOM TPEXKPATHBIX
nHbeknnii BakuuHbel GSK. Ilpm 3TOM ypoBeHB
T-KJ1eTOYHOr0O UMMYHHOTO OTBETA B TPYIIIIE, MOJY-
YUBIIIE MHBEKIINIO aICHOBUPYCHOTO BEKTOpPa, OBLIT
0oJiee BbICOKUM [17]. PesynbraThl ellle OJHOIO MC-
cJieloBaHUsI HEe OIyOJIMKOBaHBbI.

OnHUM U3 TIePCHEKTUBHBLIX HampaBiICHUN pa3-
paboOTKM BaKIH IIPOTUB MaJsIpuy CUYUATAIOTCS
BakUMHBI Ha ocHoBe ChAd63, skcripeccupyloime
pazmmuHble aHTUreHsl — CS, AMAI1 1 ME-TRAP —
B T€TEPOJIOTUYHBIX (C BUPYCOM OCHOBaKIIMHBI MVA)
npaitM-0ycT cxemax BakuuHaru. Bakiimaa AdCh63
ME-TRAP B xomMOuHaumnm ¢ BaknuHoit MVA ME-
TRAP mnpoaeMoHcTpUpoOBajia CBOIO 0€30MacHOCTb,
OpU 3TOM HauWMeEHbIIee KOJIWYECTBO HeOIarornpu-
SITHBIX TTOCTBAKIIMHAJIBHBIX COOBITUI HAOII0IAIOCH
Opy BHYTPUMBIIIEYHOM CIIOCO0C MMMYHU3AILIUN.

Nmmynnszanus moopososbiieB AdCh63 ME-TRAP
B J03ax 5 x 10'° BY 1 BhIIIIE BBI3bIBAJIa BBICOKUIA YPO-
BeHb T-KJIeToUHOro UMMyHHOTro oTBeTa (Kak CD4™,
tak 1 CD8%), a mocnenyromee BBeneHne MVA ME-
TRAP eme Gosbliie yCUIMBAJI0 UMMYHHBIA OTBET,
KOTOPBIA COXpaHSICS Ha MNpoTskeHuru Oosee 30
MecsieB Tociie BakuuHauuu [18]. Ilpu 3apaxkeHun
HVICTIBITYEMBIX T€TePOJTOTMUYHBIM IIITAMMOM MaJIsIpUii-
Horo 1utasmonus y 3 u3 14 yenosek (21%) Habona-
JIV CTEPWIIBHBIA MMMYHHUTET K Majisapuut, ay 5 (36%)
3aIepXKKy TICUYCHOYHOM CTaInU Pa3BUTUS MaJIsIpHii-
Horo miasmonus [7]. Bakimaa AAdCh63 CS v Baky-
Ha MVA CS B reTepoJIOTMYHBIX cXeMax IpaiM-0ycT
BaKIIMHAIIAM TI0KA3aJI1 CBOIO 0€30ITaCHOCTh U MM-
MYHOT€HHOCTb, BbI3bIBasi 3HAUUTEIbHBII UMMYHHBII
otBeT NpoTuB CS-aHTUTeHa MaJIIpUITHOrO MJIa3MO-
vs (B OCHOBHOM T-KJIETOUHBIA UMMYHHBIN OTBET).
VYpoBHU IgG OBLIM OCTATOYHO CKPOMHBIMU, JOCTU-
rajgu nuka Ha 14 nens nociie BBeaeHuss AdCh63 CS,
OOHAKO IETCKTHUPOBAJINCH W HA IIPOTSKCHUM BCETO
no3aHero nepuona HaoawoaeHuit [5]. KomouHauus
BakuUUHBI AdCh63 AMAI 1 MVA AMAI takxke 6e3-
omnacHa 1 UIMMYHOT¢HHA, IIPW 3TOM BEI3BIBAaeT 00pa-
30BaHUE HE TOJIBKO BbICOKOTO YPOBHS T-KJI€TOUHOrO
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MapameTpbl oTGOpa
nob6poBonbLeB
Selection criteria for
the volunteers

Pe3ynbraTbl
Results

3popoBkie
[06GpOBOSbLbI
Healthy volunteers

BakuuHa 6e3onacHa, HO B ONbITHOW rpynne Habnoganocb 6onblue criyyaeB
BO3HUKHOBEHUA 60U B XXMBOTE, 3aN0XEHHOCTU HOoca, Anapeu.
Y pspga po6poBonbLUeB, NOMYYUBLUNX BaKUUHY, Ha 14 AeHb AeTeKTMPOBanoch Hanu4ue
Ad4, Ho y ux okpyxeHusa metoaom [LP Bupyc He neTekTupoBancs.
BakuuHa Bbi3biBaeT 3HaYMTeNbHbIN N'yMOpanbHbIf U KNETOYHbIA UMMYHHbIWA OTBET,
BBegeHUe 6ycT-BakLMHbI yBeNIM4YUBaeT YPOBEeHb ryMoOparibHOro MMMYHHOIO OTBeTa.
NMopo6Has BakuMHa B KayecTBe NpaniM-BaKLUUHbI MOXET NOBbICUTb 3 heKTUBHOCTb
CNnabouMMyHOreHHbIX BaKLiMH NPOoTUB Bupyca rpunna [11]

The vaccine is safe, but there were more cases of abdominal pain, nasal congestion, diarrhea
in experimental group. Some volunteers who received the vaccine, presence of Ad4 was
detected on day 14, but the virus was not detectable by PCR in their environment. The vaccine
induces significant humoral and cellular immune response, a boost vaccine injection increases
humoral immune response. Such a vaccine, as a prime vaccine, may enhance efficacy
of poorly immunogenic vaccines against influenza virus [11]

3aopoBbie 4O6po-

BOnbLbl, C Npeacy-
LEeCTBYHOLWUM UM-
MyHuTeTom K Ad4

n 6e3 Hero
Healthy volunteers
with/without pre-
existing immunity
to Ad4

He ony6nukoBaHbI
Not published

WMMYHHOTO OTBETa, HO W 3HAUYUTEeAbHBLIN AMAI-
crrieundunyecknii ceiBopoTouHbiil IgG oTBeT [26].

Bakuunsl npoTuB BUpyca DooJa (Tadu. 3)

Cpenu 3asIBJICHHBIX B IIOCJICIHNE TOIBI KITMHIYE -
CKUX MCCIeA0BAaHUI OOJBITMHCTBO COCTABJISIOT MC-
NbITAaHUS BaKLMH IMPOTUB BUpyca D0oJjia. B yacTHO-
CTU, OJHO U3 MEPBBIX UCCAESTOBAHUI — 3TO U3YyYEHUE
0€30MacHOCTU Y1 MMMYHOT€HHOCTH, a TaKXe OTCYT-
CTBHSI BIIMSIHUSI MPEACYIIECTBYIOIIETO MMMYHUTETA
Ha BakumHy VRC-EBOADV018-00-VP Ha ocHoOBe
AdS5, Hecy1lero reHbl IITUKOTIPOTEMHOB BUpyca D00-
na mwrtammoB 3aup u CymaH-Iyny (NCT00374309).
BakuuHa mnpeacrtabisieT co0oii CMeCh IBYX pPEIUiv-
KaTUBHO-Ae(hEeKTHBIX adeHOBEKTOPOB. Pe3yybsraThl
MCCIIeNOBaHUS He IpeAcTaBieHbl. Eile onHa nsyva-
eMasl BaKlIMHa Ha ocHoBe AdS5, nipeacraBiaeHHAast KU-
TaiickuMu ydeHbIMU — AdS-EBOV — ageHoBupyc-
HBI BEKTOp, HECYIINI TeH IITUKOIIPOTEHHA BUpYyca
D6oma snumeMmudeckoro mramma 3amp 2014 roma.
J10OpOoBOABLbI MOJYYWUJINM BBICOKYIO JUOO HU3KYIO
JI03y BaKIWHbBI, IPY 3TOM HUKaKUX CEPHE3HBIX ITO-
00uYHbIX 3} HEeKTOB M TMOCHEACTBUI BaKIIMHALIMU
B 0o0eux Ipynmnax BBISIBI€HO He ObLI10. TUTp TJIMKO-
NPOTeUH-CHEeHU(PUIECKUX aHTUTE] 3HAYUTEIbBHO
YBEJIMYMBAJICS B 00eUX TpyIIiax HauuHasg ¢ 14 gHd,

a T-KJ1eTOUHbIt UMMYHHBII OTBET JOCTUIa] MaKCHU-
MyMa Takke Ha 14 neHb mocjie BaKLIMHAIIUU T10Cie
OJTHOKPATHOTO BBeJeHM BaKIIMHEI [35]. Ha cienyto-
IIVX 3Taltax, 3asBJIeHHBIX B 2015 romy, TutaHupyeTcst
WCcClIefOBaHNE NJAaHHOM BaKIIWHBI Ha ITOOPOBOJIBIIAX
apPUKAHCKOTO TIPOMCXOXICHUSI, IIPOXKUBAIOIINX
B Kutae, a Takke n3y4eHUE BO3MOKHOCTH TTOBBIIIIE-
HHSI UMMYHHOTO OTBETa Ha BBEeJICHNE BAaKIIUHbBI B TO-
MOJIOTUYHOI MpaiiM-0yCT cxeme.

Cpenu uccnenoBanuii Crucell Holland BV — u3-
y4eHHe BaKLMHBI Ha OCHOBe Ad26, Hecyllero reH
DIMKONPOTerHA BUpyca Dooja mramm 3aup (Ad26.
ZEBOV). JlaHHBIII BEKTOp MpeajiaraeTcs HCIIONb-
30BaTh B Pa3MYIHBLIX [103aX, Pa3HOM MOCJemIoBa-
TETLHOCTH M Pa3HBIX CXeMaX BBEICHUSI B peKUME
TOMOJIOTUYHOM TIpaiM-OyCT BaKIWHAIIUM VI Te-
TEPOJOTMYHON COBMECTHO C BEKTOPOM Ha OCHOBE
MOIU(MUILIMPOBAHHOTIO BUpYyca ocrioBakLHBI (M VA-
BN-filo, Modified Vaccinia Virus Ankara — Bavarian
Nordic Filo-vector, HeCcylmmii aHTUTEHbI TJIMKOIIPO-
TernHOB mTamMMoB TawmnaHna, 3amp, CymaH m BUpyca
Map6ypra). CorjiacHoO npeaBapUTEIbHBIM JaHHBIM,
PE3YABTaThl 3KCIIEPUMEHTOB BEIIVISIASAT MHOT000e-
LIAOLIIE, TTIPU 3TOM peXUM BBeaeHus Ad26/MVA aB-
JsieTcs1 6osee UMMYHOreHHbIM [28]. Yepes 28 mHeit
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TABJTULA 2. BAKLIMHBbI HA OCHOBE ALEHOBUPYCHbIX BEKTOPOB NMPOTUB MANAPUA
TABLE 2. VACCINES AGAINST MALARIA BASED ON ADENOVIRAL VECTORS

Tun ageHoBMpYCHOro
BeKTopa
Type of adenoviral vectors

BaKUWHbI ¥ aHTUreHbI
Vaccines and antigens

®dasza KNMHUYECKUX
ncnbiTaHUN
Clinical trial phase

ApeHoBupycC YenoBeka
5 cepoTtuna

Human adenovirus
serotype 5

NMRC-M3V-Ad-PfCA (AdCA),
U.S. Army Medical Research and Materiel Command.
Ucnonb3yeTtcs Kak oTAeNbHO, Tak U COBMECTHO
¢ JHK-BakunHon NMRC-M3V-D-PfCA.
CoaepxuT ABa afileHOBEKTOPA, HECYLLMUX aHTUTeHbI
CSP (circumsporozoite protein) n ren AMA1 (apical
membrane antigen 1)
NMRC-M3V-Ad-PfCA (AdCA),

U.S. Army Medical Research and Materiel Command.
Used both separately and combined with
NMRC-M3V-D-PfCA DNA-vaccine. Contains two
adenovectors expressing CSP (circumsporozoite protein)
and AMA1 (apical membrane antigen 1) antigens

®daza 1/2
Phase 1/2

ApeHoBUpYycC YenoBeka
35 cepotuna

Human adenovirus
serotype 35

Ad35.CS.01, NIAID.
Copepxut aHTureH CS (circumsporozoite)
Ad35.CS.01, NIAID.
Contains a CS (circumsporozoite) antigen

®daza 1
Phase 1

Ad35.CS.01,

GlaxoSmithKline u Crucell Holland BV.
CosmecTtHoO ¢ BakunmHon GSK (Biologicals’ malaria
vaccine 257049).

Copepxut aHTureH CS (circumsporozoite)
Ad35.CS.01,

GlaxoSmithKline n Crucell Holland BV.

Applied together with GSK vaccine (Biologicals' malaria
vaccine 257049). Contains CS antigen (circumsporozoite)

®daza 2
Phase 2
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MapameTtpbl oTO6Opa
[o3bl U MeToAbl BBeaeHUs!
no6poBonbLeB PesynbraThbl
Doses and methods of . .
L . Selection criteria for the Results
administration
volunteers
BakunHa 6e3onacHa, XOpoLUo NepeHOCUTCA.
Moka3aHa MHAYKLUMS KNEeTOYHOro U ryMopanbHOro
MMMYHHOro OTBeTa Ha BBeAieHue BakuuHbI [22, 30,
31].
CTaTUCTMYEeCKN 3HAYUMbIN YPOBEHb 3aLUUThbI
OT nocneayolwero BBegeHUss 4o6posonbLam
BO3GyauTenen Mansapum nokasaH npu
Mpanm-6ycT cxema,
afeHOBMUPYC UCNONb3yeTcA

MCMONb30BaHUN 3KCMEPUMEHTaNbHOW BaKLMHbI
Kak 6ycT-BakuuHa. [loza

coBMmecTHO ¢ npeaBaputensHon AHK-
3aopoBble MMMYHMU3aLUuen.
OHK-BakumHbI 2 Mr, no3a [o6poBonbLUbI 3awuTa oT 3apaxeHusi mansipuen Habnaganacb
aAeHOBMPYCHOM BakUMHbI | C NpeAcyLliecTBYIOWMUM Yy 27% wvcnbiTyembix [3, 23].
2x 10" By MMMyHUTETOM K Ad5 Ucnonb3oBaHue 0gHOro afeHOBUPYCHOIO BeKTopa
A prime-boost scheme, the n 6e3 Hero AN BaKLUMHaLMK He AaeT 3alunTHbIN 3 dekT,
adenovirus is used as a Healthy volunteers with/ HEeCMOTPS Ha Hannine UMMYHHOro oTBeTa [24]
boost vaccine. Dose of the without pre-existing The vaccine is safe, well tolerated. Induction of cellular
DNA-vaccine is 2 mg, and immunity to Ad5 and humoral immune response to the vaccine has been
adenovirus vaccine dose is
2x10"vp

shown [22, 30, 31]. A statistically significant protection
level against subsequent injection of volunteers to
malaria-causing agents are shown with experimental
vaccine, when combined with preliminary DNA
immunization.
Protection from malarial infection was observed in 27%
of subjects [3, 23]. Using a single adenovirus vector for
vaccination provides a protective effect, despite induction
of immune response [24]

