BakuuHbI NpoTUB KOBUAA, NpoaHanu3upoBaHHble TaureteaHckon naboparopuen — MonHbIn oTyeT
— 'pacheH, HaHOTexHONOrMM u TpaHCryMmaHMCTU3M.

ABTOp Ony6nukoBaHo
Cosmic Agency, lNowa 02 HosIGpA 2021r.
19 okTa6psa 2021 r., KOcMMYecknin kopabnb Toneka Ha OKono3emMHon opouTe.

JTaGopaTopHbIN OTYET O BellecTBax, 0OHapyXeHHbIX BO hflakoHax ¢ MapKMPOBKOW BaKLMH NPOTUB
Sars-Cov-2 oT komnaHumn Pfizer, Moderna n AstraZeneca.

[okTop AHeka ¢ Temmepa.
Ooktop xupypr CeHeTpe ¢ 3ppbl.
Hoktop Oop Kaan'anb ¢ Temmepa.

MeguumHckas nabopaTopus C.C. Toneka TMT-001, oKkTA6pb 2021 r.

NabopaToHoe ob6opyaoBaHMe U OCHOBHbIe MeTOAbl HabnaeHUs N uccrnegoBaHUA.

- brudokanbHbIN ONTUYECKMIA MUKPOCKOM, MakcumManbHoe yeenudenune x1500.

- OnNTudecKknin MMKPOCKON, MakcumarnbHoe yBenuieHne x1500, KoMNbIOTEPU3NPOBAHHLIN.

- ONEeKTPOHHbIA MUKPOCKONM, MakcumanbHoe yeenmnyeHue x200 000, KOMNbTEPU3UPOBAHHbIN.

- CnekTpoMeTp [AOns aHanusa 4acToT, W3fyYaemblX Ha MONEKynsipHOM W CcybGaTOMHOM YpOBHe
(MonekynspHbIi, cy6aTOMHbIA YaCTOTHBIN CNEKTPOMETP).

- [paBUTALUNOHHBIA 3NEKTPOHHLIA MMKPOCKON Tuna WHTEPdEepoMeTp C BO3MOXHOCTbIO CKaHMPOBaHUS
cneundunyeckon Maccbl-rpaBuTaunmn, C BO3MOXHOCTbIO OOHapyXeHUst CybaTOMHbIX KOMMOHEHTOB,
CBSI3@HHbIN C MEAMLWHCKUM KBAHTOBBLIM rofiorpaduyeckMm KOMMbHOTEPOM C MOHMTOPOM ANt BbiBOAA
OaHHbIX B BWOE roniorpamMmbl BbICOKOro paspelueHnsi. Co CnocOOHOCTbIO CYMTbIBaTb MaTtepuanbl Ha
SIAEPHOM YpPOBHE WM KnaccuduuupoBatb OuonornyeckMe BellecTBa, 00pasubl M TKaHW, a Takke
CKaHMpoBaTb UNKU cunTbIBaTh KrnetouHyto JHK 13 atux obpasuos.

- KBaHTOBLI ronorpauyeckMii KOMMNbOTEP C MEOUUMHCKOM nporpaMmMon gns  AgetarnbHoro
MOZENUPOBaHNA BCEro 4enoBeyvyeckoro Tena co BcemMu ero buonormyeckmmun npoueccamu, Ans
NMPOrHO3MPOBaHNA MPOrpPecCMBHOIO PasBUTUA MpoLeccoB. To xe camoe W Ons ApPYrnx M3YYeHHbIX
HeyenoBeYyecknx B1AOB.

- 150 KynbTyp 4YenoBeYecKMX TKaHeW, CO3[aHHbIX B MeAULUMHCKOM MOoAyrie Ons U3ydeHusa peakuui B
pexnme pearnbHOro BpEMEHM.

- 30 KynbTyp HeYernoBeYeckMx TkaHel, Co3aaHHbIX B MEAMLMHCKOM MoayIne, Ans U3yYeHus peakuuii y pac
TaKUX KaK NpuaHLbl, aHApOMeAMaHLbl, apKTypuaHLIbl, AUECTINEHTUMNIIEKC U ypMa.

- 50 donakoHoB BakuuHbI Pfizer COVID 19, 5 go3 no 0,3 mn.
- 50 donakoHoB BakuuHbl Moderna COVID 19, 10 go3 no 0,5 mn.

- 50 chnakoHoB BakuuHbI AstraZeneca COVID 19, 10 gos no 0,5 mn.
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MpadoeH.

Bo Bcex aTnx obpasuax obHapyxeHa Gonbllas Macca 4YacTuvl BellecTBa, COOTBETCTBYHOLW AN rpadeHy, ¢
aTOMHOW W MONEKYNSIPHON CTPYKTYPON YACTUYHO HEYNOpPSAOYEHHOM M YaCTUYHO YMNOPSI4OYEHHOM B
dopmy KpUCTanNNoB CUHTETUHECKOIO NCKYCCTBEHHOIO NMPOUCXOXAEHUS.

Cnoco6 unu meTod NPoM3BOACTBA 3TUX YacTUL, NPEBbLILLAET TEXHONOrMYECKUA YPOBEHb COBPEMEHHOM
4YenoBEYECKON UMBUNM3ALUMKM, MOCKONbKY AN WX MNPOM3BOACTBA HEOOGXOOUMbI  PENIMKaTOpHbIE
YCTPOMCTBA, OCHOBAHHblE Ha TEXHOMNOrMW CO34aHMsi MaTepUM U3 IHEPTUN C KOHTPOSIEM YacToT U
rapmoHuk. COOTBETCTBYET pennukaTtopam MaTepuu, WCMONb3yEMbIM Ha TEXHOMOIMMYECKOM YpPOBHE
BbICOKOPAa3BUTbLIX HEYENOBEYECKNX pac, YneHoB Peaepaummn o6beaANHEHHbIX NiaHerT.

OTa TexHonorus BKAYaeT ynopagodMBaHMe OTAeNbHbIX aToMOB ANns (OpMUPOBaHUS YacTuy C
KpUCTanmn4eCcKon CTPYKTypon. Takas CTpykTypa obpas3oBaBLUENCS MOSIEKYSIbI MUMEET MarHUTHYH0 4acToTy
U 3NeKTpU4ecKne CBONCTBA, KOTOPblE COOTBETCTBYET TOMY, YTO Ha 3emre HasbiBaloT rpadpeHoM. JTO
nogpasymeBaeT TEXHONOIMYECKY0 CMOCOBHOCTL Co3d4aBaTh YMHYK YacTuLy, COCTOSLLYIO MEHee Yem U3
60 atomoB, pasMep TakoW 4YacTuLbl BapbUpyeTcHd, HO OH gocturaeTt npumepHo 10 HM, 4yTto B 10 pas
MeHbLUe, YeM B CpeJHEM BMPYC-3K30COoMa.

MpadeH kak maTepuan 4pesBbldalHO NPO4YeH, rMboK, obnagaeT NPoO3pavyHOCTbIO, €CNN OH NPaBUITbHO
CTpynnMpoBaH B KpUCTanNMyeckyto oopMy, TEMNSIONPOBOAEH, SMEKTPONPOBOAEH U CUINIbHO MarHUTEH WK
HamarHuumBaeTcs. [pynnupys CBOM MOMeKynbl B O4HOWM MIIOCKOCTW, CTPYKTYpa MUnn NUCT rpadeHa MoryT
ObiTb TOMWMHOW BCEro B OOWH atoMm. BeposiTHO, 3TO camblii NPOYHbLIA MaTepuarn, W3BECTHbIN
4yernoBeyecTBy.

MpocTon aTom yrnepona, ocHoBa rpadeHa, COCTOUT U3 6 NPOTOHOB, 6 (MNKU 7) HENTPOHOB 1 6 3NEKTPOHOB
(666).

** 1306pakeHns He NoaaepXKmMBaroTca **

ATOMapHO 3anporpaMMMpOBaHHbIN rpadeH crnocobeH npuHMMaTb NBYH CTPYKTYPHYHO dopmy npwm
o0beanHeHn MHOruX rpadpeHOBLIX MOMEKyrn. I3TO AOCTUraeTcs NyTem akTuBauum unu geaxkrmsaumm
TOYEK COEAMHEHUS WM TOYEeK CBA3bIBAHWMS Ha KaXKAOW MOSEKyrne C MOMOLLLH 3MEKTPOMarHUTHOro
OTKNMKA Ha OnpedeneHHy YacToTy [Ans  Kaxdow rpynnbl TOYEK CBA3bIBAHUSA  WUCKYCCTBEHHO
NoAroTOBNEHHbIX MOMEKYI.

OneKTpoMarHUTHblEe YacToThl, yrnpaBnsowme rpadeHoM, MOryT GbiTb 3anporpaMMMpoBaHbl U NepeaaHsi
BO3AYLUHbIM MYTEM C MOMOLLbBID MUKPOBOSMH B BUAE TOW CaMOW CTPYKTYpbl, KOTOPYH MpPUMET rpadeH,
rpynnupysi CBOM MoSieKyrsibl B COOTBETCTBYHOLLMX MECTax, Noka He chopMmpyeTes Kenaemasi CTpyKTypa.

MpacheH BO chrnakoHax ¢ BakumHamu obrnagaeT o4YeHb HU3KMM MarHeTM3MOM OO TeX Mop, noka ero He
BBEAYT B XXMBYIO TKaHb, rge OH aKTMBMPYETCS M HauyMHaeT CBOW 3apaHee 3anporpaMmMypoOBaHHbIN
npouecc. B MomeHT nonagaHus B Teno rpadeH CTaHOBUTCA OYeHb MarHUTHbIM. To e norne
SMEeKTPOXMMUYECKMX U OMomnorMyecknx  4acToT B OpraHMsaMe  Bbi3blBaeT  akTMBaLMIO
3anporpamMMMpoBaHHOro rpadeHa, Bko4Yas ero. 9To JoCTUraeTcsl NyTem neperpynnupoBKM MOrekysn B
rpadpeHe B CTPYKTypy, Heobxoaumyk Ans co3daHusi MarHUTHOM MOMSIPHOCTM, OH BKMKOYaeTcss npu
KOHTaKTe B HEMoCpeACTBEHHOM BNM30CTHM K XXKMBOMY OpraHU3Mmy.



MpadeH NpoxoauT Yepe3 KPOBOTOK MO BCeMy Teny, B Npouecce NpUKPennsisicb K TKaHaM, npyv 3TOM B
HanbonbLUel KOHLEHTPaLUMN OH NPUKPENnnseTcs K TKaHsM TaMm, rae Obina camasi Bbicokasi KOHLeHTpaLms
Ha MUNNUIUTP KPOBM, T.e. BONN3M MecTa BBeAEHUS NPUBKBKM, YTO OObSACHAET HaMacHUYEHHbIEe PYKU, O
KOTOpbIX cCOOBLLaloT MO BCEMY MUPY.

lMonagasa B XMBYIO TKaHb, rpadpeH npununaeT K KMeTOYHbIM CTeHKaM U BHEAPSAETCA B KaKOyt KMeTky,
UNbTPYACh Yepes KreTovHylo mMembpaHy 6narogaps cBoemy O4YeHb ManeHbkomy pasmepy. [NMonagas
BHYTPb KaXKOOW KNeTku, rpadeH nepemeltaeTcs Mexay opraHennamMmm u npoHUKaeT B KNeTodHoe a4po,
roe npukpennsaetca K JHK kneTku.

MpadbeH obpasyeT CTPYKTypbl, NOXOXME Ha HAHOTPYOKM, BOKpyr knetovHon HK n B NnpsiMOM KoHTakTe C
HEeRn, N3oNMpyst U Kak Obl NOMeLLas eé B KINeTKy.

** N3o0OpaxeHnsa He nogaepxumBatoTcs **

3ateM Kaxgbll CerMeHT HaHOTpyOku OyaeT pearpoBaTb Ha 3NEKTPOMArHUTHO-GMOINEKTpUYeckue
CBOWCTBA KaXXgoro KommnoHeHTa knetodHon [HK, ageHunHa, TMMuHa, ryaHunHa, unto3nHa mnm A-T-G-C, n
MX peakumo Mexay nopamu unuv oTBepcTuaAMM nepenrneteHunsa rpadeHa, cosgasasa TouHyo konuto OHK,
HO C MOMOLLIbIO MarHUTHbIX CBOWCTB B CTPYKType HaHOTpyOku, koTopon obepHyTa knetodHasa OHK, n c
NOMOLLIbI0O 3TOW npouenypbl rpadeH gekogmposan OHK B kaxgon kretke n Tenepb ata MH@opmMauus
MOXeT ObITb CYMTaHa UNn nepefaHa TEXHONOrMYEeCKn, NOLOOHO KECTKOMY OUCKY, MO TOMY Xe NMPUHLMNY.

Mocne Toro, kak knetoyHas [OHK 6ymet pacwwudpoBaHa, rpadeH 6yoeT pearmpoBaTb 3apaHee
3anporpaMMmMpOBaHHbBIM CMOCOOOM UMM AUCTAHUMOHHOM akTuMBauMen C MCMNOoNb30BaHMEM MWUKPOBOJSIH
cooTBeTCTBYOWMX YacToT 5G ot 3,4 Ty go 29,8 My, HO He TonbKo.

Yxxe nmes onpegeneHHble pacmngpoBaHHbIe UK 3anncaHHble reHbl, AaHHbIN cerMeHT rpadpeHa Oyaet
npuTArMBaTtb MPOTUBOMONOXHbLIA  rpaddeHOoBbLIM  aHarnor, WMEKWWA COOTBETCTBYIOLLYIO  4acToTy
NocneaoBaTENbHOCTU M COAEPXALLMIACA B KPOBU TEX Xe WHOKYNMpoBaHHbIX'. OTOT rpadeH coaepxut
nocneposatensHoct MPHK, koTopas saBndetca  3anporpammumpoBaHHon  PHK,  kogupytowen
onpeneneHHbli 6enok, ¢ Lenbio N3MEHEHMST KOHKPETHOM nocnegoBaTenbHocTy OHK.