BakuuHa 6e3onacHa, XxopoLLo NepeHoCUTCH.
3poposble MokasaH cneundnyecknin rymopanbHbIn
BHYTPMMBILIEUHBIE AobpoBonbLUbl C U 6e3 M KJIeTOYHbIA UMMYHHbIN OTBeT Kk CS.
UHBeKLMM B noze 10°-10" By npeAcyLlecTByHOLEro He Bva3bIBaeT 3HauyMTeNnbHOro o6pa3oBaHUA BUpYC-
Intramuscular injection aat the MMMYHUTETa K Ad§5 Hequa_nm..yrou.mx aHTuTen npotus Ad35 [19]_
doses of 10° to 10" vp Healthy volunteers with/ The vaccine is safe, well tolerated. Induces specific
without pre-existing humoral and cellular immune response to CS.
immunity to Ad35

No significant development of virus-neutralizing
antibodies against Ad35 [19]

BakunHa 6e3onacHa, XOopoLIo NepeHOCUTCA.
MpenBapuTenbHOe BBeAeHMe afeHOBeKTopa
He o6ecneymBano pasBuUTUA Gonee 3HaYNTENbLHON
3alKThbl OT 3apaXeHUsl MansApPUUHbLIM NNasmoguem
Mo CpaBHEHMUIO C PEXUMOM TPEeXKpPaTHbIX MHbEKLUN

BHyTpuMbILWeYHas
MHBbEKLMs 0aHOM A03bI
Ad35, zatem aByx o3 GSK
BaKkuuHbI. B cpaBHeHUM
c Tpems gozamu GSK

BaKuuHbl GSK.
Mpwu aTom ypoBeHb T-KNEeTOYHOro MMMYHHOIO OTBeTa
3popoBblie .
B rpynne, nony4YvBLUe MHBLEKLMIO afeHOBUPYCHOIO
BaKLMWHbI [06GpPOBONbLbI
S BeKTopa, 6bin 6onee Bbicokum [17]
Intramuscular injection of a Healthy volunteers
single-dose Ad35, followed by
two doses of GSK vaccine,

The vaccine is safe, well tolerated. Prior administration
of adenovector did not ensure a more strong protection
from Malaria plasmodium infection, in contrast to triple
injections of the GSK vaccine.
Meanwhile, the levels of T-cell immune response was
higher for the group that received adenoviral vector
injections [17]

in comparison with three
doses of GSK vaccine
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Tun ageHOBUpPYCHOro
BeKTopa
Type of adenoviral vectors

BaKuWHbI U aHTUreHbI
Vaccines and antigens

®dasza KNMHUYECKUX
UcnbITaHUN
Clinical trial phase

ApeHoBupycC YenoBeka
26 n 35 cepotuna
Human adenovirus,
serotypes 26 and 35

Ad35.CS.01 n Ad26.CS.01,
Crucell Holland BV.
Copepxat aHTureH CS (circumsporozoite)
Ad35.CS.01 n Ad26.CS.01,
Crucell Holland BV
Contain antigens CS (circumsporozoite)

®a3za 1/2
Phase 1/2

ApeHoBuMpyC LWUIMMNaH3e
63 cepotuna
Chimpanzee adenovirus
serotype 63

AdCh63 ME-TRAP,
University of Oxford.
Kak otaenbHO, Tak U COBMECTHO ¢ nokcBupycom MVA
ME-TRAP.

Copepxut reH ME-TRAP (pre-erythrocytic
thrombospondin-related adhesion protein)
AdCh63 ME-TRAP,

University of Oxford.

Used both separately and together with MVA ME-TRAP
poxvirus. Contains ME-TRAP antigen (pre-erythrocytic
thrombospondin-related adhesion protein)

®da3za 1/2
Phase 1/2

AdCh63 AMA(1,
University of Oxford.
Kak otpenbHO, Tak U cOBMeCTHO ¢ nokcBupycom MVA
AMA1.
Copepxut reH AMA-1 (apical membrane antigen-1)

Used both separately and together with poxvirus MVA AMA1.

Contains antigen AMA-1 (apical membrane antigen -1)

®daza 1
Phase 1

AdChé3 CS,
University of Oxford.
Kak otgenbHO, Tak U COBMECTHO
¢ nokcsupycom MVA CS.

Copepxart reH CS (circumsporozoite)

AdCh63 CS, University of Oxford.

Used both separately and combined with MVA CS poxvirus.

Contains CS (circumsporozoite) antigen

®daza 1
Phase 1
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Tabnuya 2 (okoH4aHue)
Table 2 (continued)

[o3bl U MeToALI BBeAeHUS

MapameTpbl oT6Opa

Doses and methods of .qo§ poap m.:ueB Pesynbrarel
. . Selection criteria for the Results
administration
volunteers
3poopoBble
Mpanm-6ycT cxema, Ao6poBosbLbI 6e3
BHYTPUMbILUEYHbIE npeAcyLlecTBYHOLEro
WHBbEKUMM B [o3e MMMyHuTeTa K Ad26 He onV6AMKOBaHbI
1-5 x 10" By n Ad35 y

A prime-boost schedule,
intramuscular injection at the
doses of 1to 5 x 10" vp

Healthy volunteers with/
without pre-existing
immunity to Ad26 and

Not published

Ad35
BakuuHa 6e3onacHa U UMMyHOreHHa.
BHyTPUKOXHbIe Mpw BHYTpUMbILWEYHOM criocobe BBeAEHUA BaKLMH
1l BHYTPUMBILLEUHbIE HebnaronpusATHbIE NOCNeACTBUSA MEeHee BbipaXeHbl.
nHbekumn AdCh63 ME-TRAP Pa3nuumih B UMMyHHOM OTBETE ANA pa3HbIX
B nose 1 x 10° - 2 x 10" B4 cnoco60B BBeAeHUs1 BaKLUHbI He BbISIBMEHO.
HA 6 iv-G ' B rpynne c BakuuHauuen no npamm-6yct cxeme
o0 npanm-oycT cxema YpPOBEeHb NyMOparnbHOro 1 KfneTo4HOro MMMYHHOFO
COBMECTHO ¢ NOKCBNPYCOM oTBeTa 6bin 6onee BbICOKUM [18].
B Aose 2 x 10° BOE. Mocne BakuMHaUUM y 6ONLLWMHCTBA AOGPOBONbLLEB
Ha cnepyiowem AeTeKTUpoBanuchb aHTUTena kK afeHoBUpycy
3Tane BaKuMHauus WMMnaH3e.
BHYTPUMbILIEYHO 3nopoBble Hanuuue npeacyuiecTsytolero MMMyHHOro oTBeTa
no npaiim-6ycr cxeme AoGpoBonbLbl, K aeHoOBUpPYyCYy He BIIUANO Ha UMMYHOIMeHHOCTb
AdCh63 ME-TRAP B go3se 6onbLIMHCTBO 6e3 BaKLUMWHbI.
5 x 10" B4, MVA ME-TRAP npeacyLiecTByloLlero lMoka3aHa nonHas 3awWuTa OT 3apaeHus

B po3e 2 x 108 BOE, 3atem
3apaxeHue crnoposouTammu
Intradermal and intramuscular
injections AdCh63 ME-TRAP
1x 108 -2 x 10" vp or prime-
boost scheme together with
poxviruses 2 x 108 PFU. The
next phase of the vaccination
intramuscularly by prime-boost
scheme AdCh63 ME-TRAP
5 x 10" vp and MVA ME-
TRAP 2 x 108 PFU, followed
by sporozoite infection

mmMyHuTeTa K ChAd63.

Healthy volunteers, most
without pre-existing
immunity to ChAd63

MansipurHbIM nnasmoaueM y 3 u3 14 y4acTHUKOB,
yacTu4yHas 3awmta 'y 5 mus 14 [7]

The vaccine is safe and immunogenic. Adverse
effects are less pronounced by intramuscular route
of vaccination. Differences in immune response are

not detected with different methods of the vaccine
administration.

In the group with prime-boost vaccination scheme, higher
levels of humoral and cellular immune response were
revealed [18]. After vaccination, antibodies to chimpanzee
adenovirus were detected in majority of volunteers. Pre-
existing immune response to adenovirus did not affect
immunogenicity of the vaccine. Complete protection from
malaria infection was shown in 3 of 14 participants, while
partial protection was observed in 5 of 14 cases [7]

BHyTpuMbILLeYHas
MHbEeKUMA ageHoBupyca
B nose 5x 10°-5x 10" By,
nvbo npanm-6yct cxema
C NOKCBUPYCOM B [03€e
5 x 10 BOE
Intramuscular injection of
adenovirus 5 x 10°- 5x10" vp
or prime-boost scheme with
poxviruses 5 x 108 PFU

3popoBble
[o6poBonbLbI
Healthy volunteers

BakuuHa 6e3onacHa U1 MMMYHOTeHHa.

Mpu ncnonb3oBaHUM CXeMbl NpanM-6ycT
BaKUMHauuu HabnogaeTcs 6onee 3HaYMTENbHbIN
ryMmopanbHbIf U KIeTOYHbIA UMMYHHbIW OTBET.
YpoBeHb npeacyLecTByoLero MMMYHHOIO
oTBeTa Ha afeHOBMPYC LUMMMNAH3€e He BnusaeT
Ha MMMYHOreHHOCTb BaKLUUHbI [26]

The vaccine is safe and immunogenic. When using a
prime-boost vaccination schedule, it provides a more
significant humoral and cellular immune response.
Preexisting immune response to chimpanzee adenovirus
does not affect immunogenicity of the vaccine [26]

BHyTpuMbILIEe4YHaA UHbEKUUSA
apeHoBupyca B gose 5 x 10° —
5 x 10"° B4, Nn60 Npanm-6yct
cxema C NOKCBUPYCOM B f03€e
5 x 10 BOE
Intramuscular injection of
adenovirus 5 x 10°to 5 x 101
vp, or prime-boost scheme with
poxviruses 5 x 108 PFU

3poopoBble
no6poBonbLbl
Healthy volunteers

BakuuHa 6e3onacHa U UMMyHOreHHa.
Bbi3biBaeT 3Ha4MTENbHbIN FYyMOpPanbHbIN
W KJNIeTOYHbIA UMMYHHbIW OTBET.
F'ymopanbHbI UMMYHHbIW OTBET AOCTAaTOYHO
AnutenbHbIK (140 gHen) [5]
The vaccine is safe and immunogenic, it induces significant
humoral and cellular immune response. Humoral immune
response is quite durable (140 days) [5]
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TABJTULA 3. BAKLIMHBbI HA OCHOBE AQEHOBUPYCHBIX BEKTOPOB NPOTUB BUPYCA 3B0/1A

TABLE 3. VACCINES AGAINST EBOLA VIRUS BASED ON ADENOVIRAL VECTORS

Tun ageHoOBUpPYCHOro
BeKTopa
Type of adenoviral vectors

BakuuHbI M aHTUreHbI
Vaccines and antigens

®da3za KNMHUYECKNX
UCNbITaHNN
Clinical trial phase

VRC-EBOADV018-00-VP (Ebola-rAd5),
NIAID.
CopaepXxuT ABa aAeHOBUPYCHbIX BEKTOPA,
HecyluX reHbl rmukonpoteuHa (GP) Bupyca
d6ona wramm 3aup u wtamm CypaH-N'yny
VRC-EBOADV018-00-VP (Ebola-rAd5),NIAID.
Contains two adenoviral vectors carrying glycoprotein
(GP) genes of Ebola virus, Zaire and Sudan-Gulu
strains

®daza 1
Phase 1

ApeHoBupyc yenoBeka 5
ceporuna
Human adenovirus, serotype 5

Ad5-EBOV,

Jiangsu Province Centers for Disease Control and
Prevention.

CopepxuT reH rmukonporeunHa (GP) Bupyca
d6ona wramm 3anp

Ad5-EBOV,

Jiangsu Province Centers for Disease Control and

Prevention. Contains the glycoprotein (GP) gene of

Ebola virus, Zaire strain

®daza 1/2
Phase 1/2

ApeHoBupyc YenoBeka 26
cepotuna
Human adenovirus, serotype 26

Ad26.ZEBOV,
Crucell Holland BV.
CopepxuT reH
rnukonpotenHa (GP) Bupyca O6ona wramm 3aup.
CosmecTtHO ¢ nokcsupycom MVA-BN-Filo
(Bavarian Nordic), copepxawum reHbl GP wtamma
TaunaHpg, 3amp, CyaaH v Bupyca Map6ypra
Ad26.ZEBOV,
Crucell Holland BV
Contains the glycoprotein (GP) gene of Ebola virus,
Zaire strain. Applied together with MVA-BN-Filo
poxvirus (Bavarian Nordic) containing GP genes from
Thailand, Zaire, Sudan strains and Marburg virus

®daza 4
Phase 4

ApeHoBUupYyc YyenoBeka 26
cepoTuna U ageHoBUpyC
wuMnaH3e 3 cepoTuna
Human adenovirus serotype 26
and chimpanzee adenovirus,
serotype 3

Ad26.ZEBOV u
ChAd3-EBO-Z,
University of Oxford.
Copgepxart reH
rnukonpotenHa (GP) Bupyca 36ona wramm 3aup
Ad26.ZEBOV 1 ChAd3-EBO-Z, University of Oxford.
Contain a glycoprotein (GP) gene from Ebola virus,

Zaire strain

®daza 1
Phase 1
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[o3bl U MeToAbI BBEOAEHUA

NapameTpbl oT60pa

Doses and methods of .qo§ posp m.’ueB Pesynbrarl
. . Selection criteria for the Results
administration
volunteers
BHyTpuUMbILWEYHO B fO3€
2x10°-2x 10" By 3Aoposkbie He ony6nukoBaHbI
[o6poBonbLbI

Intramuscularly at a dose of 2 x 10°
to2 x 10" vp

Healthy volunteers

Not published

BHyTpuMBbILLEYHO B BbICOKOMN
M HU3KOW O03e, 3aTeM NOBTOPHas
BaKuMHauma B gose 4 x 10'° By
nm60 ogHOBpPEMEHHO ABe A03bl
no 0,8 x 10" BY. B akcnepumeHTe
B Cbeppa-IleoHe aBe A03bI
no 4 x 10" B4 ogHOBpEeMEeHHO
vwnu aBe Ao3bl no 8 x 10'° By
OAHOBPEMEHHO
Intramuscularly at low and high
doses, followed by a booster
vaccination at a dose of 4 x 10 vp
or a double dose of 0.8 x 10" vp.
During a trial in Sierra Leone, two
doses of 4 x 10" vp at a time, or
two doses on 8 x 10 vp at a time

3aopoBbie
A006poBONbLblI,

B TOM 4Yucne
ypoxeHubl Acdppukn,
npoXxuBaroLuue
B Kutae u Cbeppa-
JleoHe
Healthy volunteers,
including native
Africans, living in China
and Sierra Leone

BakuunHa 6e3onacHa u UMMyHOreHHa.
OpHoKkpaTHOe BBeAieHMe BbICOKOW A,03bl
BaKLWHbI Bbi3biBaeT 06pa3oBaHue rymopanbHOro
M KNeTOYHOro MMMYHHOrO OTBeTa NPOTMB BUpPYyCa
d6ona [35]

The vaccine is safe and immunogenic. A single high-
dose injection of the vaccine causes induction of
humoral and cellular immune response against Ebola
virus [35]

BHyTpuUMBbILWEYHO, pa3nuyHble
npavMm-6ycT cxeMbl B fo3€
5 x 10'° B4 aonA ageHoBeKTOpa
1 1 x 102 BOE ansa nokceupyca
Intramuscularly, different prime-
boost schemes at the doses of
5 x 10" vp for adenovector, and
1 x 108 PFU for poxvirus

3popoBbie
AO06poBONbLbI,

a Takxe AeTn,
noxwunble noau,
6epeMeHHble
XXEeHLWUHbI
M poXaeHHble
y AobpoBonbLeB
aetn, BUY-
MH(ULMpOBaHHbIe.
DonrocpoyHoe
uccrnepoBaHue
B HECKOJIbKMX CTpaHax
Healthy volunteers,
children, elderly
persons, pregnant
women and children
of the volunteers, HIV-
infected persons. Long-
term study performed in
several countries

BakuuHa 6e3onacHa U UMMYHOreHHa.
F'yMmopanbHbIA UMMYHHbIW OTBET
AeTeKTupoBarncs y AobpoBonbLeB Yepes 28 gHewn
nocne nepBU4Hon MMMyHu3auumn Ad26.ZEBOV.
Mocne BBeaeHus 6ycr-BakunHbl MVA-BN-Filo
rymopasnbHbIi UMMYHHbIA OTBET AeTeKTupoBasncs
Ha NpoTshkeHUM 8 mecsLeB.