MPHK wn3Bnekaetcs C¢ nOMOLWbO TOW Xe HaHO-rpadeHOBOW npoueaypbl, YTO M Bblille, u3 6a3oBbiX
KNeTOYHbIX oparMEHTOB OPraHNM3mMoB, NPUCYTCTBYIOLWMX B BakuuHe. K HUM OTHOCATCS CTBOMOBbIE KNETKM
n3 yernoseyecknx aMOPUMOHOB, a Takke U3 3MOPUOHOB 06e3bsiH, ObIKOB M OPYrMX MO3BOHOYHBLIX W
6eCcrno3BOHOYHbIX, KOTOPblE Mbl eLle He MOMHOCTbI0 MAEHTUMULMPOBANN Ha OaHHbIA MOMEHT, BKO4Yas
knetkn n OHK Hydra vulgaris, koTopble HaHO-rpadeHy yaanoch BbiAeNUTb U C MOMOLLbIO KOTOPbLIX HaHO-
rpadeH, 3apaHee 3anporpammMupoBaHHbIM crnocobom Nnbo ynpaensemblin ANCTaHUMOHHO curHanamm 5G
W T.M., BO3bMET MX reHeTUYecKne nocrneaoBaTenbHOCTM 3a OCHOBY UK pecypc Ang (oopMMpoBaHUS HUTEN
MPHK, ¢ nomMoLibto KOTOPbIX OHWM OyAyT 3ameHATb ucxogHole HUTKM [OHK kneTtok yenoBeka MpuvBUTOrO
cybbekTa.

YacTtuua HaHo-rpadbeHa NpuUTArMBaeTCs K KreTKke M rpynnam KreTok, KoTopble obpasytoT onpenereHHble
TKQHW C MOMOLLbI COOTBETCTBYIOLLMX 3NIEKTPOMArHUTHBIX MWKPOYacTOT, COAEPXalUMXCHA B KayecTse
CBONCTB CaMWX HaHO-rpad)eHOBLIX CTPYKTYp. OTW UCKYCCTBEHHble BMPYCOMNOAOOHbIE yYacTuubl
cogepxauwme MPHK 6ygoyT ocywectBnaTb reHeTuyeckne usaMeHeHus B knetodHon [OHK c
ncnonb3oBaHMeM npoueaypbl 06paTHOWM TPAHCKPUMLMK, HO NOA YrpaBreHNeM UCKYCCTBEHHbIX YacTuL.

Kpome Toro, BakLMHbI yXXe € 3aBofa cofepXaTt HaHo-rpadeH, MHKancynupoBasLUMiA NocnefoBaTeIbHOCTH
MPHK, cneundunyeckme mMPHK Ons 3ameHbl KOHKPETHbIX FEHOB B KneTKax onpeferneHHbIX TKaHen B
OpraHM3mMe MHOKYNMPOBAHHbIX NIOOEN.



HaHo-rpadeH kak 3anporpaMMUpPOBaHHbBIA «YMHbIA» MOPOLLOK CNOCOBEH N3MEHSTL FTEHOM YenoBeka Nnbo
YaCTUYHO, KOHKPETHbIE FEHbl, HANPUMEep, KOHTPONMPYIOLLME PENPOAYKTUBHYIO CUCTEMY MUIN €€ YacTu, unu
reHbl, KOHTPONMPYIOLLNE HEMPOHHbIE NPOLECCHl B MO3re MHOKYNMPOBAHHOMO, NGO MOMHOCTLIO U3MEHSITb
BECb reHoM YenoBeka. M aTM npoLeccomMm MOXHO ynpaensTe AUCTaHUMOHHO. MMpeBpallas Yenoseveckoe
Teno B GMONOrMYeckyo MapuoHeTKy BO BIACTM PELLUEHUI TeX, KTO KOHTPONMPYET 3Ty TEXHOMOTMIO.

C noMoLLb 3TON TEXHOMOMMN MOXHO CAEeNnaTb CTEPUNbHBIM BCE HaceneHne, HebonbLUyo rpynmny BHYTPU
HaceneHuss WM KOHKPeTHoro uHavBuayyma. [locrnegHee, no-BMOUMOMY, SIBMSIETCS  3apaHee
3anporpamMMmMpoBaHHbIM NPOLECCOM B YMHOM HaHO-rpadpeHe M He3aBUCUMbIM OT BHELUHUX WUHCTPYKLMWA.
OH Takke MOXeT aKTUBMPOBATb OMNpedefieHHble reHbl UNU AeakTUBMPOBaTb WX, Bbi3biBas 3EKTHI,
Xenaemble TeMW, KTO KOHTPONMPYEeT 3Ty TEXHOMOIrMI, Harnpumep, MOosIBieHNe BCEBO3MOXHbIX
3aboneBaHnin U MEAUUMHCKUX COCTOSIHUIA, CBSA3AHHbIX C FeHETUYeCKMMU npobremMamm, Unu Takme Kak pak.
Takke MOXHO BbI3blBaTb M KOHTPONMPOBaTb 3ab0neBaHnsl, Ha3blBAaEMbIMW BUPYCHBIMW, Y TPYNMbl foaei
WK Y KOHKPETHbLIX UHAMBUOYYMOB.

B pasnuuHbix peakuusix camoro no cebe rpacdeHa OOCTAaTOYHO AN TOro, YTOObl Y MHOKYNMPOBAHHOIO
pa3BUNNCL CUCTEMHbIe BOCNANUTENbHLIE MPOLIECChl C LIMTOKVHOBLIMK LUTOPMAMMW?, KOTOPbIE BbI3bIBAIOT
HeGnaronpusiTHble peakuuyu oOpraHu3mMa, TaKkMe Kak pasBuTUE TPOMOGOB M CrycTKOB KpoBMu, 6e3
HeobXOAMMOCTM NPUCYTCTBUS KaKOro-nmbo, Tak HasbliBaemoro, Genka LUMMOB, Kak €ro HasbiBalT BO
MHOTUX Kpyrax, ¥ OgHUM U3 NepBbIX NOpPaxeHHbIX MecT, ByayT nerkue.

Mbl paccmaTpvBaemM camy KoHUenuuio 6ernka WMnoB Kak nomnbITKy 3eMHOro o6bAcHeHus ropasgo 6onee
CNoXHOro npouecca. [lencTButensHo, Tam cogepxatcst 6enkoBble Kancyrbl, KOTOPble MOXHO OTHECTU K
KaTeropum 6enkoB LLUMNOB UM CUHTETUYECKMUX BUPYCOB, HO, KaK s onucana Bblilwe, 3Tu 6enkun cobuparotcs
MPHK, cogepxalienica B 4yactmuax rpadeHa, To eCcTb And HOpMalibHOW YEenOBEYECKON Hayku OHU ByayT
BUOETb TOSMbKO MUKpodacTuuy rpadeHa, a He cogepxawytoca B Herm MPHK, koTopas, B cBOl ovepep,
nameHsiet JHK kneTok, ¢ KOTOpPLIMM OHa BCTYNaeT B KOHTAKT.

Camn no cebe aTn Genku, MHOrME M3 KOTOPbIX MOryT ObITb KnaccuduuMpoBaHbl Kak Genku Lwunos,
ABNAOTCA CbipbeM AN1A rpadpeHa, Kak reHeTuYecKkne pecypcbl And BHECEHUSA AanbHENWMX N3SMEHEHUN B
OHK cybbekTa. XoTa 1 He y BCEX MHOKYIIMPOBAHHbLIX CyOBEKTOB NPON30MAYT OOHU U TE Xe U3MEHEHWUs, Y
HaHo-rpaceHa byaeT noTeHumansHas BO3MOXHOCTb NPUBErHYTb K 3TOMY pecypcy, Kak onums, B Ka4yecTse
CKpbITOro noteHyunana.

M ¢ nomoLLblo 3TOM TEXHONOrMM OH AaeT KOHTporepam BCEro aToro nofiHyto 6asy aaHHbix OHK Bcero
4YeIToBEeYEeCKOro HaceneHus, no KpamHem mepe, MHOKYITMPOBaHHBbIX.

Cam HaHo-rpacheH pearmpyeT Ha CTUMYNSILMIO ONpeferieHHoro curHana B AuvanasoHe 5G, Bo3Bpallas
curHan obpaTHO Ha u3nydaTenb W coAepXallvin nonHyt 6asy AaHHbIX He TONIbKO O MOSTHOM reHoMe
KaXKOoro MHOKYNIMPOBaHHOIO MHAMBUAYYMa, HO U O NMporpecce MyTaLui.

OTa HaHOTexXHOoNorna opMUpPyeT U yCTaHaBMMBAET BHYTPEHHIO peakumio Ha CryxXoBble CTUMYIMbl UMK
3BYKM, 4YTO O3HayaeT CMNOCOBHOCTL nepefjaBaTb W NPUHMMATbh 3BYK Kak MUKPOGOOH BHYTpU
WHOKYNMPOBAHHOro CcybbekTa, a Takke CnocobHOCTb nepegaBaTb BMOpauMu, KOTOpble WHOAUBMAYYM
WHTepPNpeTUpyeT Kak rorioca B €ro rofioBe, BbIBOASILLME CUHTETUYECKYIO TenenaTtunio Ha 6onee LLMPOKNin n
3(PPEKTUBHLIN YPOBEHDb C LiESTbI0 MacCOBbIX MaHUMYNALUNA.

Ecnn coenath ewe oavH war Bnepen, MOXHO NpegnosioXnTb, YTO TaK Kak HAHOTEXHONOrus rpadeHa
nerko NPoOHUKaeT Yyepes KPOBSHOW Bapbep YenoBeYeCcKoro Mo3ra, OH pasMmeLLaeTcs Mexay HeMpoHamm m
Mexgy wx aeHgputamu, 3dEKTUBHO KOHTPONMPYS aKCMOMaTUYECKYyD Oenonsipusaumio, BpeEMS U
KayeCTBO HEMpPOTPaHCMUTTEPOB, a TaKKe TOYHYK OMOINEKTPUYECKYHD YaCTOTYy KaXaow OTAerbHOM
aenonspusaunn. 3To co3gaeT BO3MOXHOCTb HE TONbKO CUMTbIBaTb AEnonspusaumm n B3aMMOAenCcTBUSA
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MeXOy HEWPOHHbIMM CeTaAMM Mo3ra M nepefaeatb UX B ceTb 5G, HO Takke QaeT BO3MOXHOCTb
UMMAAHTUPOBATbL MbICITM U MAEWN, KOHTPONMPYA AOMHAMUKY 4YacTOT OMOINEKTPUYECKUX U XMMUYECKNX
HENPOTPAHCMUTTEPOB B MO3re. OTOT BWA HEMPOHAIIbHOrO KOHTPOMS C MOMOLLLIO 3MEKTPOMarHUTHbIX
4acToOT, UCKYCCTBEHHOW Henpomoaynauun unn MHM, n takke us-3a nameHeHuss JHK HepBHbIX KNETOK,
co3gaeT addeKT anonTosa unm rudbenn KNeTok.

Mapa3unTtbl, OGHapy>XeHHble B BaKLUUHaX:
Microfilaria: B mapke Pfizer, B 15 13 50 ¢pnakoHoB ¢ go3amu, Moderna 35/50.
Toxoplasma gondii: Moderna: 28/50, Pfizer: 8/50, AstraZeneca: 32/50.

Trypanosoma brucei: Moderna: 12/50, Pfizer: 38/50, AstraZeneca: 22/50.

Opyrmmn cnoBamu, He 6bino oB6HapyXeHO BMAMMbIX Mapa3vToOB Ha pasHblX CTaguax MX UMKNa wunn B
reHeTMYeCcKnx criegax BO BCEX BaKLMHAX O4HOW MapTuM, U OHW pasnuuyaroTcs oT 6peHaa k 6pengy. Ho
npu3Hakn napasmtoB ObiNn oBHapyXeHbl BO BCex obpasuax BaKuuHbl U3 TeCTUpoBaHHbIX Hamu 150
onakoHoB 003, B 3 kopobkax no 50 WTyK Kagon MapKu.

MnniocTtpatmBHble n3obpaxeHus. ** 13obpaxeHns He noggepuearTcs **

Mbl 0GHapyxunu HabnogaemMble BapMaHTbl Napa3nToB, KOTOPbIX HET B MOMX 6asax AaHHbIX, U Mbl NoKa
HEe CMOIMM UX KaTanornsnmpoBaTb WUMN COOTHECTU C KaKOW-NMOO TeKkyllen Knaccudukaumen denoBeka.
BnonHe BO3MOXHO, YTO OHM SABASAIOTCA FEHHO-UHXEHEPHbIMU, TO €CTb CheunPUYHbIMKU ONS BaKUWH,
reHeTM4YeCckn CO3[4aHHbIMW ANA BakuMH M He BcTpedawTcd B CBOBGOAHOM coCTOosiHMM. OHu  6binu
oOHapyXeHbl BO BCEX 150 obpasuax.

Mbl Takke OOHapyXMNM BbICOKOMArHUTHbIE KPUCTamnnM4eckne npo3payHble rpad)eHoBblE CTPYKTYPbl C
yepBeobpasHon hopmon, 0BYCrOBNEHHON CBA3AMM MEXAY YacTuuamu. 3TN CTPYKTYPbl NOA MUKPOCKOMNOM
MOXHO MPVHATL 32 MapasvToB. OTO HE WCKIYaeT MpUCYTCTBUS OOHapyXMBaembiX MapasuTos,
OMMCaHHbIX BbILLE.