B paHaoMu3npoBaHHbIX rpynnax Ha 7 geHb
nocrne BBeAeHUs GycT-BaKUUHbI AeTEKTUpPOBanu
cneuuduyeckmn T-KNETOYHbIA UMMYHHbIA OTBET
K BUpycy d6ona [16]

The vaccine is safe and immunogenic. Humoral
immune response was detected in the volunteers
after 28 days of primary immunization of Ad26.
ZEBOV. After the introduction of the boost vaccine
MVA-BN-Filo humoral immune response detected for
8 months.

In the randomized groups at day 7 after
administration of the boost vaccine were detected
specific T-cell immune response to Ebola virus [16]

Pa3nuyHble npanm-6ycT cxembl,
ana Ad26.ZEBOV posa 5 x 10
BY, ana ChAd3-EBO-Z pnosa
1%x10" By
Different prime-boost schemes,
a dose of 5 x 10'° vp for Ad26.
ZEBOV, and 1 x 10" vp
for ChAd3-EBO-Z

3popoBbie
no6poBonbLbI
Healthy volunteers

He ony6nukoBaHbI
Not published
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Tun apeHoOBUpPYCHOIO
BeKTopa
Type of adenoviral vectors

BakuuHbI U aHTUreHbI
Vaccines and antigens

®dasza KNMHUYECKUX
ncnbiTaHUN
Clinical trial phase

ApeHoBupyc wnmMmnaHse 3
cepoTtuna

Chimpanzee adenovirus,
serotype 3

VRC-EBOADCO069-00-VP (cAd3-EBO), NIAID.
[lBa aneHOBMPYCHbIX BEKTOpa, CoaepXKaT reHbl
rnukonpotenHa (GP) Bupyca 36ona wramm 3aup
v wtamm Cyaan-N'yny
VRC-EBOADCO069-00-VP (cAd3-EBO),
NIAID.

Two adenoviral vectors containing glycoprotein (GP)
gene of Ebola virus, Zaire and Sudan-Gulu strains

®daza 1
Phase 1

cAd3-EBO,
University of Maryland.
CoBmMecTHO ¢ nokcBupycom MVA-EbolaZ,
cogepxawum reH (GP) Bupyca d6ona wtamm
3aup
cAd3-EBO,
University of Maryland.
Together with MVVA-EbolaZ poxvirus containing a GP
gene from Ebola virus, Zaire strain

®daza 1
Phase 1

cAd3-EBOZ,
University of Lausanne Hospitals.
CoaepxuT reH
rnukonpotenHa (GP) Bupyca 36ona wramm 3aup
cAd3-EBOZ,
University of Lausanne Hospitals.
Contains the glycoprotein (GP) gene of Ebola virus,
Zaire strain

®daza 1/2
Phase 1/2

VRC-EBOADCO076-00-VP (cAd3-EBOZ),
NIAID.
CoaepxuT reH
rnukonpotenHa (GP) Bupyca 36ona wramm 3aup
VRC-EBOADCO076-00-VP (cAd3-EBOZ),
NIAID.
Contains the glycoprotein (GP) gene of Ebola virus,
Zaire strain

®daza 1
Phase 1

cAd3-EBOZ,
University of Maryland.
cAd3-EBOZ copepxuT reH
rnukonpoTteunHa (GP) Bupyca d6ona wramm 3aunp.
CoemecTHO ¢ nokcBupycom MVA-BN-Filo,
coaepxawmm reHbl GP wrtamma Taunanpg, 3aup,
CynaH n Bupyca Map6ypra
cAd3-EBOZ,
University of Maryland.
cAd3-EBOZ contains the glycoprotein (GP) gene of
of Ebola virus, Zaire strain. Used together with MVA-
BN-Filo poxvirus, which contains GP genes from

®daza 1
Phase 1

Thailand, Zaire, Sudan strains, and Marburg virus

342



2017, T. 19, Ne 4
2017, Vol. 19, No 4

Bakuuner na ocnoee A0-eexmopos
Adenovirus-based vaccines

Tabnuya 3 (npodomkeHue)
Table 3 (continued)

[lo3bl 1 MeTOAbLI BBeAEHUSA

NapameTpbl oT6Opa

Doses and methods of ‘D‘O.G poap ngueB Pesynerarel
administration Selection criteria for the Results
volunteers
BakuuHa 6e3onacHa U MUMMYHOreHHa.
OgHoKpaTHOe BBeAeHUe BaKUUHbI Bbi3blBaeT
obpa3oBaHue ryMopanbLHOro u KfneTo4Horo
BHyTpuMbILWeY4HO B Ao3e 2 X 10 - VIMMYHHOTO oTBeTa.
2 x 10" OE, KaK oTAenbHo, Tak U Y A0BPOBONbUEB C BLICOKUM
coBMecTHO ¢ [IHK-BaKLMHOM 3popoBbie npeAcyLlecTBYOLWMUM UMMYHUTETOM §
[o6poBonbLbI K afieHOBeKTOpy Habnogancs NOHWXeHHbIN

2x10"-2x 10" PU
intramuscularly, both separately and
combined with DNA-vaccine

Healthy volunteers

ypoBeHb T-KNneTo4YHOro UMMyHHoro orseta [13]
The vaccine is safe and immunogenic. Single
administration of the vaccine induces humoral and
cellular immune response. In volunteers with high
pre-existing immunity to adenovector, a reduced level
of T-cell immune response was observed [13]

BHyTpuMbIwe4yHo B Ao3e 2 x 10 -
2 x 10" BY gnA ageHoBekTOpa.

3artem pob6poBonbuam 6yayT 3popoBbie
BBOAUTbL NIM60 NOKCBUpYC, NMbo [06pOoBONbLbI He ony6nMKoBaHL
nnaue6o u3 Manu Not bublished
Intramuscularly, 2 x 10" to 2 x 10" | Healthy volunteers from P
vp for adenovector. Thereafter, the Mali
volunteers will be administered
either poxvirus, or placebo
BakuuHa 6e3onacHa U MUMMYHOreHHa.
EpuvHnyHasa fo3a BakuMHbI Bbi3biBaeT
obpa3oBaHue gNUTENbHOro rymoparnbHOro
MMMYHHOro oTBeTa (#o 6 MecsiueB).
3popoBbie He HaGnopganock 3HaYMTENbLHbIX Pas3nnMynn
EQvMHUYHbIE MHBbEKUUU B fo3e
255 x 10" By [obpoBonbLbl B 6e30MacHOCTV U UMMYHOTE€HHOCTU BaKLMHbI
. e u3 Weenuapun B 3aBUCMMOCTM OT BBOAMMOW [03bl [6]
A single injection at a dose of 2.5 to L . ) )
10 Healthy volunteers from The vaccine is safe and immunogenic. A single
5x 10" vp . . . .
Switzerland dose of the vaccine causes induction of long-
lasting humoral immune response (up to 6 months).
There were no significant differences in safety and
immunogenicity of the vaccine, depending on the
dose administered [6]
3popoBbie
10_
BHyTp"Mb'me:O":?BBq‘qme 1x10 A06Mzogﬁj1: ubl BakuuHa 6e3onacHa 1 MMMyHoreHHa [32]
Intramuscularly, 1 x 10" to 10" vp | Healthy volunteers from The vaccine is safe and immunogenic [32]
the USA
BakuuHa 6e3onacHa.
BHyTpuMbILWeYHO B f03€e
10 KomGuHaumsa c noKCBUPYCOM MOXeT
1-5 x 10"° By, 3aTeM B Ka4yecTBe 3popoBbie
ucnonb3oBaTbcA ANA (hopMUpoBaHUs
OycT-BakUuMHbI OyaeT BBeAeH A06pPOBONbLbI
ANUTeNbHOro MMMYHHOIO OTBeTa NPoTUB BUpYyca
NMOKCBUPYC n3 Manu 360na [32]
Intramuscularly, at a dose of Healthy volunteers from L L . .
10 S . The vaccine is safe. A combination with poxvirus
1-5 x 10" vp, followed by injection Mali

of poxvirus as a boost vaccine

could be used for induction of long-lasting immune
response against Ebola virus [32]
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Tun ageHOBUpPYCHOro
BeKTopa
Type of adenoviral vectors

BakuuHbl U aHTUreHbI
Vaccines and antigens

®da3za KNMHUYECKNX
UcnbITaHNN
Clinical trial phase

ApeHoBupyc wumMmnaHse 3
cepoTtuna

Chimpanzee adenovirus,
serotype 3

ChAd3-EBO-Z (GSK3390107A), GlaxoSmithKline.
CoaepxuT reH
rnukonpoteuHa (GP) Bupyca d6ona wramm 3amp
ChAd3-EBO-Z (GSK3390107A), GlaxoSmithKline.
Contains a glycoprotein (GP) gene of Ebola virus,
Zaire strain

®da3za 2
Phase 2

cAd3-EBO Z coBmecTHO ¢ nokcBupycom MVA-BN-
Filo nn6o MVA-EBO Z,
University of Oxford.
cAd3-EBO Z n MVA-EBO Z copepxart reH
rnukonpotenHa (GP) Bupyca 36ona wramm 3aup.
MVA-BN-Filo coaepxuT reHbl GP wtamma
Taunanpg, 3aup, CyaaH n Bupyca Mapbypra
cAd3-EBO Z together with MVA-BN-Filo or MVA-EBO
Z poxviruses,
University of Oxford.
cAd3-EBO Z and MVA-EBO Z contain the
glycoprotein (GP) gene of Ebola virus, Zaire strain.
MVA-BN-Filo virus contains GP genes from Thailand,
Zaire, Sudan strains, and Marburg virus

®daza 1
Phase 1

ChAd3-EBO Z coBmecTHO ¢ VSVG-ZEBOV (Bupyc
Be3UKYJIIPHOrO CTOMaTuTa),
NIAID.
Copepxar reH
rnukonpoteuHa (GP) Bupyca d6ona wramm 3amp
ChAd3-EBO Z together with VSVG-ZEBOV (vesicular
stomatitis virus). Contain a glycoprotein (GP) gene of
Ebola virus, Zaire strain

®da3za 2
Phase 2
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Tabnuya 3 (okoH4aHue)
Table 3 (continued)

[o3bl U MmeTOAbI BBeAeHUs

NapameTpbl oT6Opa

o6poBonbLueB Pesynbrathbl
Doses and methods of AoOpoBonbLY Y
. . Selection criteria for the Results
administration
volunteers
BHyTpuMblmequ: ep,u_rmquble 3p0poBLIE
Ao3bl, ANA AeTen npamm-oycrt [06pOBONbLbI
cxema coBmecTHO ¢ MENACWY- p ’
B TOM Yucne geTw,
TT (MEHUHroKOKKOBasi BaKLMHa) He ony6nukoBaHbI
n3 Adpukun

A single intramuscular injection; a
prime-boost scheme combined with
MENACWY-TT (meningococcal
vaccine) will be used for children

Healthy volunteers,
including children, from
Africa

Not published

BHyTpuMmbIWeYHO B A03€
1-5 x 10'° B4 gnsa ageHoBeKTOpa
u 4,4 x 107-10% KKUA;, ana MVA-
BN-Filo, 1 x 102 BOE gnsa MVA-

EBO Z
Intramuscularly, 1to 5 x 10" vp
of adenovector, and 4.4 x 107 to

108 TCID50 of MVA-BN-Filo virus,
1 x 108 PFU of MVA-EBO Z

3aopoBbie
[Ao6poBONbLbI
13 BenukoGputaHum
n CeHerana
Healthy volunteers from
UK and Senegal

BakuuHa cAd3-EBO Z 6e3onacHa u UMMyHOreHHa
B UCMNbITaHHbIX A403aX.
F'yMopanbHbI UMMYHHbIW OTBET gocTuran
MakcuMyMa Ha 28 cyTKu nocre BakuuHauum
BO BCeX rpynnax He3aaBUCUMO OT A03bl BaKLUHbI.
Ona T-kNeTo4HOro UMMYHHOIo oTBeTa NUK
npuxoauncs Ha 14 geHb, HaMbonbLK OTBET
peTeKTupoBarcs B rpynne, nony4vsLuen
MaKkcuManbHylo 403y BakuuHbl. Cpegun T-kneTok
npeo6naganu CD4*.

B uenom ypoBeHb MMMYHHOro oTBeTa y nogen
Ha BaKUMHY GbIn HUXe, YeM Yy MakKak, paHee
NPOBaKLMHUPOBAHHbIX 3TOW e BaKLUHOM.
BBeaeHue 6ycT-BakunHbl MVA-BN-Filo npusoaur
K YBENM4YeH1I0 YPOBHS UMMYHHOIO OTBeTa, B TOM
yucne K Bbipabotke CD8*T-kneTok.
Bupyc-cneuundmnyeckme aHtutena
peTeKTupoBanuch cnycta 6 mecsiueB nocne
BaKLMHaUuM, o4HaKo ObiNM 4OCTOBEPHO Bbillie
B rpynne, nony4vBLuel 6ycT-BakuuHy [8]
The cAd3-EBO Z vaccine is safe and immunogenic
at the doses tested. Humoral immune response
was maximal by day 28 following vaccination in
all the groups, regardless of the vaccine dosage.
T-cell immune response exhibited a peak on day
14, the highest response detected in the group
administered a maximal vaccine dose. The CD4*
subset prevailed among T cells. In general, the level
of immune response to the vaccine in humans was
lower than in macaques that received the same
vaccine. Introduction of a boost MVA-BN-Filo vaccine
leads to increased level of immune response,
including development of CD8* T cells. Virus-specific
antibodies were detected from 6 months post-
vaccination, having been significantly higher in the
group that received a boost vaccine [8]

He yTouHsieTcsa
Not specified

3popoBble
[o6poBonbLbI
B Jln6epumn
Healthy volunteers from
Liberia

He ony6nukoBaHbI
Not published
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mociie TICPBUYHON MMMYHU3AIIMHA Y JOOPOBOJIBIICB,
nonyuuBimnx Ad26.ZEBOV, nerektuposanuch IgG,
cnenuduueckrue No OTHOLIEHUIO K MTMKOIPOTEUHY
BUpyca D0oja, a mocie Oycr-BakuuHauu MVA-
BN-Filo HaGmromancsg yCTOMYUBEIN MOIBbEM CITEIIM-
¢duryecKkoro UMMyHUTETa, KOTOPBIN NETEKTUPOBAJ-
cd B TedecHUE 8 MecsIeB. B paHIOMHM3MpOBaHHBIX
rpyIiax yepe3 7 OHEW Iociie OycT-uHbeKUIMU y 86%
JIOOPOBOJIbLIEB  AETEKTUPOBAICS CIELU(PUUIESCKUI
T-K1eTOYHBI UMMYHHBIN OTBeT [16]. JIJIst maHHOTO
THIIa BaKIIMH 3asBJICHBI yXKe 3 U 4 (paza ucciemona-
HUI, KOTOpbIEC TUIAHUPYETCSl TIPOBOAUTH HE TOJIBKO
Ha 3I0pOBBIX TOOPOBOJbLIAX, HO U Joasax ¢ BUY-
WH}EeKInei, MOXMWIBIX JIONIX, IETSIX, B TOM UYHC-
Jie POXXIEHHBIX Y YYACTHUKOB MPEAbIAYIIMX 3TAIOB
uccnenoBanuii. I[lnaHupyercss DOATOCPOYHOE WC-
clleoBaHME B HECKOJIBKUX CTpaHax 0e30MacHOCTU
U HaIU4US CEPbE3HBIX MOOOUYHBIX 3(PPEKTOB, a TaK-
K€ MOHUTOPHHT UCXOI0B 0€pPEMEHHOCTH ITOCIIE BaK-
UMHALUMKU JaHHOU BakuuHoI. B BenukoOpuranuu
(University of Oxford) BakunHa Ad26.ZEBOV oyner
n3yyeHa B Pa3IMIHBLIX CXeMaxX MpaiM-O0yCT BaKIIV-
HallM COBMECTHO C BakIIMHOW Ha ocHoBe ChAd3
(ChAd3-EBO-27).

BakiiyHbel TIpoTUB BHUpyca BD0oja Ha OCHOBE
ChAd3 cocTaBisoT 3HAYNTEJIBHYIO HOTIIO0 3asiBICH-
HBIX B KJIMHUYECKMX UCTIBITAHUSIX BaKIIMH. BakiimHa
VRC-EBOADC069-00-VP unu cAd3-EBO mpen-
CTaBJISIET COOOM CMeECh IBYX BEKTOPOB Ha OCHOBE
ChAd3 B cooTHouieHuM 1:1, HeCylIUX TeHbI TITUKO-
NpOTEMHOB BUpyca D0oJia mTaMM 3aup U LITaMM
Cyman, a Bakumda VRC-EBOADC076-00-VP
unu cAd3-EBOZ — Bektop Ha ocHoBe ChAd3, He-
CylIMI TeH TJIUKOIMPOTEerHa BUpyca D0oJja IITaMM
3anp. Cepbe3HbIX TOOOYHBIX 2(P(PEKTOB Ha BBEICHUE
BakLHBI cAd3-EBO He Hab0ga10Ch, TIpU BBEE-
HuM 6oJbieit 10361 (2 x 10" OF) y psina 1o6poBosb-
eB IMAarHOCTHPOBAJach JIMXopaaka. [yMopaabHBIi
UMMYHHBIIT OTBeT U T-KJI€TOYHBIE UMMYHHBINA OT-
BET OBUTM O0Jice BhIPAKEHBI B TPYMIIE, TTOJIYIUBIICH
BBICOKYIO n03y. I1py 3TOM mpeacyIiecTBYIOIINN NM-
MYHUTET K aAeHOBUPYCY IIIMMIIaH3€ BbI3bIBAJ He-
KOTOpoe CHuxeHue ypoBHs T-xkierouHoro CD8*
MMMYHHOTO OTBETa y MCHBITYeMBIX, HE OKa3bI-
Basl BJIUSHUSI Ha TyMOpPaJbHBII MMMYHHBII OTBET
u T-xietounsiii CD4" ummyHHBbIN oTBeT. Cornac-
HO ITOJTy4EHHBIM pe3yJIbraTaM, KOJIMIEeCTBO aHTUTE
Yy 0OpOBOJIbLIEB K IIMKOIIPOTEWHY INTamMMa 3aup
BUpyca D0o0Jla HAXOAUJIOCh Ha YPOBHE, 0OecIieuu-
BaIOIIEM ITOCTBAKIIMHAIBHBIN 3aIIMTHBIA MMMYHU-
TEeT Y HEUEeJIOBEKOITOIOOHBIX MPUMATOB IO JaHHBIM
paHHUX MpeaxKInHu4Yeckux ucciaenopanuii [13]. Co-
TJIaCHO TIpeABapUTENbHBIM JaHHBIM, BaklImHa VRC-
EBOADCO076-00-VP (cAd3-EBOZ) Takke sIBIISIETCSI
0e30racHOii U MMMYHOIE€HHOU, a ee KOMOUHaLU

¢ BakimHoi MVA-BN-Filo Ha ocHOBe Moau(pULIU-
POBAaHHOI'O BHpYyCa OCIIOBAKIIMHBI, COIIEPXKaIIero
aHTUreHsbl riukornporernHoB (GP) wramma Tannanm,
3aup, CynaH u Bupyca MapOypra, MOXeT ObITh UC-
noJib30BaHa Jis1 GOpMUPOBAHUS OoJiee IIUTEIbHO-
ro UMMYHHOTO oTBeTa [32].

[TonoGHag xKe BaKIlIMHA ChAd3-EBO-Z
(GSK3390107A), npousBoactBa GlaxoSmithKline,
OyIeT n3ydeHa Kak Ha B3pOCIIbIX TOOPOBOJIBbIIAX B Ka-
YE€CTBE MOHOBAJIEHTHOM BAKLIMHBI, TAK 1 B KOMOWHA-
LMW ¢ MEHUHTOKOKKOBOI BakunHoit (MENACWY-
TT) B npaiimM-0ycT cxeMax Ha eTsX u3 AQpuku.

KimmHuyeckue wuccienoBaHus BaKLMHBL cAd3-
EBOZ, 3zasBnennble B IlBeitunapuu (University
of Lausanne Hospitals), mpomeMOHCTpUpOBaIn e
0e30IMacHOCTh U UMMYHOTeHHOCTh. [Ipu aTom enu-
HUYHAas 032 BaKIWHBI BBI3BIBACT 0Opa3oBaHUC
IUINTEJIBHOTO TYMOPAJbHOTO MMMYHHOTO OTBETa
(mo 6 mecsues). CTOUT OTMETUTh, UYTO B TpyIIIax,
MOJYYMBIINX pa3HbIe T03bI BAaKIMHEI, He HaOIO-
aJIOCh 3HAYUTEJbHBIX Pa3IMUUii B OE30IMaCHOCTHU
Y UMMYHOT€HHOCTH [6].

IIpoBenenHoe B BenukoOputanuu wusydyeHue
MOHOBaJIECHTHOM BaKIIMHBI Ha ocHoBe ChAd3 cAd3-
EBO Z B paznuuHbIX A03ax Mokasajio ee 6e3orac-
HOCTb M MMMYHOTeHHOCTh. OmHOKpaTHasI BaKIIV-
HalMsl WHAyLIMpOBaja 3HAYMTEJIbHOE YyBEJIMYEHUE
TUTpa aHTHUTE] K BUPYCYy D00jJa IIpU BceX M03aX
BaKIIMHBI, UMMYHHBIIA OTBET IOOCTUTrajl MaKCUMY-
Ma Ha 28 IeHb IToCje BaKIWHAIIMU, a UK YPOBHS
T-KIeTOYHOr0 WMMYHHOTO OTBETa TIPUXOIMICS
Ha 14 genb. HauGosblIniit UMMYHHBII OTBET JETEK-
THUPOBAJICSI B TPYIIIIE, MOJYIUBIIEeHT MaKCUMAaIbHYIO
O3y BaKIIMHEL. B 11e;10M YpOBEeHb UMMYHHOTO OTBE-
Ta y JIIoJieit Ha BAaKIIMHY ObLT HUXXE, YEM Y paHee Ipo-
BaKIIMHUPOBAHHBIX 3TOH XKe BaKIIMHOM MaKakK. BBe-
JIeHue B JanbHelimeM oycT-BakunHbl MVA-BN-Filo
NPUBOINT K YCHJICHUIO NMMYHHBIX PeaKIInii, B TOM
yuciie u T-KJIETOYHOTO MMMYHHOIO OTBeTa (yBe-
JuyuBaeTcd nomyisiusa CD8* kiretok) [8]. Mccie-
JMIOBaHME TAHHBIX BaKIIMH B pa3HBIX 103aX U CXeMax
BBelleHUs MpoaosrKaeTcs. B mocinenHuii ron 3asiBieH
pSIo KIMHWYECKUX HCCICIOBAHMUM, B KOTOPBIX OY-
JIET OLICHMBAThCsI 0€30MaCHOCTh 1 UMMYHOI'€HHOCTh
BakLMH Ha ocHoBe ChAd3 B mpaiimM-OycT cxemax
¢ BakumHoii MVA-EbolaZ (MVA-EBO Z) u Bakuu-
Hoiit MVA-BN-Filo.

B emre omHOM ncciienoBaHWA, IIPOBOAMMOM B JIn-
oepuu (PREVAIL), turanupyercss n3yduThb OGe3o11ac-
HOCTb M UMMYHOT€HHOCTb IBYX BaklIMH: ChAd3-EBO
Z 1a ocHoBe ChAd3 u VSVG-ZEBOV Ha ocHOBe BU-
pyca BE3UKYJISIDPHOTO CTOMAaTUTa B CpaBHEHUM C OJI-
HUM U TeM K¢ KOHTPOJIEM Ha OOJIbIIEM KOJMYECTBE
IOOPOBOIBIEB, a TaKXKe BIMSIHUC IMIPEACYIIECCTBY-
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IOIIIET0O MMMYHUTETa K aJeHOBUpYycaM IIIMMIIaH3e
Ha ypOBEeHb UMMYHOTEHHOCTH BaKLIWHBEI [ 14].

Bakuunbl npoTuB Ty0epKyae3a (Tadu. 4)

CornacHO 3asiBJIEHHBIM KJIMHMYECKHUM MCIbITA-
HUSIM, 111 0OpBHOBbI C TYOEPKYJIE30M B KaueCTBE BaK-
LIUH WCCJEIYIOTCS BaKIlMHAa Ha ocHoBe AdS M Bak-
uHa Ha ocHoBe Ad35. BakiimHa Ha ocHoBe AdS
Ad5Ag85A (McMaster University) mnpeactaBisieT
Cco00i1 aneHOBUPYCHBII BEKTOP, SKCIPECCUPYIOLIUIA
MMMYHOJIOMWHAHTHBIM aHTUTeH MUKOOAKTEPUH TY-
oepkyne3a Ag85A. B Gojiee paHHeM McClaeIOBaHUM
JTOOPOBOJIBIIBI, YacThb KOTOPBIX IPeIBapUTEIHHO
obuta mpoBakuuHupoBaHa BIIXK, monyyanu enu-
HUYHYIO BHYTPUMBIIIEYHYIO WHBEKIIMIO 3KCITepH-
MEHTaJIbHOI BakiuHbl. MccienoBaHus TMokasaiu
0€301TaCHOCTb 1 UMMYHOT€HHOCTh BaKIIUHBI, a TaK-
Ke TPOAEeMOHCTPUPOBAIN OOpa3oBaHMWE CICIUDI-
gyeckoro T-KJIe€TOYHOro MMMYHHOTO OTBeTa, OoJice
3HAYUTEJIBHOTO B TpYINIe, NPOBAaKIIMHUPOBAHHOMN
BIIZK, HecMOTps Ha HaTU4YME MTPEACYIIECTBYIOIIETO
UMMYHUTeTa y 1oOpoBoableB K AdS5 [27]. B Gonee
MO3HEM UCCIICIOBAHUM JOCTABJISITh BAKIIMHY B JbI-
XaTeJIbHbIEe MyTU IIpeliaraeTcsl C MOMOIIbI0 HeOy-
Jlaiizepa B BUIE a3p0o30Jisi. Pe3yabraTsl aKCIepUMEH-
Ta HE PEICTABIICHBI.

Bakunna Ha ocHoBe Ad35 AERAS-402 (Aeras)
IpEeaCTaBlIsIeT COOOM pPEeKOMOWHAHTHBIA ameHO-
BUPYC, PpETUTMKATUBHO-AE(PEKTHBIN, 3KCIIPECCH-
pYIOIIMI aHTUTEHBl MWKOOAKTEpUU TYyOepKyJie-
3a, koaupylouue ¢GbloKH-0eaku Ag85A, Ag85B
u TB10.4. N3yyeHue 6e301MacHOCTM U UMMYHOT€H-
HOCTU JAHHOM BaKIMHBI Ha HEMHOUIIUPOBAHHBIX
BHUY B3pocablx, TMOJYYUBILIUX TIPEABAPUTEIBHO
npuBuBKYy BIIXK, mokazano 3HaYuTENbHBINA MOJIM-
(YHKUMOHAIBHBIN T-KJI€TOYHBI UMMYHHBINA OTBET
(kak CD4*, tak u CD8") [12], 4TO CBUACTEIbCTBY-
€T O TEPCIIEKTUBHOCTU MOJOOHBIX BakKUMH. B psme
IPYTMX WCCICOIOBAaHMU M3ydaeTcs 0e30I1acHOCTh
U MMMYHOTeHHOCTh BakuMHBI AERAS-402 B cxe-
Max TOMOJIOTMYHOU U rereposiormyHoii (¢ BILI2K)
npaiM-0ycT BaKIMHALIMU Y JOOPOBOJBLEB C pa3-
HbiIM BHWY- u TyOepKyne3HbIM CTaTycoM (TecT
QuantiFERON®-TB Gold I10JOXUATENbHBIA 1100
OTpUIIATEJIbHBIN, HO 03 MPM3HAKOB TyOepKyJje3a),
a TaKKe y JIeTel MEepBOro rofa XXW3HU IJisi OLEHKH
YPOBHSI MX 3aIlIUTHI OT TyOepKyje3a ITOC/Ie BaKIIM-
Hauuu BI2K 1160 aKkcneprMeHTaIbHOM BaKIIMHOM.
CornacHo TMOJyYEeHHBIM pe3yjabTaTaM, BBEACHUE
BakLMHbI AERAS-402 He MOBAUSIO HA BUPYCHYIO
Harpy3ky y BHWY-uHbuumpoBaHHBIX TOOPOBOJb-
1IEeB, MIPU ATOM Habonaiach MHIYKLMS TOIUDYHK-
UOHAJIbHBIX T-KJIETOUYHBIX HMMMYHHBIX OTBETOB.
IMTuk CD4(+) T-k1eToYHOro MMMYHHOIO OTBeTa
npuitesicss Ha 14 AeHb IMoCje BTOPOIl BaKIIWMHAIIUK
W 3aTeM CHKajcsa mo 182 mHsa HaOmomeHWin [4].

VYV 300poBbIX H00poBOJIbLEB U3 KeHUU HEeCKOJbKO
00JIbIIIe HEOIATOIIPUSITHBIX MOCTBAKIIMHAIBHBIX SIB-
JIeHUit HabJII0JaIoCh B TPYMIIE C IMOJOXUTEJIbHBIM
tectoM QuantiFERON®-TB Gold. OxpaiiinBaHue
BHYTPUKJICTOUHBIX IUTOKWHOB IIPOJEMOHCTPH-
poBajio CKpOMHBII T-KJIETOYHBIA MMMYHHBI1 OT-
BeT Ha Ag85A u Ag85B aHTUTEHBl 1 MUHUMAJIbHBIN
Ha TB10.4 anTureH, He 3aBUCSIINI OT cTaTyca JoO-
OpOBOJIBLIEB TI0 TYOEpKyJie3y. YBEJIUUYEHUE BUPYC-
HeUTpanIu3yolux aHtutea K Ad35 Habmogamock
y 50% ucnpITyeMbIX 1 ObUIO MUHUMAJIbHBIM [33].