CTouT Takke OTMETUTb, YTO CoAep)KaHNe XUAKOCTU AN UHOKYNAUUN He SBNSEeTCS OOHOPOAHBIM axe B
npegenax OAHOW NapTUM M KOPOBKM OAOHOW Mapku, a BapbupyeTcs OT OyTbinkum K OyTbinke, 4TO
nogTeepxgaet TOT hakT, YTO OHM MOryT ObITb MCMONb30BaHbl AN BBEOEHUS onpegeneHHon [O3bl
Ka)XOOMy YenioBeKy MO XXeNnaHuio TeX, KTO KOHTponupyeT nnaHgemuto. OTo, NO KpanHen mepe, ans 150
00pasLoB, kKoTopble HBbINM B HALLEM pacnopsKeHNN.

Benok wuna.

Mon 6enkomM WKMNOB NOHMMAKT COBCTBEHHO 060MOYKY BUpYyCa, Te€ ee YacTu, KOTopble NMPUKPEnnanTCs K
peLenTopam KrneTok.

B cocTtaBe XnakocTu And MHOKYNALMM Mbl He 0BHapyxmnn 6enka wunos, cooTBeTcTByoWEero Sars-Cov-2
unu nobomy BMpYCy TMna Sars, YTO OQHO3HAYHO UCKIIOYAET UCMONb30BaHME 3TOW XXMOKOCTU B KayecTBe
BaKUMHbI, MOCKONbKY OHM He cogepxaT buonormdeckoro BeLLecTBa, CNOCOOHOro CTUMYNMPOBaTb WK
Bbl3bIBaTb BbIpabOTKy aHTUTE.



OpfHako, NMOCKOSbKY BHYTPU Kaaon OyTbifkM Obll 0OHapyXeH HacToAWMA 300MapK OpraHn4yeckoro u
HeopraHM4ecKkoro maTtepuana, npuMcyTcTBue GEnKOoB B COCTOsSIHUM Unn pasmepe MeHee 100 HM MOXHO
WHTEpPNPeTUpOBaTb Kak HEKMW TuUM BMpyCa WM 3K30COMbl BHYTPU KUOKOCTU AONS WMHOKYNAUWMK, HO
obpasoBaBLLeca B pesynbTate OGMONOrMyeckoro xaoca BHYTPU U HE COOTBETCTBYHOLLMA HW OLHOMY
Bupycy Sars. OgHako s He cuyuTa 3TO0 OOOCHOBaHMEM WU OnpaBAaHMEM TOro, YTO WMMEHHO 3TK
peareHTbl Bbi3blBAlOT aHTUTENA, NOCKOMbKY UX pasHoobpasne OYeHb BEIMKO U XaOoTU4YHO, U HU OAVH U3
HUX He COOTBETCTBYET Sars nnm Sars-Cov-2, 3To NpOCTO OEnKM WNMNOB, KOTOPbIE MOXHO ObINIO Obl HAWTK
B cyne Guonormnyeckoro matepmana.

Mbl cunTaem, 4To NOGOYHbIE peakuun, NpunucbiBaeMble Gernkam LIMMNOB, O KOTOPbIX COOOLLaKT MHOrme
nccnegoBaTenu, NPOUCXOANAT HE OT 3TOro knacca GernkoB Kak TaKoBbIX, @ UX NYTalT C BbICOKOTOKCUYHBIMU
peakunsiMu1, Bbl3biBaE€MbIMU caMM rpadeHomMm.

A normkHa NPOsSICHUTb, YTO rpadpeH B XUAKOCTM AN UHOKYNSALUUM MeHSieTCcsl Mo hopMe U MOTEKYNsSipHOMY
COCTaBy UMM COCTaBY YacTUL, MO XXemnaHWio, MOCKOSbKY 3TO HAHOTEXHOSOIUSI, U B AOMOMHEHME K YePHOMY
HaHo-rpacpeHy npucyTCTBYeT Oonblloe KOMMYECTBO KPUCTANMMYECKOro HaHo-rpadeHa, KOTOpbIN
npo3payeH, W WK3-3a CBOEro MOJSEKYNSPHOrO pa3mepa, MeHbluero, 4em Yy nwboro Bupyca, He
obHapyxuBaeTcsl B kneTkax, TeM Gornee, B TKaHSAX UMM B KPOBSIHOM CrycTKe, U3y4aeMOM YerioBEYECKOM
MEAMLMHCKOW HayKON C LeNbl0  YCTaHOBMEHUS €ro MnpuyuHbl. TOYHO Tak Xe HaHo-rpadeH He Oyaer
pearMpoBaTb Ha XWMU4YECKMe peareHTbl, WCnonb3yemble AN ObHapyXeHWs W  Kknaccudpukalmm
Guonornyeckoro cogepkumoro obpasua TKaHM MM KpoBW. Ero Henb3si HaWTu nog  OMNTUYECKUM
MWUKPOCKOMOM, @ OH B fydwem criydyae OyaeT BMAEH NOoA SMeKTPOHHbIM MMKPOCKOMOM Kak cepus
nonynpo3spayvHbix UbpoM, ecrnv 3To NO3BONAET KOHLEHTPaLMs HaHo-rpadeHa.

Opyrumn crnioBamun, npudmnHon obpasoBaHunsi TpOoMOOB (CrycTkoB) siBNsAeTcA cam rpadeH, a He 6ernok
wvna.

HaHo-4yacTuubl MMNMAoB M TAXENbIX MeTannoB, cTanu, xenesa, 6apus, ctpoHumnsa 38, TutaHa, 3onoTa u
anlMuMHua B crnegax, OBHapyXeHHbIX B CTPYKTYPHbIX MepenneTeHnsx rpadeHa B >KMOKOCTU Ans
WHOKYISILMMX, BbI3bIBAOT peakuun CBEpTbIBaHMS KPOBU: MosiBNEHME pubponagoB KpOBUM SpUTPOLUTaAMMU
NPOUCXOANT MIHOBEHHO MpW 3apaXXeHUn HopManbHOro obpasua KpPOBM BELLECTBOM, COAEpXKalUMMCS B
BakuuHax, B Habnogaemom uccnegosaHHom konmdectee 1/100 vacten. OTa peakums cBepTbiBaHUS
Habnoganacbk BO Bcex obpasuax TKaHEN M KOMMbOTEPU3NPOBAHHBLIX MPOrHOCTUYECKNX MOOENSIX, NPUYEM
pe3ynbTaTbl coBNaganu Apyr ¢ gpyrom. BewectBa B XMAOKOCTAX ANS WMHOKYNSALMM  Bbi3blBaloOT
obpasoBaHue TpomboB! N Touka. Tem He MeHee, S He UCKITYatlo, YTO MOpe Buonornyeckoro matepuana
TaKke MOXET Bbi3blBaTb o0OOpa3oBaHMe TPOMOOB, TMOCKOMbKY OHO Bbi3blBAET BCEBO3MOXHbIE
HebnaronpuaTHblE peakuun opraHuama. Yxe 3To camo no cebe sABNAeTCA Uenbk NPUCYTCTBUS 3TOro
reHeTU4YecKoro U TKAHEBOro Martepuana B AOMOfIHEHME K obecneveHuio pasHOOBpPa3HOro MCTOYHMKA
HeyenoBe4yecknx u 4enoBedeckmx uenodek [OHK gna cHabxeHuUss HaHOTEXHOMOrMM CbIpbeM AnNs
dopmupoBaHna MPHK/PHK-nonnmepasbl, 4Tobbl OHa Morna BHOCUTb nameHeHnsa B [QHK yenoBeuveckmx
KNeToK MHOKYNMPOBAHHOIO B 3aBMCMMOCTW OT TOrO, Kakas KkoMaHga noctynaeT vepe3 cetn 5G u Tomy
nogoOHoe.

[pyroe npvMeHeHune Mbl BUOUM B MPUCYTCTBMU PasnU4HbIX OMONorMdyeckMx maTtepuanoB B COCTaBe
XNOKOCTM AN MHOKYNAUMA / BakUMH (4TO BKNtOYaeT B cebsi CTBOMOBLIE KMNETKM YeroBeka n 00e3bsHbUX,
CMNOXHYI0 TKaHb MNOAa, TO €CTb ellle HECKOSTbKO COeAMHEHHbIX 3MBPMOHAnNbHbBIX KNETOK YernoBevYecKoro,
Oblubero M 06e3bAHBEro NPOUCXOXKOEHUS, CPpean APYruxX KMeToK U TPyaHO MAeHTuduumMpyembie TKaHW)
3TO Ans TOro, Ytobbl MPOrpeccrMBHbBIM 0O6Pa3OM BbI3blBaTb NEeperpysky n Komnanc UMMYHHON CUCTEMBbI
WHOKYNMPOBAHHOIO YernoBeka, YTO B MepBYH ovepedb NPUBOAMT K MOSIBNEHWUIO OMMOPTYHUCTUYECKUX
3aboneBaHnin Bcex BWOOB, NMOMMMO ayTOMMMYHHbIX COCTOSIHUW, M BCIO MOSMHYH KapTUHY, K KOTOPOW
NpvBOOUT paspyLUMBLUAACA WMMYHHasi cuctema, NogobHO TOMy, Kak 3TO OMNMCaHO y NauMeHToB C
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anarHosom BUY, HO cTpemutenbHbiM 06pa3om B TEYEHME HECKOSbKMX OHEW UM MECsLEB, B HEKOTOPbIX
cnyyasx MUHYT WS YacoB.

Mbl paccmaTpuBaeM 3Ty neperpy3ky MMMYHHOW CUCTEMbl Kak 4acTb HeOBXOAMMOW KapTuHbI, KOTopas
BbI3bIBAET Y KaXXA0ro MHOKYNIMPOBAHHOMO NauMeHTa, 4Tobbl 3aTOPMO3NUTL N OCNabuTe UMMYHHYIO CUCTEMY,
B TO Bpems Kak rpadeHoBad HaHOTEXHOMNOrma AencTByeT W BbIMOMHAET 3anporpaMmMUpOBaHHbIE
BHYTPEHHNE U3MEHEHMS N YTOBbI MakcMMnanpoBaTtb 3P HEKTUBHOCTb rpaddeHOBON TEXHOMOIUN.

EcTb yenoBeyeckue uccrnefoBaHWUsi, KOTOpble YTBEPXKAAT, YTO rpadeH HEeTOKCMYEeH U He Bbi3blBaeT
HUKaKMX peakuuii, HO, BO-MEpPBbIX, CYLLECTBYET HECKONbKO TUMOB rpadeHa, HEeKoTopble W3 HUX
HETOKCUYHbI, 8 HEKOTOpble TOKCMYHbI. HO 91 AoMmKHa NoaYepKHYTb, YTO Mbl FTOBOPUM 3[4€Ch HE O HanMyum
MHEPTHOro rpadeHa, a 0 HAHOTEXHOIOIMSAX, KOTOPbIe UCMONb3YHT rpadeH B ka4eCcTBe OCHOBHOIO CbIpbs,
HaHOTEXHOMOrMsAX, CAeNMaHHbIX B OCHOBHOM M3 rpadpeHa, HO He TONbKO, MOCKOMbKY, Kak s yrnoMuHarna
paHee, Mbl HalMM pasHble MeTansbl, ONUCaHHbIE Bbille, BMMETEHHbIE B KPUCTANNMYECKyld MaTpuly
camoro rpadeHa, NoMeLleHHble Tyaa, MOTOMY YTO OHW MpUAAT HAHOTEXHOMOrmsam rnMbkocTb B ee
peakuusix Ha pasnnyHble MUKPOBOSTHOBbIE YACTOTbl, M3Ny4YaeMble B OCHOBHOM ceTsiMM 5G, NOCKONbKY UX
bonbluasi NpornyckHasi CNoCOBGHOCTb WM eMKOCTb Auanas3oHa noaxoauT ANs KOHTPOMNs HaHovacTw
rpacpeHa. Kak camy KOMNOHEHTbI, YTODObI 3aCTaBUTb 3Ty HAHOTEXHOMOMIO paboTaTh.

A ncnonb3ylo TEPMUH «HaHO-rpadpeH» Bbille, NOTOMY YTO rpadpeH sIBNAETCA OCHOBHbIM KOMMOHEHTOM,
NCNonb3yembiM 41151 MPON3BOACTBA YMHbIX YacTuL, COOTBETCTBYHOLLMX HaHOPoBOTaM, HO 1 NogYEPKUBALD,
4YTO 3TO HE €AMHCTBEHHbIA MaTtepuar, Heobxoaumbli Ang paboTbl ykasaHHON HaHOTEXHoNoruu. NMomHs o
TOM, YTO 3TOT KMacC TEXHOSOMMN KOHTPONMPYETCS C NMOMOLLBIO OnpedesieHHbIX MUKPOYacToT no Tuny
TOYHbIX HEPreTMYecKUX afgpecoB Kak ANS Kaxdow rpynnbl HAHOYACTUW, Tak U AN KaX4oW OTAENbHOM
HaHOYacTULbl, eCnn 3T0 He0BX0ANMO.

3TO MOXHO 0OBSACHUTL, MPUCBOMB KaXdOW HaHOYaCTULLE HOMEP, KOTOPbI NPeAcTaBnsieT MUKPOYACTOTY,
Ha KOTOpyl OHa OyaeT pearmpoBaTb npu eé obrnydeHun. B pesynbTaTte HaHoyacTuua BKMHOYaeT Wnu
BbIKIHOYAET PeLIeNnTopbl HAa CBOEN NOBEPXHOCTU, KOTOPbIE NO3BONAIOT el NMMBO NPUCOEANHSATLCA K APYrM
HaHo4acTMuaMm ans opMupoBaHus Gomnee CroXHbIX CTPYKTYP, MO0 NPUCOEaMHSATLCS K TKaHSM Wu
OTAEeNbHbIM KreTkam WMHOKYNMPOBAHHOMO cybbekTa. OTW HaHOYaCTULbl MU HaHO-rpaddeHbl OBMXKYTCS B
OCHOBHOM rpynnamu ¢ 0auHaKoBOW 3a4aHHOM YacTOTOM.