B xnuHUYecKOM wucClaedoBaHUM, MPEIIOXKEeH-
HOM University of Oxford B coTpymHmdecTBe ¢ Aeras
u Crucell Holland BV, Bakumna AERAS-402 Ha oc-
HoBe Ad35 BBOAUTCS OAHO-, ABY- JUOO TPEXKpPaTHO
BLI2K-BakKIIMHUPOBAaHHBIM 3J0POBBIM J1OOPOBOJIb-
oaM, KOTOpBHIC 3aTeM MOJyJaloT CAMHHUYIHYIO O3y
BakLMHBI MVASSA Ha ocHOBe MOAMGDULIMPOBAHHO-
ro BUpyca OcCIoBakIMHBI. COrJacHO MOJTYYEHHBIM
pe3yibTaTaM, IIpeiyiaraeMasl cxeMa BaKIIWHAIIUHN
Oe3omnacHa U MMMYHOIeHHa, a MCIHOJb30BaHUE BU-
pyca OCHOBaKIWHBI KaK OYCT-BaKIIMHBI YBEINIM-
BaeT creuuduueckuii T-KII€TOYHBIA WMMYHHBINA
otBeT [25]. CTOUT OTMETUTD, UYTO UMMYHHBII1 OTBET
Ha BakIMHY OBLI OoJjiee IIPOMYKTHUBHBIM B TPYIIIIE,
MOJIYYMBIIIEH 2 O3Bl aneHOBHUpYyca U 1 mo3y Bupyca
OCITOBaKIIMHBI.

Eme onmHO wucciaemoBaHuWe, MNpPeAIOXKEeHHOe
University of Oxford, mpenronaraet ucroiab3oBaHue
B KauecTBe BaKIIMHbBI IIPOTUB TyOepKyJie3a aieHOBH-
pyc mmmnanize ChAdOx1 85A. J1o6poBoblibI, MO-
nayquBiuue npuBuBky bL2K, OyayT ogHO- wiau OBy-
KpaTHo npoBakiuHupoBaHbl ChAdOx1 85A, a 3ateMm
YacTh U3 HUX NOMYyYUT BakilmiHy MVASSA Ha ocHOBe
MOOUMUIIMPOBAHHOIO BHpYyCca OCHOBAaKIWHBL. Pe-
3yJIBTaThl JAHHOTO SKCIIEPUMEHTA HE TIPEICTaBICHBI.

Bakuunsl npoTHB rematura (Tada. 5)

B kadecTBe 3KCIEpUMEHTAIBHOM BaKIIMHBI IIPO-
TuB renatuta C npeaiaraercst UCIoJIb30BaTh KOMOM-
Hauuo ageHoBeKTopoB Ad6NSmut u AdCh3NSmut
(ReiThera Srl, Okairos) Ha ocHoBe Ad6 1 ChAd3 co-
OTBETCTBEHHO, HECYIIIMX aHTUICHbI BUpYyca TrernaTu-
Ta C (NS-peruon). JlaHHbIe BAKIIMHBI UCCIIEAYIOTCS
B pa3HBIX CXeMaxX 1 Pa3HBIX peXXMMaX TOMOJIOTUYHOMN
npaiiM-0yCcT BaKIIMHALIMU Y 3TOPOBBIX U OOJIbHBIX Ie-
natutoM C 1o6pOBOJIbIIEB C HU3KMUM YPOBHEM Tpe.I-
cylecTByIolero uMmmynurera K Adé6 u ChAd3, npu
3TOM 4acTb 00JbHBIX renatutoM C H00pPOBOIBLIEB
TakKe MOJydyaeT MPOTUBOBUPYCHYIO Teparnuio (MH-
TepdepoH 1 pudaBepuH). Y 3MOPOBBIX TOOPOBOJIb-
1IeB BBEIEHME BaKIIMH BbI3bIBACT KayeCTBEHHBII
U ycTolluuBbIlf T-KJIETOYHBIA WMMYHHBIA OTBET,
KOTOPBIN coxpaHsieTcsl B TedeHue roma. Kak orme-
yaeTcs, BhipadaTbiBacMble T-KJI€TKU MPU 3TOM ObLIN
CIOCOOHBI paclo3HaBaTh U TE€TEPOJOTUYHBIE IIITAM-
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TABJTULA 4. BAKLIWHBbI HA OCHOBE ALLEHOBUPYCHbIX BEKTOPOB NMPOTUB TYBEPKYIE3A
TABLE 4. VACCINES BASED ON ADENOVIRAL VECTORS AGAINST TUBERCULOSIS

Shimpanzee adenovirus
modified, isolate Y25

ChAdOx1 85A,
University of Oxford.
Both separately and together with
MVAB85A, both vectors contain
Ag85A Mycobacterium tuberculosis

Tun ageHoOBUpPYCHOro Knm?;f;ackux
BeKTopa BakuuHbI U aHTUreHbI ACTILITAH [o3bl U MeToAbLI BBEAEHUSA
Type of adenoviral Vaccines and antigens Clinical trial Dose and methods of injection
vector
phase
Ad5A98§A’ . EAMHUYHAA BHYTPUMbILLEeYHas
McMaster University. UHBLeKuMA B fose 103-10°
CoaepXXUT UMMYHOAOMUHAHTHbIN BOE nn6o BBeacHMe B BUAE
aHTUreH, KOAUPYIOLWNIA (b HOXKH- aspo3ons B AblXaTenbHble
AneHoBupyc 6enok Ag85A mukobakTepumn NyTH ¢ nomoLbIo HeBynaisepa
yenoBeka 5 cepotuna Ty6epkynesa ®dasza 1 & nose 10°-10° BOE
Human adenovirus Ad5A985.A’ . Phase 1 Single intramuscular injection at
serotype 5 c tMcMastgr Unlvecrjsny.' t a dose of 108-10° PFU, or aerosol
ontains an immunodominan . i . ’ .
protein Ag85A of Mycobacterium
tuberculosis PFU
AERAS-402,
Aeras.
PennukaTtnBHo-ae(eKTHbIN
Ad3S5, conepkuT aHTUreHBl, 2 Unu 3 BHYTPUMbILEYHbIE
Koaupyowme pbIoXKH-6enKn WHBLeKuuM B ose 1,5 x 10" —
Ag85A, Ag85B n TB10.4 dasa 2 1x 10" By
MukoGakTepum TyGepkynesa Phase 2 2 or 3 intramuscular injections at
AERAS-402, a dose of 1.5 x 10 - 1 x 10" viral
— Agras. . particles
AgeHoBupyc Repl_lcatlon-deflqlent Aq35, contglns
yenogeka 35 antigens encoding fusion proteins
Ag85A, Ag85B and TB10.4 of
ceporuna , Mycobacterium tuberculosis
Human adenovirus
serotype 35
. AEBAS'402’ 1, 2 inn 3 BHyTPUMBILWIEYHbIE
University of Oxford. WHBLeKuuM B gose 1 x 10" By
CoBMeCTHO C NOKCBMPYCOM C nocneaytowei eaNHUIHOI
MVASSA, copepxawum BHYTPUKOXHOM MHBEKLMEN
aHTureH Ag85A mukoGakTepum ®dasa 1 nokceupyca B fo3e 1 x 108 BOE
Ty6epkynesa Phase 1 1, 2 or 3 intramuscular injections
U .AER{A‘S}482% d at a dose of 1 x 10" viral particles
Together:l\\:v?trr? II\B/I/\(/)ASS)on;;o;(virus followed by a single intradermal
containing Ag85A antigen of thé injection of poxvigrus at a dose of
Mycobacterium tuberculosis 1x10°PFU
1 UnNn 2 BHyTpUMBbILLEYHbIE
_ChA‘_jo” 83A, MHBLeKUuuu B aose 5 x 10° —
University of Oxford. 2,5 x 10" By, 3aTeM YacTb
AneHoBupyc Kak otpenbHO, Tak U COBMECTHO MCNBITYeMbIX NONYYUT
LuMMnaH3e, ¢ MVA85A, o6a BekTopa BHYTPUMbILLEYHY UHBEKLUIO
MOAN(MLMPOBaHHbI conepxar aHtureH Ag8sA ®da3za 1 nokceupyca B gose 1 x 102 BOE
usonar Y25 MukoGakTepum TyGepkynesa Phase 1 1 or 2 intramuscular injections a

adose of 5 x 10°to 2.5 x 101
viral particles, then a part
of subjects will receive an
intramuscular injection of poxvirus

at a dose of 1 x 108 PFU
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MapameTtpbl oTO6Opa
[o6poBonbLEB
Eligibility criteria for volunteers

Pe3ynkraThl
Results

3aopoBble 4O6pOBONbLbI, YacTb
M3 KOTOpPbIX NpeaBapUTENibHO
BakLuMHupoBaHa BLIX
Healthy volunteers, some of them
previously vaccinated with BCG

BakuuHa 6e3onacHa U UMMYHOreHHa.
Bbi3biBaeT obpasoBaHue cneundmnyeckoro T-KNeToO4HOro MMMYHHOFO
oTBeTa, bonee 3HaUMTENbLHOrO B rpynne, nposakuMHupoBaHHon BLDK
[27]
Vaccine is safe and immunogenic, induces production of specific T cell
immune response, more expressed in BCG-vaccinated group [27]

3aopoBbie 4OGPOBONbLbI,
BaKuMHUpoBaHHble BLDK.
3aopoBblie MnaaeHubl
B Bo3pacTte 112-182
AHeWn. BonbHbie BUY-1,
BaKUMHUpOBaHHbIe BLK.
3aopoBbie 4OGPOBONbLbI
n3 KeHun, BUY-HeratusHble,
BLK BakunHupoBaHHbIe,
6e3 npusHakoB Tyb6epkynesa,
TecT QuantiFERON®-TB
Gold nonoxutenbHbIn
WM OTpULaTeNbHbIN
Healthy volunteers vaccinated by
BCG.
Healthy infants at the age of
112-182 days. HIV-1-infected
patients vaccinated by BCG.
Healthy volunteers from Kenya,
HIV-negative, BCG-vaccinated,
tuberculosis-free, QuantiFERON®-TB
Gold test positive or negative

MepcnekTMBHas BakuMHa, CNOCOOHasi 3HaUMTENIbHO NOBLICUTDL
ypoBeHb cneuundmnyeckoro T-kneToUHOro UMMYHHOIO OTBeTa y nofen,
npeaBapuTenbHO BakuMHUpoBaHHbIX BLK [12].
BBepeHue BakUMHbI He BNUANO Ha BUPYCHYHO Harpy3ky y BUY-
MHULMPOBaHHbIX 4OOpOBONbLLEB, MPU 3TOM HabnAanacb UHAYKLUMUSA
nonudyHKUMOHanbHbIX T-KNEeTOYHbIX UMMYHHbIX OTBETOB [4].
Y 3popoBbIx Ao6poBonbUeB U3 KeHun Habnoaanca CKPOMHbIN
T-KNeTOYHbIN UMMYHHbIM oTBeT Ha Ag85A 1 Ag85B aHTUreHbl
M MMHUManbHbIX Ha TB10.4 aHTUreH, He 3aBUCALLUNA
OT cTaTyca Aob6poBornbLEeB No Ty6epKynesy (MONoXUTenbHbIN
Wnun oTpuuaTenbHbIN).

YBenuuyeHue supycHentpanusyrowmx aHtuten kK Ad35 Habnoganoch
y 50% mncnbiTyeMbIX U 661510 MMHUMarbHbIM [33]
Prospective vaccine able to sufficiently increase levels of specific T cell
immune response in humans previously vaccinated with BCG [12].

The vaccine injection did not affect viral burden in HIV-infected volunteers,
and induction of polyfunctional T cell responses was observed [4].

In healthy volunteers from Kenya, a modest T cell response to Ag85A Ag85B
and minimal reaction to TB10.4 antigen was revealed, independently on the
volunteers TBC status (posirive or negative). A minimal increase of virus-

neutralizing Ad35 antibodies was observed in 50% of cases [33]

3aopoBblie 4OGPOBONbLbI,
BaKuMHUpoBaHHble BLPDK
Healthy volunteers vaccinated by
BCG

BakuuHa 6e3onacHa ¥ UMMYHOreHHa.
Ucnonb3oBaHue nokcBupyca Kak 6ycT-BakLMHbI yBenM4uBaeT
cneundmyeckmit T-kNETOYHbIA UMMYHHbIA OTBET.
WMMyHHBIA OoTBeT 6bIn 6ornee NpPoAyKTUBHbLIM B rpynne, nony4YvBLuen 2
[o3bl ageHoBupyca u 1 o3y nokcBupyca [25]
Te vaccine is safe and immunogenic. Usage of poxvirus as a boost vaccine
inhances a specific T cell immune response.
Immune response was more productive in a group receiving 2 doses of
adenovirus and 1 dose of poxvirus [25]

3popoBblie 06poBONbLHI,
BaKUMHUpoBaHHble BLK
Healthy volunteers, BCG-
vaccinated

He ony6nukoBaHbI
Not published
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TABJTALA 5. BAKLIWHBbI HA OCHOBE ALEHOBUPYCHbIX BEKTOPOB MPOTUB FrENATUTA

TABLE 5. VACCINES AGAINST HEPATITIS BASED ON ADENOVIRUS VECTORS

Tun apeHoBUpPYCHOTO
BeKTopa
Type of adenoviral vector

BakuuHbI U aHTUreHbI
Vaccines and antigens

®dasza KNMHUYECKUX
ncnbiTaHUN
Clinical trial phase

ApeHoBupyc yenoBeka 6
cepoTuna u ageHoBUpycC
wuMnaH3se 3 cepoTuna
Human adenovirus
serotype 6 and chimpanzee
adenovirus serotype 3

Ad6NSmut n AdCh3NSmut,
ReiThera Srl.
Copepxat NS-pernon Bupyca renatuta C
C reHeTU4YeCKN MHaKTUBMPOBAHHbLIM FrEHOM
nonumepasbl
AdBNSmut and AdCh3NSmut, ReiThera Srl. Contain
NS region of hepatitis C virus with genetically
inactivated polymerase gene

®a3za 1 (HCV001 n HCV002)
Phase 1 (HCV001 and
HCV002)

ApeHoBupyc yenoBeka 6
ceporuna

Human adenovirus
serotype 6

Ad6NSmut,
ReiThera Srl.

CosmecTHO ¢ nokcBupycom MVA-NSmut.
CopepxaTt NS-pernoH Bupyca renatuta C c
reHeTM4eCKu MHaKTUBMPOBAHHbLIM FEHOM
nonvumepasbl
AdBNSmut,

ReiThera Srl.

Together with MVA-NSmut poxvirus. Contain
NS region of hepatitis C virus C with genetically
inactivated polymerase gene

®aza 1 (HCVO004)
Phase 1 (HCV004)

ApeHoBupyc wumMmnaHse 3
cepoTtuna

Chimpanzee adenovirus
serotype 3

AdCh3NSmut,

ReiThera Srl.
CoBmecTHO ¢ nokcBupycom MVA-NSmut.
Copepxat NS-pernoH Bupyca renaturta C
C reHeTU4eCKN UHAKTUBUPOBAHHBLIM FeHOM

nonumepasbl

AdCh3NSmut,

ReiThera Srl.
Together with MVA-NSmut poxvirus. Contain

NS region of hepatitis C virus C with genetically
inactivated polymerase gene

®daza 1
Phase 1

MBI BUpyca reratuta [2]. Pe3yabraThl Ipyrux sKcIie-
PUMEHTOB HE MPEACTABIICHBL.