He Bce HaHo4acTuubl, 06Hapy>|<eHHb|e B XMOKOCTAX ON1A WMHOKyndAuun, nonyyYmBllnX HenpaBUibHOE
Ha3BaHMEe BakKUMHbI, UMEIOT OAMHAKOBYIO CTPYKTYPY, U Mbl MOXEM pa3fenintb UX Ha ABe oonbLune rpynnbil:

A.) Te, KOTOpble MMEKT OEUCTBUE UNU CTPYKTYpY, obpasyowme 6onee cnoxHble O0BLEKTbI, TakMe Kak
HaHOTPYOKM, KOTOpble cuMTbIBaKOT U gekoampytoT [HK B sapax kneTok u

B.) KoHTenHepbl, NpeacTasnsAWwmne cobon HaHodacTuLbl rpadeHa, cogepXxallime u TpaHCcnopTupyoLmne
reHetTnyeckn matepuan B popme PHK n MPHK (M = meccengxep), yxKe rotoBble K 3amnycky npouecca
obpaTHON TpaHcKpunuuu®, TeM cambiM nameHsisi ucxogHyto [HK no sanpocy nporpammbl, koTopas
KOHTPONUPYET  HaHoTexHonormm. S Takke  HasbiBald  3TWU  KOHTEWHEepPbl  CUHTETUYECKMMMU
HaHOTEXHOMOrMYEeCKUMN BUPYCaMMU.

B cnyyae tuna A.), OHM MOryT NPUKPENNATbCA K caMuMm peuentopaMm unu Benkam-wwunam Bupyca-
3K30COMbl OPraHM4ecKoro NPOUCXOXAEHUA N U3MEHHATb UX CBOWCTBA U aTpubyTbl CBA3M C peLentopamu
KneTku, B COOTBETCTBMM CO CBOEWN NPOrpaMMon.

B cnyyae B.) oHn TpaHcnopTtupytoT He Tonbko PHK, MPHK, HO n dhepmeHTbl, HeO6X04MMbIE ANa npouecca
obpaTHon TpaHckpuntasbl. 3TM MPHK, nPHK u unx depmeHTbl Npou3BOAATCA B TeX Xe KneTkax
MHOKYNNPOBAHHOIO CyGbekTa U TPaHCNOPTUPYIOTCS MO KPOBOTOKY C MOMOLLbID €CTECTBEHHbIX 3K30COM,
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ynpaBnisgembiX HaHo-rpadheHoOM, M Mbl Takke Habnwganu, 4Tto HaHo-rpadeH Tmna B.) cnocobeH
camocTosTeNbHO TpaHcnopTuposaTb MPHK 1 doepmeHThI.

MnniocTtpatmBHble n3obpaxeHus ** N3o00paxeHnst He nogaepXxuearTcs **
PacnpocTpaHeHue unu nepeaava-sapaxeHue.

Kak B KynbTypax OpraHn4eCkKnx KIeTokK, Tak U B nporH03|/|pyeM0|7| Mogenn 4enoBevyecKkoro Terna,
co3gaHHom FOJ'IOFpa(bI/I‘-IeCKI/IM KOMMNbOTEPOM, Habnoganacb cunbHas peakumna TOKCUMYHOCTU opraHun3mMa,
cooTBeTCTBYylOWaa NpUCyTCTBUIO XUMUYECKUX AOOB, B COYEeTaHUUM C BTOPXEHUEM B ouonornyeckoro
MaTtepuara, Bbl3biBatloLLEero ovaru I/lH(beKLl,I/IVI.

Peakuusi opraHuama — 370 TpeBora C BbICOKOTOKCUYHBIM COCTOSIHUEM TKaHel, 0COBGEHHO Mo3ra, Nerkux,
neyeHu 1 NoYek, MMEeHHO B TakoM MOopsaKe.

JTa peakumna Bbi3BaHa W3MEHEHUEM CnocobHoCTH nepeHoCnTb Kucropoa wu3-3a CHWXEeHHOro wu
HapyLweHHOro aencteust remornobuHa B KpoBK, B cCO4YeTaHnn C obwmm obedHeHnem KanunnapHoro
KpOBOO6paLL|,eHVIFI, BnnArLWEero Ha BeCb opraHmn3m, C 0C06EHHO 3aMeTHbIM BO3OENCTBMEM Ha rfasa, Mo3r
N penpoaykTMBHYO CUCTEMY KaK 'y MYXXYUH, TaK N Y XEHLLUUH.

OTO BbI3bIBAET ycnoBuA HeJOCTaTOYHOM OKCcuUreHauum u OTCYTCTBUA npanu'leoVI MU nuTaTenbHON
KNeTo4Hom cpenbl, 4TO OAHO3HA4YHO BbI3bIBAET OT KI1IETOYHOIoO MUKPOHEKPO3a A0 KIeTo4YHOro HeKpo3a 1Uin
anonTto3a C nodBrieHnem ycn0|3|/|17| KpaVIHeVI TOKCUYHOCTU B TKaHAX, YTO B CBOK OYepedb Bbl3blBaeT
NPOn3BOACTBO KIETOYHbIX 3K30COM A5A TOro, YTOObI curHanmanpoBaTb APYrnMm KrneTkam, I/IHCt)OpMI/IpOBaTb
nx o npo6neme, KOTOpaa y HUX €CTb, 1 KaK MeTo nsbaeneHuns ot 3arpA3HALLWMX BewecTB 1 TOKCUHOB,
KOTOpPbl€ BTOPratoTCA B KIETKWN.

OTU KNETKN B COCTOSIHUWN TPEBOTM NEPEXOANAT B PEXUM BbPKMBAHMS, @ HE B HOPMaribHbIA PENPOAYKTUBHbIN
PEXUM, YTO SABMSIETCA COCTOSIHUEM WM YCIOBMEM B TKaHSAX, MAeanbHO CMNOCOGCTBYIOLIMM Pas3BUTMIO
pakoBbIx onyxonen. MponcxoauT pasBuTUE pakoBbIX 3aboneBaHui.

MHOKynaumna aToKn, Tak Ha3biBaeMOW, BaKLMHOM Bbi3biBaeT pak!

3TN  39K30COMbI, BblAensiemMble TKAHAMW B COCTOSSHUM TPEBOrM, BbIOENSAOTCA U3 OpraHusma
MNHOKYNMPOBAHHOIO YerioBeka Yepes XWOKOCTU ero Terna u 4yepes ero cobcTBeHHoe ApbixaHue. Ecnu
APYroi He WHOKYNMPOBAHHbIA YErioBeK HaxoaouTcsi B MPUCYTCTBUM MHOKYNIMPOBAHHOTO W MOCNeaHWUN
AEMOHCTPUPYET (DU3MOSNOTMYECKYHD KapTUHY, COBMECTUMYI C OHOW M3 3TUX 9K30COM WU BUPYCOB, Y
nocreaHero NposiBNsieTCs COOTBETCTBYIOLLAA CUMNTOMATMYECKas peakuus.