Eme omHa cTpaTerusi BaKLIMHAILIMU TIPOTUB BU-
pyca remaTtuMTa — HCIIOJb30BaHUE aJecHOBEKTOpa
Ha ocHoBe Ad6 AA6NSmut B cxeMe reTepoJIOrHuHOMI
npaiM-0yCT BaKLIMHAIIMMA COBMECTHO C MOIU(PUIIM -
pPOBaHHBIM BHUpYcOM ocnoBakUMHbB MVA-NSmut
Ha J00pOBOJIbIIAX C XpOHWYECKUM remnatutom C,

HE HMCIOIIMNX MPEACYIICCTBYIOINIET0 MMMYyHHUTETa
K Ad6. Ilpn stom, HaumHas ¢ 10 Hegenun, Bce UC-
OBITYeMbIe OYIyT Mapajijie]IbHO ITOJIydaTh ITPOTHU-
BOBUPYCHYIO MHTepGhEpPOH-PUOABUPUH Tepamnuio.
Pe3ynbraThl JaHHOTO 3KCIEPpUMEHTa HE ONMyOJIMKO-
BaHBI. Ha 3TO#t XXe cTpaTermu OCHOBAaHO MCCJIEIO-
BaHME, B KOTOPOM ITOOPOBOIBIIAM OYIeT BBOIUTHCS
AdCh3NSmut coBMeCTHO ¢ MOIUMULIMPOBAHHBIM
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Adenovirus-based vaccines

[o3bl 1 MeTOALI BBEAEHUA
Dose and methods of injection

MapameTpbl oT6Opa
AoGpoBonbLEB
Eligibility criteria for volunteers

PesynbraThbl
Results

Mpanm-6ycT cxema, no 1 unm 2
[03bl afieHOBUpYyca ogHOro
Tuna, 3atem 1 fo3a ageHoBUpyca
apyroro Tuna. Josbl 5 x 108 —
7,5 % 10" By ana Ad6, 5 x 108 —
2,5 % 10" By ana ChAd3
Prime-boost schedule, 1 or 2
adenovirus doses of one type
followed by 1 dose of adenovirus
of other type. Doses: 5 x 108 to
7.5 x 10" viral particles for Ad6;
5 x 108 to 2.5 x 10" viral particles of
ChAd3

3popoBble 06poBONbLUbI
6e3 npeacyLLecTByHOLIErO
nmmyHuteTa K Ad6 n ChAd3.
Apyroe nccnepoBaHue —
GOnbHbIE XPOHUYECKUM
renatutom C, YacTb KOTOPbIX
AOMNMOMNHUTENbLHO Nnony4vaer
NPOTUMBOBMPYCHYIO Tepanuio
(vHTEepdepoH/pubaBnpuH),
6e3 npeacyLlecTByOLIErO
MMMYHUTETA K uccrneayemMbim
apeHoBupycam
Healthy volunteers without pre-
existing immunity for Ad6 and
ChAd3. Other study, patients with
chronic hepatitis C, a part of them
receive additional antiviral therapy
(Interferon/ Ribavirin) without
pre-existing immunity for the
adenoviruses studied

BakuuHa 6e3onacHa
M UMMYHOTI€HHa.
Y 3popoBbIX Ao6poBonbLEB
BbI3bIBaeT KA4€CTBEHHbIN
M YyCTOWYUBBIN T-KNEeTOYHbIN
MMMYHHbIN OTBET, KOTOpPbIN
coXpaHsieTCA B TeYeHue roga.
Mpu aTom BbipabaTbiBaeMble
T-kneTkn O6bINY cNOCOGHLI
pacno3HaBaTb M reTeporiornyHble
noAaTunbl BUpyca renaturta C [2]
The vaccine is safe and immunogenic.
In healthy volunteers, induces
qualitative and stable T cell immune
response persisting for a year.
Meanwhile, the T cells generated
were able to recognize heterologous
hepatitis C subtypes [2]

Mpanm-6ycT cxema, 2 0oO3bI
Ad6NSmut, satem 2 no3sl MVA-
NSmut, npotuBoBupycHas
Tepanusa (MHTepdepoH/
pnb6aBupuH) HaunHas ¢ 10 Heaenu
Prime-boost schedule, 2 doses of
AdB6NSmut, then 2 doses of MVA-
NSmut, antiviral therapy (Interferon/
Ribavirin) beginning from 10" week

BonbHble XxpOHMYEeCKUM
renatutom C, 6e3
npeAacyLLecTBYHOLEro
mMmMyHuTeTa K Ad6
Chronic hepatitis C patients withour
pre-existing immunity for Ad6

He ony6nukoBaHblI
Not published

Mpanm-bycT cxema, 1 go3a
2,5 x 10'° B4 ageHoBUpYCa,
3atem 1 po3sa 2 x 10¢-102 BOE
nokceupyca. YacTtb ucnbITyembIx
OyayT oAHOBpPEMEHHO nony4aTtb
NPOTUBOBUPYCHYIO (MHTEepdhepOH-
pu6aBupuH) Tepanuio. Hekotopkie
ucnbITyeMblie nonyyart BTopble
[03bl afeHOBUpYCca U NOKCBUpYyca
Prime-boost schedule, 1 dose of
2,5 x 10'% adenoviral particles, then
1 dose 2 x 10%-108 PFU of poxvirus,
A part of subjects with in parallel
receive, antiviral therapy (Interferon/
Ribavirin). Some subjects will receive
second doses of adenovirus and
poxvirus

3popoBble o06poBONbLbI
Healthy volunteers

BakuuHa 6e3onacHa
M UMMYHOreHHa.

Pexxum npanm-6yct
BaKLMHauuu no3BonseTt
Nonyy4uTb Ka4eCTBEHHbIN,
nonudyHKLMOHaNbHbIN
M ycTonunBbIN T-KNeToYHbIN
MMMYHHbIWA OTBET NPOTUB BUpyca
renatuta C [29]

The vaccine is safe and immunogenic.
The prime-boost vaccination
schedule allows to get a qualitative,
polyfunctional and stable T cell immune
response against hepatitis C virus [29]

BUpYycOM ocnoBakiuHbl MVA-NSmut, Hecymmm
antureHsl NS3, NS4, NS5A m NS5B Bupyca re-
natuta C. CorjacHo pesyjbraTaM 3KCIIepUMEHTa
MO BaKIIMHAILIMU 3J0POBBIX TOOPOBOJBIIEB BaKIIM-
Hoii AdCh3Nsmut B KadecTBe NpaiiM-BaKIIMHBI
U BaKIIMHOM Ha OCHOBE BUpyca ocOBaKIIMHbI M VA -
NSmut B KauecTBe OyCT-BaKILIMHBI, ObLT MOJIydeH
NPOYHBI, YCTOMYMBBII U cOaIaHCUPOBAHHBIN UM-

MYHHBI# OTBeT (BBICOKHII ypOoBeHb T-KJI€TOYHOTO
orBerta, Kak CD4*, tak 1 CD8"). beura mpomeMoH-
cTpupoBaHa HapaboTka T-KJIeTOK maMiaTu U 3¢h-
(dekTopHbIX T-KJIETOK, TIPU 3TOM I10CJie OyCTUpOBa-
HUSI OCITOBAaKIIMTHOM IOy T-KJIeTOK MaMsITh
3HAUYUTEJILHO YIydIllajia CBO€ KayeCTBO (YBEIUIM-
BaJIUChb YPOBEHb UX IMpojudepaliui U MoJaudyHK-
LMOHAaIbHOCTB) [29]. TakuMm 0Opa3oM, BCe BbILLIEU3-
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TABJTULA 6. BAKLIWHBbI HA OCHOBE ALLEHOBUPYCHbIX BEKTOPOB MPOTUB PECMUPATOPHO-CUHLIUTUANBHOIO BUPYCA

TABLE 6. VACCINES AGAINST RESPIRATORY SYNCITIAL VIRUS BASED ON ADENOVIRAL VECTORS

Tvn apeHoOBMpPYCHOro
BeKTopa
Type of adenoviral vector

BakuuHbI U aHTUreHbI
Vaccines and antigens

®dasza KNMHU4YECKNX
UCNbITaHNNA
Clinical trial phase

ApeHoBupyc wnmnaHse 3
cepoTtuna

Chimpanzee adenovirus
serotype 3

PanAd3-RSV,
ReiThera Srl.

Kak otpenbHO, Tak U COBMECTHO C MOKCBUPYCOM
MVA-RSV. CopepxaT aHTUreHbl, KogupyoLue
6enku F, N and M2-1 Bupyca RSV
PanAd3-RSY,

ReiThera Srl.

Both separately and together with MVA-RSV
poxvirus. Contain antigens encoding F, N and M2-1
proteins of RSV virus

®aza 1 (RSV001)
Phase 1 (RSV001)

ApeHoBupyc yenoBeka 26
cepoTuna 1 ageHoBupyc
yenoBeka 35 ceportuna
Human adenovirus serotype
26 and human adenovirus
serotype 35

Ad26.RSV.FA2 n Ad35.RSV.FA2,
Crucell Holland BV.

CopepxaT aHTUreH, kogupytouwmmn 6enok F
wramma A2 Bupyca RSV
Ad26.RSV.FA2 and Ad35.RSV.FA2,

Crucell Holland BV.

Contain antigen encoding protein F of the A2 strain
RS virus

®daza 1
Phase 1

JIOKEHHOE TI0KAa3bIBA€T BBICOKYIO 3(P(PEKTUBHOCTD
MAaHHOTO ITOAXOoAa IS BaKIIWHAILIMM JIOACH IIPOTHUB
Bupyca rematura C.

BakuuHbl POTHB PECHMPATOPHO-CHHIUTHAIHHOTO
pupyca (RSV) (1a6u. 6)

IMpennoxenHnoe ReiThera Srl knnmHMYeckoe uc-
cllemoBaHMEe — BaKIIMHAIIMSA BeKTopoM PanAd3-RSV
Ha ocHoBe ChAd3 u BeKTOpOoM Ha OCHOBE BHpYyca
ocrioBakuuMHbl MVA-RSV, Hecymiumu antureHsl F,
N u M2-1 (komupyioT (pbrOXH, HYKJIICOKATICUIHBIN
W MaTpU4HBIN Oenku) Bupyca RSV, ¢ mcmomnb3o-
BaHUEM CXEMBI TOMOJIOTMYHOM M TeTCPOJIOTUIHOMN
NpaiM-0yCT BaKIIMHALIUM M Pa3HbIX 103 U PEXUMOB

BBelIeHUs BaKLMH. BakIIMHBI BBOAWINCH UCITHITYE-
MbIM KaK BHYTPUMBIIIEYHO, TaK U MHTpPaHa3aJIbHO.
O0e BakLMHBI TTOKa3aau 6€30MaCHOCTb U XOPOIIYIO
MEPEHOCUMOCTh, HebJIaronpusTHbIe MOOOYHBIE (-
¢deKThI OBITN He3HAYUTEIbHBIMU. BBemeHne BaKIImH
BBI3BIBacT OOpa3oBaHUE TYMOPAJbHOTO M KJICTOY-
HOT'0O MMMYHHOTO OTBETa, IPU 3TOM T-KJICTOYHBIN
WUMMYHHBIII OTBET 0oOJiee 3HAYMTEJICH MPU BHYTPU-
MBIIIIEYHOM BBEICHUM B KayecCTBE IpaiiM-BaKIIMHBI
PanAd3-RSV, a B kauectBe OycT-BakLHbl MVA-
RSV. Tlpu BHYTpUMBILIEYUHOM CHOCOOE BBEACHUS
BaKIIUH TUTP 00pa30BaBIINXCSI BUPYCHEUTPAIN3YIO-
IINX aHTUTEN K aACHOBUPYCY IIMMITaH3¢ OBLT BBIIIIE,
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Bakuuner na ocnoee A0-eexmopos
Adenovirus-based vaccines

MapameTpbl
otbopa

[o3bl U MeTOALI BBEAEHUSA no6poEonbLEs

Dose and methods of injection

Eligibility criteria for

Pesynbrathbl
Results

volunteers
BakuunHa 6e3onacHa u UMMYHOreHHa.
Bbi3biBaeT o6pa3oBaHue Kak ryMopanbHOro, Tak u
KNEeTO4YHOro UMMYHHOro OoTBeTa.
Bonee 3HauuTenbHbIN T-KNETOYHbIA UMMYHHbIN
oTBeT Habnoaancs Npn BHYTPUMbILLEYHOM
BBeAeHun BakuuH no cxeme PanAd3-RSV/MVA-RSV.

Mpwn BHyTPUMBILLIEYHOM cnocobe

BBeleHUA BaKLUMHbl TUTP OOpa3oBaBLLUUXCA
Fomonornytbie _
. BMPYCHENTPanu3yowWwmx aHTuTen ObIn Bbile, YeM
M reTeponornyHbie npamm-
npu MHTpaHasanbHOM cnocobe.
6yCT cxeMbl, BHYTPUMbILIEYHO N 8
MNpeacyllecTBYOLWNIA UMMYHHBIN OTBET
nvbo uHTpaHasanbHo,
9 K aleHOBUPYCY He OKa3biBan BIUSHUA
ans ageHoBupyca no3sa 5 x 10° —
10 Ha UMMYHOreHHOCTb BaKUUHbI [9].
5 % 10" By, Anst nokceupyca 3Roposbie ByaeT nposeneHo nsyyeHvne 6e3o0nacHoCTn
1x 107 — 1 x 10® BOE A06poBOnbLbI YAET np y

Homologous and heterologous
prime-boost schedules, either
intramuscularly or intranasally, doses
for adenovirus is 5x10° to 5 x 10"°
viral particles; for poxvirus, 107 to
1 x 108 PFU

Healthy volunteers

M UMMYHOTE€HHOCTU BaKLUHbI Y Nogein NpeknoHHOro
Bo3pacrta (60-75 nert) [10]
Vaccine is safe and immunogenic.

Causes induction of both humoral and cellular immune
response. A more expressed T cell immune response
was observed for intramuscular vaccine injection of
vaccines according to thePanAd3-RSV/MVA-RSV
schedule.

For intramuscular vaccine injection, the titer of virus-
neutralizing antibodies was higher thant with intranasal
method, A pre-existing immune response to adenovirus
did not exert effect upon immunogenicity [9]. A safety
and immunogenicity study will be performed in elderly
people (60-75 years old) [10]

FoMonoru4Hbie n rereponiornyHbie
CXeMbl NpanM-0yCT BakUMHaLUM,
BHYTPUMBILWWEYHO, Ana Ad26 nosa

5x 10" By, ona Ad35 1 x 10" By
Homologous and heterologous
boost-priming vaccination schedules,
intramuscularly,
For Ad26, dose is 5 x 10 viral
particles, for Ad35, 1 x 10" viral
particles

3poopoBble
[06GpOoBONbLbI

Healthy volunteers

He ony6nukoBaHbI
Not published

yeM IpY MHTpaHa3albHOM criocode BBeAaeHus. CTo-
UT OTMETUTb, YTO IIPEIACYIIECTBYIOIINI HMMMYH-
HBIII OTBET K aJIcHOBUPYCY HE OKa3bIBajl BIIMSTHUS
Ha MMMYHOTEHHOCTb BaklUHbI [9]. B nanbHelimem
TUTAHUPYETCS UCClieIoBaHNEe OE30TTaCHOCTU U UMMY -
HOT€HHOCTU JAHHBIX BAaKIIMH CPEN Pa3TUIHBIX BO3-
pPaCTHBIX KaTETOPUil JOOPOBOIBLIEB, B TOM YHUCJIIE MO-
xuteIx monaeit 60-75 et [10]. Takske Crucell Holland
BV B 2015 rony 3asiBujia 0 KIMHUYECKUX UCIIBITAHUSIX
Bak1imH npoTuB RSV Ha ocHoBe Ad35 n Ad26 (Ad35.
RSV.FA2. u Ad26.RSV.FA2) B roMOJIOTMYHBIX U Te-
TEPOJIOTUYHBIX MPaiiM-0yCcT pexXrnMmax BaKIIMHAIIWH.
Llenbio 3asBIEHHBIX UCCIEAOBAHU SIBISIETCS U3y4de-

HUe 0e30MacHOCTU U ToJiepabeIbHOCTU BaKIIUH TTPpU
BBEIEHUM WX 3I0POBBIM N0OpoBoiblLaMm. Mcciaemo-
BaHUS B HACTOSIIIIAIA MOMEHT ITPOJIOJIKAIOTCSI.

Baknuna npoTuB cuOMpcKoii sa3BbI (Ta0J1. 7)

B 2013 roay PaxVax Inc. 3asgBuia o KJIIMHUYE-
CKMX UCTIBITAHUSIX BAKIIUH MPOTUB CUOUPCKOU SI3BbI
Ha ocHOBe Ad4 B pasHBIX pexXumax IpaiiM-0ycT
BakLMHaLMU ¢ BakuuHoit AVA (BioThrax). Ota
ke BakinHa (AVA, BioThrax) OyneT ucnoib30BaThCs
B KayeCcTBE MOJOXMUTEIbHOTO KOHTPOJIS. DKCIepu-
MEHTaJIbHbIE BaKIIMHBI Ha OCHOBE PEIUIMKATUBHO-
KOMIIETEHTHBIX aaeHOBEeKTOpoB Ad4-PA (comepxut
NpOTEeKTUBHBIN aHTUTeH) 1 Ad4-PA-GPI (comepxut
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TABJALA 7. BAKLIMHA HA OCHOBE AIEHOBUPYCHOO BEKTOPA NPOTMB CUBEUPCKOW A3BbI
TABLE 7. VACCINE AGAINST ANTHRAX BASED ON ADENOVIRAL VECTOR

®dasza KNMHU4YECKNX
UCNbITaHNNA
Clinical trial phase

Tvn apeHoOBMpPYCHOro
BeKTopa
Type of adenoviral vector

BakuuHbI U aHTUreHbI
Vaccines and antigens

Ad4-PA n Ad4-PA-GPI,
PaxVax Inc.
PennukaTMBHO-KOMMNETEHTHbIE afleHOBUPYCHbIe
BeKTOpbl, Ad4-PA cogepXUT NPOTEKTUBHbIN aHTU-

AneHoBupyc Yenoeeka 4 reH, a Ad4-PA-GPI coaep>XXUT NnpoTeKTUBHbINA aHTU-

ceporuna rek m ITIVIKO3V|]'|¢OC¢’3TVIAVI"VIHO3V|TOJ'| ®asza 1
Human adenovirus Ad4-PA and Ad4-PA-GPI, PaxVax Inc. Phase 1
serotype 4

Replicative competent adenoviral vectors, Ad4-PA
contains a protective antigen, whereas Ad4-PA-
GPI contains a protective antigen and glycosyl

phosphatidyl inositol

MPOTEKTUBHEIN aHTUTCH W TIIUKO3MI(hOChaTHINII-
HO3WUTOJ) MPEANojaraeTcss BBOAUTH 3IOPOBBIM I0-
OpoBoJIbLIaM MepopajibHO. Pe3ynbraThl JAHHOTO MC-
cJIeOBaHMSI He TIPECTaBICHbI.

3aKnoyeHne

B 3akimroueHME XOTEI0CHh OBl OTMETUTD, UYTO IIPHU-
MEHEHME aIcHOBEKTOPOB B KAYECTBE BAKLIMH IIPOTUB
pa3IUYHbIX MH(MOEKLIMOHHBIX 3a00JIeBaHUI1 SIBJISIETCS
JIOCTaTOYHO NEePCHEKTUBHBIM HaIlpaBJICHUEM COBpe-
MeHHOUW MemaunuHbI. COTJITaCcCHO MHOTOYHMCIIEHHBIM
pe3yibTaTaM KJIMHWYECKUX WCITBITAHUM, agcHOBU-
PYCHI B UCITOJIb3YEeMBIX IJIs BaKIIMHAIINM O03aX 0e3-
OITACHBI U HE BBI3bIBAIOT KAKUX-TMOO0 3HAYUTEIbHBIX
no0oyHbIX 3(pdekToB. X ucronb3oBaHUE B CXe-
Max npaiM-O0yCcT BaKLMHALIMU, OCOOEHHO TeTepo-

Cnucok nutepaTtypsbl / References

JIOTMYHOM, IIPUBOAUT K BBEIpaObOTKE 3(MOEKTUBHOTO
MMMYHHOTO OTBETa, KaK TyMOPaJIbHOIO, TaK W KJie-
TOYHOIO, UTO SIBJISIETCS CYILIECTBEHHBIM YCJIOBUEM
JIS1 O0PBOBI C LIEJIBIM PSIAOM BUPYCHBIX U OaKTepu-
aJIbHBIX WHGOEKIM, a TpobiieMy MNpeacyllecTBY-
IOIIIETO MMMYHHUTETa K aJcHOBEKTOpaM y YeJIoBeKa
MOXXHO peIINTb, UCIIONb3YysI adcHOBUPYCH YeJIOBE-
Ka IPyTuX CEPOTUIIOB U aIeHOBUPYCHI XWBOTHBIX,
MO0 cXeMy TeTepOJOrMYHOM MpaiiM-0yCT BaKIIMHA-
muu ¢ JJHK-BakiimHaMu UM BeKTOpaMM Ha OCHO-
Be JApYyrux BUpPYcoB. TakuM oOpa3oMm, B HeJaJIEeKOM
OymoylIeM BaKIIMHEI HaA OCHOBE aAcHOBHUPYCOB MOTYT
BeChbMa IIPOYHO 3aHSITHh CBOC MECTO B ITPOMIMITAKTUKE
¥ Tepaluy paHee CYUTABIIMXCS HEN3ICIYUMBIMH 3a-
OoJieBaHUIA.
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MapameTpbl oT60pa
no6poBonbueB
Eligibility criteria for volunteers

[o3bl 1 MeTOALI BBEAEHUSA
Dose and methods of injection

Pe3ynkrathbl
Results

MepopanbHo B go3ax 10°%, 10"
u 10" B4, npanm-bycT cxembl
c BakumHon AVA (Anthrax Vaccine
Adsorbed, BioThrax). BakuuHa
AVA BBOAUTCA BHYTPUMBbILLEYHO
C NMOMOLUbLI0 UHBEKLUUI, TaKXKe Uc-
Nonb3yeTcsl Kak NoNoXuTernbHbIN
KOHTpPOJb
Orally at doses of 10°, 10" n
10" viral particlesu, prime-boost
schedules with AVA vaccine (Anthrax
Vaccine Adsorbed, BioThrax),
Tha AVA vaccine is injected
intramuscularly, and is used as a
positive control

3aopoBble 4O6pPOBONbLbI He ony6nukoBaHbI
Healthy volunteers Non published

Rein L., Litilit D., Richie N.O., Wood C., Murphy ., Sauerwein R., Hermsen C.C., McCoy A.]., Kamau E., Cummings J.,
Komisar J., Sutamihardja A., Shi M., Epstein J.E., Maiolatesi S., Tosh D., Limbach K., Angov E., Bergmann-Leitner E.,
Bruder J.T., Doolan D.L., King C.R., Carucci D., Dutta S., Soisson L., Diggs C., Hollingdale M.R., Ockenhouse C.E,,
Richie T.L. DNA prime/Adenovirus boost malaria vaccine encoding P. falciparum CSP and AMAL1 induces sterile
protection associated with cell-mediated immunity. PLoS One, 2013, Vol. 8, no. 2, doi: 10.1371/journal.pone.0055571

4. Churchyard G.J., Morgan C., Adams E., Hural J., Graham B.S., Moodie Z., Grove D., Gray G., Bekker L.-G.,
McElrath M.J., Tomaras G.D., Goepfert P., Kalams S., Baden L.R., Lally M., Dolin R., Blattner W., Kalichman A.,
Figueroa J.P,, Pape J., Schechter M., Defawe O., De Rosa S.C., Montefiori D.C., Nabel G.]J., Corey L., Keefer M.C.
A phase ITA randomized clinical trial of a multiclade HIV-1 DNA prime followed by a multiclade rAd5 HIV-1
vaccine boost in healthy adults (HVTN204). PLoS One, 2011, Vol. 6, no. 8, doi: 10.1371/journal.pone.0021225.

5. De Barra E., Hodgson S.H., Ewer K.J., Bliss C.M., Hennigan K., Collins A., Berrie E., Lawrie A.M,,
Gilbert S.C., Nicosia A., McConkey S.G., Hill A.V. A Phase Ia Study to Assess the Safety and Immunogenicity of
New Malaria Vaccine Candidates ChAd63 CS Administered Alone and with MVA CS. PLoS One, 2014, Vol. 9,
no. 12, doi: 10.1371/journal.pone.0115161.

6. De Santis O., Audran R., Pothin E., Warpelin-Decrausaz L., Vallotton L., Wuerzner G., Cochet C,
Estoppey D., Steiner-Monard V., Lonchampt S., Thierry A.C., Mayor C., Bailer R.T., Mbaya O.T., Zhou Y., Ploquin A.,
Sullivan N.J., Graham B.S., Roman E, De Ryck L., Ballou W.R., Kieny M.P, Moorthy V., Spertini E, Genton B. Safety
and immunogenicity of a chimpanzee adenovirus-vectored Ebola vaccine in healthy adults: a randomised, double-
blind, placebo-controlled, dose-finding, phase 1/2a study. Lancet Infect. Dis., 2016, Vol. 16, no. 3, pp. 311-320.

7. Ewer K.J.,, O'Hara G.A., Duncan CJ., Collins K.A., Sheehy S.H., Reyes-Sandoval A., Goodman A.L,
Edwards N.J., Elias S.C., Halstead ED., Longley R.J., Rowland R., Poulton 1.D., Draper S.]J., Blagborough A.M.,
Berrie E., Moyle S., Williams N., Siani L., Folgori A., Colloca S., Sinden R.E., Lawrie A.M., Cortese R., Gilbert S.C.,
Nicosia A., Hill A.V. Protective CD8* T-cell immunity to human malaria induced by chimpanzee adenovirus-MVA
immunisation. Nat. Commun., 2013, Vol. 4, p. 2836.

8. Ewer K., Rampling T., Venkatraman N., Bowyer G., Wright D., Lambe T., Imoukhuede E.B., Payne R,
Fehling S.K., Strecker T., Biedenkopf N., Krihling V., Tully C.M., Edwards N.]J., Bentley E.M., Samuel D., Labbé G.,
Jin J., Gibani M., Minhinnick A., Wilkie M., Poulton I., Lella N., Roberts R., Hartnell E, Bliss C., Sierra-Davidson K.,
Powlson J., Berrie E., Tedder R.,, Roman E, De Ryck I, Nicosia A., Sullivan N.J,, Stanley D.A., Mbaya O.T.,
Ledgerwood J.E., Schwartz R.M., Siani L., Colloca S., Folgori A., Di Marco S., Cortese R., Wright E., Becker S.,
Graham B.S., Koup R.A., Levine M.M., Volkmann A., Chaplin P,, Pollard A.]., Draper S.J., Ballou W.R., Lawrie A.,
Gilbert S.C., Hill A.V. A Monovalent Chimpanzee Adenovirus Ebola Vaccine Boosted with MVA. N. Engl. J. Med.,
2016, Vol. 374, no. 17, pp. 1635-1646.

355



Yepenoea JI.B. u op. Meduyunckas Ummynonoeus
Cherenova L.V. et al. Medical Immunology (Russia)/Meditsinskaya Immunologiya

9. Green C.A., Scarselli E., Sande C.]., Thompson A.]., de Lara C.M., Taylor K.S., Haworth K., Del Sorbo M.,
Angus B., Siani L., Di Marco S., Traboni C., Folgori A., Colloca S., Capone S., Vitelli A., Cortese R., Klenerman P,
Nicosia A., Pollard A.J. Chimpanzee adenovirus- and MVA-vectored respiratory syncytial virus vaccine is safe and
immunogenic in adults. Sci. Transl. Med., 2015, Vol. 7, no. 300, pp. 300ral26.

10. Green C.A., Scarselli E., Voysey M., Capone S., Vitelli A., Nicosia A., Cortese R., Thompson A.].,, Sande C.S.,
de Lara C., Klenerman P., Pollard A.]. Safety and immunogenicity of novel respiratory syncytial virus (RSV) vaccines
based on the RSV viral proteins F, N and M2-1 encoded by simian adenovirus (PanAd3-RSV) and MVA (MVA-
RSV); protocol for an open-label, dose-escalation, single-centre, phase 1 clinical trial in healthy adults. BMJ Open.,
2015, Vol. 5, no. 10, doi: bmjopen.bmj.com/content/5/10/e008748.

11. Gurwith M., Lock M., Taylor E.M., Ishioka G., Alexander J., Mayall T., Ervin J.E., Greenberg R.N., Strout C.,
Treanor J.J., Webby R., Wright PE Safety and immunogenicity of an oral, replicating adenovirus serotype 4 vector
vaccine for H5N1 influenza: a randomised, double-blind, placebo-controlled, phase 1 study. Lancet Infect. Dis.,
2013, Vol. 13, no. 3, pp. 238-250.

12. Hoft D.F, Blazevic A., Stanley J., Landry B., Sizemore D., Kpamegan E., Gearhart J., Scott A., Kik S.,
Pau M.G., Goudsmit J., McClain J.B., Sadoft ]. A recombinant adenovirus expressing immunodominant TB antigens
can significantly enhance BCG-induced human immunity. Vaccine, 2012, Vol. 30, no. 12, pp. 2098-2108.

13. Ledgerwood J.E., DeZure A.D., Stanley D.A., Novik L., Enama M.E., Berkowitz N.M., Hu Z,, Joshi G,
Ploquin A., Sitar S., Gordon L.J., Plummer S.A., Holman L.A., Hendel C.S., Yamshchikov G., Roman E, Nicosia A.,
Colloca S., Cortese R., Bailer R.T., Schwartz R.M., Roederer M., Mascola J.R., Koup R.A,, Sullivan N.J., Graham B.S.
Chimpanzee adenovirus vector Ebola vaccine — preliminary report. N. Engl. J. Med., 2014.

14. Ledgerwood J.E., Sullivan N.J., Graham B.S. Chimpanzee adenovirus vector Ebola vaccine--preliminary
report. N. Engl. J. Med., 2015, Vol. 373, no. 8, p. 776.

15. Liebowitz D., Lindbloom J.D., Brandl J.R., Garg S.J., Tucker S.N. High titre neutralising antibodies to
influenza after oral tablet immunisation: a phase 1, randomised, placebo-controlled trial. Lancet Infect. Dis., 2015,
Vol. 15, no. 9, pp. 1041-1048.

16. Milligan I.D., Gibani M.M., Sewell R., Clutterbuck E.A., Campbell D., Plested E., Nuthall E., Voysey M.,
Silva-Reyes L., McElrath M.].,, De Rosa S.C., Frahm N., Cohen K.W., Shukarev G., Orzabal N., van Duijnhoven
W., Truyers C., Bachmayer N., Splinter D., Samy N., Pau M.G., Schuitemaker H., Luhn K., Callendret B., Van Hoof
J., Douoguih M., Ewer K., Angus B., Pollard A.]., Snape M.D. Safety and Immunogenicity of novel adenovirus
type 26- and modified vaccinia Ankara-vectored Ebola vaccines: a randomized clinical trial. JAMA, 2016, Vol. 315,
no. 15, pp. 1610-1623.

17. Ockenhouse C.E, Regules J., Tosh D., Cowden J., Kathcart A., Cummings J., Paolino K., Moon J., Komisar J.,
Kamau E., Oliver T., Chhoeu A., Murphy J., Lyke K., Laurens M., Birkett A., Lee C., Weltzin R., Wille-Reece U.,
Sedegah M., Hendriks J., Versteege 1., Pau M.G., Sadoff J., Vanloubbeeck Y., Lievens M., Heerwegh D., Moris P,
Guerra Mendoza Y., Jongert E., Cohen J., Voss G., Ballou W.R., Vekemans J. Ad35.CS.01-RTS,S/AS01 heterologous
prime boost vaccine efficacy against sporozoite challenge in healthy Malaria-Naive adults. PLoS One, 2015, Vol. 10,
no. 7, doi: 10.1371/journal.pone.0131571.

18. O’Hara G.A., Duncan C.]., Ewer K J., Collins K.A., Elias S.C., Halstead ED., Goodman A.L., Edwards N.J,,
Reyes-Sandoval A., Bird P., Rowland R., Sheehy S.H., Poulton I.D., Hutchings C., Todryk S., Andrews L., Folgori A.,
Berrie E., Moyle S., Nicosia A., Colloca S., Cortese R., Siani L., Lawrie A.M., Gilbert S.C., Hill A.V. Clinical
assessment of a recombinant simian adenovirus ChAd63: a potent new vaccine vector. J. Infect. Dis., 2012, Vol. 205,
no. 5, pp. 772-781.

19. Ouédraogo A., Tiono A.B., Kargougou D., Yaro ].B., Ouédraogo E., Kaboré Y., Kangoye D., Bougouma E.C,,
Gansane A., Henri N, Diarra A., Sanon S., Soulama I., Konate A.T., Watson N.L., Brown V., Hendriks J., Pau M.G.,
Versteege 1., Wiesken E., Sadoff J., Nebie I., Sirima S.B. A phase 1b randomized, controlled, double-blinded
dosage-escalation trial to evaluate the safety, reactogenicity and immunogenicity of an adenovirus type 35 based
circumsporozoite malaria vaccine in Burkinabe healthy adults 18 to 45 years of age. PLoS One, 2013, Vol. 8, no. 11,
doi: 10.1371/journal.pone.0078679.

20. Peters W., Brandl ].R., Lindbloom ].D., Martinez C.J., Scallan C.D., Trager G.R., Tingley D.W., Kabongo M.L.,
Tucker S.N. Oral administration of an adenovirus vector encoding both an avian influenza A hemagglutinin and
a TLR3 ligand induces antigen specific granzyme B and IFN-gamma T cell responses in humans. Vaccine, 2013,
Vol. 31, no. 13, pp. 1752-1758.

21. Schwartz L., Brown G.V,, Genton B., Moorthy V.S. A review of malaria vaccine clinical projects based on the
WHO rainbow table. Malar. J., 2012, Vol. 11, p. 11.

22. Sedegah M., Tamminga C., McGrath S., House B., Ganeshan H., Lejano J., Abot E., Banania G.J., Sayo R,,
Farooq E, Belmonte M., Manohar N., Richie N.O., Wood C., Long C.A., Regis D., Williams E.T., Shi M., Chuang I.,

356



2017, T. 19, Ne 4 Bakuuner na ocnoee A0-eexmopos
2017, Vol. 19, No 4 Adenovirus-based vaccines

Spring M., Epstein J.E., Mendoza-Silveiras J., Limbach K., Patterson N.B., Bruder ].T., Doolan D.L., King C.R.,
Soisson L., Diggs C., Carucci D., Dutta S., Hollingdale M.R., Ockenhouse C.F, Richie T.L. Adenovirus 5-vectored P.
falciparum vaccine expressing CSP and AMAI. Part A: safety and immunogenicity in seronegative adults. PLoS
One, 2011, Vol. 6, no. 10, doi: 10.1371/journal.pone.0024586.

23. Sedegah M., Hollingdale M.R., Farooq E, Ganeshan H., Belmonte M., Kim Y., Peters B., Sette A., Huang J.,
McGrath S., Abot E., Limbach K., Shi M., Soisson L., Diggs C., Chuang I., Tamminga C., Epstein J.E., Villasante E.,
Richie T.L. Sterile immunity to malaria after DNA prime/adenovirus boost immunization is associated with effector
memory CD8"T cells targeting AM A1 class I epitopes. PLoS One, 2014, Vol. 9, no. 9, doi: 10.1371/journal.pone.0106241.

24. Sedegah M., Hollingdale M.R., Farooq F, Ganeshan H., Belmonte M., Huang J., Abot E., Limbach K,
Chuang I., Tamminga C., Epstein J.E., Villasante E. Controlled Human Malaria Infection (CHMI) differentially
affects cell-mediated and antibody responses to CSP and AMA1 induced by adenovirus vaccines with and without
DNA-priming. Hum. Vaccin. Immunother., 2015, Vol. 11, no. 11, pp. 2705-2715.

25. Sheehan S., Harris S.A., Satti 1., Hokey D.A., Dheenadhayalan V., Stockdale L., Manjaly Thomas Z.R.,
Minhinnick A., Wilkie M., Vermaak S., Meyer J., O’Shea M.K., Pau M.G., Versteege 1., Douoguih M., Hendriks J.,
Sadoft J., Landry B., Moss P., McShane H. A Phase I, open-label trial, evaluating the safety and immunogenicity of
candidate tuberculosis vaccines AERAS-402 and MVAS85A, administered by prime-boost regime in BCG-vaccinated
healthy adults. PLoS One, 2015, Vol. 10, no. 11, doi: 10.1371/journal.pone.0141687.

26. Sheehy S.H., Duncan C.J., Elias S.C., Biswas S., Collins K.A., O’'Hara G.A., Halstead ED., Ewer K.J,
Mahungu T., Spencer A.]., Miura K., Poulton I.D., Dicks M.D., Edwards N.]J., Berrie E., Moyle S., Colloca S.,
Cortese R., Gantlett K., Long C.A., Lawrie A.M., Gilbert S.C., Doherty T., Nicosia A., Hill A.V,, Draper S.]. Phase Ia
clinical evaluation of the safety and immunogenicity of the Plasmodium falciparum blood-stage antigen AMALI in
ChAd63 and MVA vaccine vectors. PLoS One, 2012, Vol. 7, no. 2, doi: 10.1371/journal.pone.0031208.

27. Smaill F, Jeyanathan M., Smieja M., Medina M.E, Thanthrige-Don N., Zganiacz A., Yin C., Heriazon A.,
Damjanovic D., Puri L., Hamid J., Xie E, Foley R., Bramson J., Gauldie J., Xing Z. A human type 5 adenovirus-based
tuberculosis vaccine induces robust T cell responses in humans despite preexisting anti-adenovirus immunity. Sci.
Trans. Med., 2013, Vol. 5, no. 205, pp. 205ral34.

28. Sridhar S. Clinical development of Ebola vaccines. Ther. Adv. Vaccines, 2015, Vol. 3, no. 5-6, pp. 125-138.

29. Swadling L., Capone S., Antrobus R.D., Brown A., Richardson R., Newell E.W,, Halliday J., Kelly C,,
Bowen D, Fergusson J., Kurioka A., Ammendola V., Del Sorbo M., Grazioli E, Esposito M.L., Siani L., Traboni C.,
Hill A., Colloca S., Davis M., Nicosia A., Cortese R., Folgori A., Klenerman P, Barnes E. A human vaccine strategy
based on chimpanzee adenoviral and MVA vectors that primes, boosts, and sustains functional HCV-specific T cell
memory. Sci. Transl. Med., 2014, Vol. 6, no. 261, pp. 261ral53.

30. Tamminga C., Sedegah M., Regis D., Chuang I., Epstein J.E., Spring M., Mendoza-Silveiras J., McGrath S.,
Maiolatesi S., Reyes S., Steinbeiss V., Fedders C., Smith K., House B., Ganeshan H., Lejano J., Abot E., Banania G.J.,
Sayo R., Farooq E,, Belmonte M., Murphy J., Komisar J., Williams J., Shi M., Brambilla D., Manohar N, Richie N.O.,
Wood C., Limbach K., Patterson N.B., Bruder J.T., Doolan D.L., King C.R., Diggs C., Soisson L., Carucci D,
Levine G., Dutta S., Hollingdale M.R., Ockenhouse C.E,, Richie T.L. Adenovirus-5-vectored P. falciparum vaccine
expressing CSP and AMAL. Part B: safety, immunogenicity and protective efficacy of the CSP component. PLoS
One, 2011, Vol. 6, no. 10, doi: 10.1371/journal.pone.0025868.

31. Tamminga C., Sedegah M., Maiolatesi S., Fedders C., Reyes S., Reyes A., Vasquez C., Alcorta Y., Chuang I,
Spring M., Kavanaugh M., Ganeshan H., Huang J., Belmonte M., Abot E., Belmonte A., Banania J., Farooq E,
Murphy J., Komisar J., Richie N.O., Bennett J., Limbach K., Patterson N.B., Bruder J.T., Shi M., Miller E., Dutta S.,
Diggs C., Soisson L.A., Hollingdale M.R., Epstein J.E., Richie T.L. Human adenovirus 5-vectored Plasmodium
falciparum NMRC-M3V-Ad-PfCA vaccine encoding CSP and AMAL is safe, well-tolerated and immunogenic
but does not protect against controlled human malaria infection. Hum. Vaccin. Immunother., 2013, Vol. 9, no. 10,
pp. 2165-2177.

32. Tapia M.D,, Sow S.0O., Lyke K.E., Haidara F.C,, Diallo E, Doumbia M., Traore A., Coulibaly E, Kodio M.,
Onwuchekwa U., Sztein M.B., Wahid R., Campbell ].D., Kieny M.P, Moorthy V., Imoukhuede E.B., Rampling T.,
Roman E, De Ryck L., Bellamy A.R., Dally L., Mbaya O.T., Ploquin A., Zhou Y, Stanley D.A., Bailer R., Koup R.A.,
Roederer M., Ledgerwood J., Hill A.V,, Ballou W.R., Sullivan N., Graham B., Levine M.M. Use of ChAd3-EBO-Z
Ebola virus vaccine in Malian and US adults, and boosting of Malian adults with MVA-BN-Filo: a phase 1, single-
blind, randomised trial, a phase 1b, open-label and double-blind, dose-escalation trial, and a nested, randomised,
double-blind, placebo-controlled trial. Lancet Infect. Dis., 2016, Vol. 16, no. 1, pp. 31-42.

33. Walsh D.S., Owira V., Polhemus M., Otieno L., Andagalu B., Ogutu B., Waitumbi J., Hawkridge A.,
Shepherd B., Pau M.G., Sadoft J., Douoguih M., McClain ].B. Adenovirus type 35-vectored tuberculosis vaccine has

357



Yepenoea JI.B. u op. Meduyunckas Ummynonoeus
Cherenova L.V. et al. Medical Immunology (Russia)/Meditsinskaya Immunologiya

an acceptable safety and tolerability profile in healthy, BCG-vaccinated, QuantiFERON"-TB Gold (+) Kenyan adults
without evidence of tuberculosis. Vaccine, 2016, Vol. 34, no. 21, pp. 2430-2436.

34. Zhang J. Advances and future challenges in recombinant adenoviral vectored h5n1 influenza vaccines.
Viruses, 2012, Vol. 4, no. 11, pp. 2711-2735.

35. Zhu EC,, Hou L.H,, Li ].X,, Wu S.P, Liu P, Zhang G.R., Hu Y.M,, Meng EY,, Xu .., Tang R., Zhang J.L,,
Wang W.J., Duan L., Chu K., Liang Q., Hu J.L., Luo L., Zhu T., Wang J.Z., Chen W. Safety and immunogenicity of a
novel recombinant adenovirus type-5 vector-based Ebola vaccine in healthy adults in China: preliminary report of a
randomised, double-blind, placebo-controlled, phase 1 trial. Lancet, 2015, Vol. 385, no. 9984, pp. 2272-2279.

ABTOpBI: Authors:

Yepenosa JI.B. — k.0.H., HayuHbiil compyonuk aabopamopuu Cherenova L.V., PhD (Biology), Research Associate,
monexyasiproi ouomexnonoeuu OIBY «Dedepanvhbiii Laboratory of Molecular Biotechnology, N. Gamaleya
HAYYHO-UCCAe008aAMENbCKULL UEHMP SNUOeMUOA0CUU Research Institute of Epidemiology and Microbiology, Moscow,
U MUKPOOUOA02UY UM. NOHEeMHO020 aKademuKka Russian Federation

H.D. Iamanew» Munucmepcmea 3opasooxpanenus PD,
Mockea, Poccus

Kawmueo T.B. — k.0.H., HayuHbii compyonuk nabopamopuu  Kashtigo T.V., PhD (Biology), Research Associate, Laboratory
Kaemounoii muxpobuonoeuu PI'BY «Pedepanvhuiii of Cellular Microbiology, N. Gamaleya Research Institute of
HAYYHO-UCCAe008AMENbCKULL UeHMP SNUOeMUOA0CUU Epidemiology and Microbiology, Moscow, Russian Federation
U MUKDPOOUOAOUU UM. NOYEMHO020 AKadeMUKa

H.®D. Iamaneu» Munucmepcmea 30pasooxpanenus PO,

Mockea, Poccus

Casaoan X.C. — 0.m.H., npogheccop, kagedpa Saiadian Kh.S., PhD, MD (Medicine), Professor, Department
dapmayeemuueckoii mexnonoeuu u papmaxonocuu of Pharmaceutical Technology and Pharmacology, First
T'BOY BI1Y «Ilepsviii Mockosckuii ocydapcmeeHHbilil Moscow 1. Sechenov State Medical University, Moscow,
meduyunckuil ynueepcumem umenu M. M. Ceuenosa» Russian Federation

Munucmepcmea 30pasooxpanenus PO, Mockea, Poccus

IlImapoe M. M. — 0.6.H., 3asedyrouuii 1abopamopueil Shmarov M.M., PhD, MD (Biology), Head, Laboratory
Mmonexyasaproll 6uomexuonoeuu PIbY «Dedepanvruiil of Molecular Biotechnology, N. Gamaleya Research Institute
HAYYHO-UCCAe008AMENbCKULL UeHMP SNUOeMU0A0CUU of Epidemiology and Microbiology, Moscow, Russian

U MUKPOOUOA02UY UM. NOHEeMHO020 aKademMuKka Federation

H.D. Iamaneu» Munucmepcmea 3opasooxpanenusi PO,
Mockea, Poccus

Ilocmynuaa 14.09.2016 Received 14.09.2016
Omnpasaena na dopabomky 19.06.2017 Revision received 19.06.2017
[llpunama k newamu 19.07.17 Accepted 19.07.2017

358