N aTa cumntomMaTtuka MOXET COOTBETCTBOBaTb WM HE COOTBETCTBOBATb Y€ WM3BECTHbIM BUPYCHbLIM
3aboneBaHVaM, 3arnyckas LerHyl peakuuio B BuAE 3apaKeHUs Mexay WHOKYIMPOBAHHbIMU U He
WNHOKYNMPOBAaHHLIMKW, HO MOAYEPKMBAD, YTO MHOKYNMpPOBaHHble Bcerga OyayT MmeTb ropasgo Gonee
crnabyo UMMYHHYIO CUCTEMY, YEM HE MHOKYNMPOBAaHHbIE, YTO CHMKAET OXUOAHUS Ha UX BbI3OOPOBIEHNUE.

CnepoBartenbHo, HEeWHOKYINMpoBaHHbIE NOAN CUNTbHEE U UMEIOT NOCTOSIHHBLIN LWAHC BbRKUTL B 3TOM aTake
Ouonorunyeckoro OpyXn4a Ha 4enoBe4vecTtBo, YEM MHOKYITMPOBaAHHbIE, LUAHCbl KOTOPbIX Onunakn K HYIHO.

NHOKyNUpOBaHHbIN MHAMBUA, MOCTOSHHO BblAeNseT HaHo-rpadpeH, KOTopbii MoXeT ObiTb BBeAEeH B
OpraHu3M He WHOKYNMPOBAaHHbIX UHAMBMAOB, rae B Hebomnblwunx MacwTtabax unu B 3aBUCUMOCTU OT ero
KOnuMyecTBa, OH Ha4yHEeT akTUBMPOBATLCH, Kak 3anporpamMmMupoBaHo, NbITasiCb BHECTU COOTBETCTBYOLLME
reHeTM4YecKne U3MEHEHNs Yy 3TUX He NHOKYITMPOBAHHbLIX UHOUBUAOB.



MosiBNeHne wnuM OTCYTCTBME CUMMMTOMOB WnM MOBOYHbLIX peakuuid y He MHOKYNIMPOBAHHOIO 4YeroBeka
OyneT 3aBuUCETb OT CTEMNeHW BO3OEWCTBMS HA HEro MHOKYNMPOBAHHOIO 4YerioBeka (niogen), a Takke ot
CUINbl UM PU3NYECKOrO COCTOSIHMSA HE MHOKYNTMPOBAHHOMO YerioBeka U O6LLEro COCTOSIHUSI €ro MIMMYHHOM
cucTteMbl. M nogeepratoLimecs BO34eNCTBMIO YacTy He MHOKYIIMPOBAHHOMO YeroBeka, Takue Kak nerkue u
crnumsuncTble 060oYkK, Hambornee yS3BUMbI ANst UBMEHEHUIA Y UMMYHONOIMMYECKUX Peakuuii B MPUCYTCTBUM
€CTECTBEHHbIX 3K30COM M3-3a YpPEe3Bbl4aliHOW TKAHEBOW TOKCUYHOCTM M UCKYCCTBEHHbIX 9K30COM W3-3a
HaHo-rpadpeHa, KOTopbI BbICBOBOXAAETCSA M pacnpoCTpaHAeTCsl MHOKYIMPOBAHHbIM YEJTOBEKOM.

Kpome Toro, mepBoWi TOYKOW, roe B COOTBETCTBUM C MpeaBapuTerbHbIM MPOorpaMMMpoBaHMEM HaHO-
rpacbeH OyneT OelcTBoBaTb, SBNSIETCS PENpoOayKTUBHAs cuctema nogew, B pesynbTaTe Yero OHU
cTaHoBATCS 6ecnnogHbIMU.

Kak ynomuHanoch Bbille, HaHO-rpadpeH Npou3BOAUT UCKYCCTBEHHbIE BMPYChl UM 3K30COMbI, UCMONb3Ys
KNeTKM CaMOoro WHOKYNMPOBaHHOIO 4ernoBeka. HaHorpadeH, NpUKPENnneHHbI K CO34aHHbIM - UM
NCKYCCTBEHHbIM BUpYCaM, CEKPETUPYETCS U pacrnpoCTpaHsieTCsl UHOKYNMPOBAHHbLIMU TOAbMU B BUAE
BMPYCOB, MNPOU3BEAEHHbIX C MOMOLLbKD HaHOTEXHONOMMI, KOTOpble, B CBOK oyepedb, copepxar
HaHOTEXHOMormu, M cnocobHble nepenaBaTb HaHo-rpadpeH OT 4YenoBeka K 4eroBeky, OT
MNHOKYNMPOBAHHOIO YerioBeka Kk He MHOKYNIMPOBaHHOMY.

Ewe ogHMM BaXKHbIM MOMEHTOM SIBMSETCS TO, YTO HaHo-rpad)eH COOEepPXXNTCA He TONbKO B BaKUUHax, HO U
B 6ecunmcneHHbix nepepa60TaHHblx npoaykrtax nutaHna, XMMU4eCKnx BellecTBaX, KOHTaKTUPYHOLWKUX C
4YernnoBekoOM, TakKumxX KaK KOCMEeTUKa W Kpema, Macia And npuroTtoerieHnda nuin, a TakKkke B Opyrux
JleKkapcTBax, BBOANMbIX NHBEKLUMOHHO UM NMPUHUMaeMbIX nepoparnbHO. OH coaepXntca B nectmumngax n
MCKYCCTBEHHbIX y,u,o6peH|/|ﬂx, B CMa304HbIX XWAOKOCTAX, aBTOMOOWNbHBIX Macnax wu rmapaBrin4ecKknx
XMNOKOCTAX, a Takke BO MHOMMX Opyrnx MecTtax. HaHo-rpa(beH TaKkXKe CcoOepXnUTtcAa B XVIMTpeVIJ'IaX,
KOTOPbIM CUCTEMATUYECKN ONPbICKUBAIOT 3emMnto Ha NPOTAXEHNN MHOTUX NneT.

OTO He TonbKo CI'IOCO6CTByeT pacnpocTtpaHeHnto CUHTETUHECKUX BUPYCOB MeXxay niogbMWU, BHE
3aBMCMMOCTMN OT TOro, WHOKYNMpoBaHbl OHM WK HET, HO TaKkKe BbI3blIBAET aHOMalibHO BbICOKYIO
ONEKTPOMarHMTHyrO peakTMBHOCTb BO BCeX OpPraHN4YeCKMX TKaHAX, BKINO4Yaa pacTtuTesibHble.

KoHTponb OMONOrMyeckMx w MNOBEAEHYECKMX peakuuMi C MNOMOLWLbIO TEXHOMOMMM  UCKYCCTBEHHOMN
HEMPOMOAYNALMM  CYLLECTBYeT YXe MHOro JieT, a nporpammMa WHOKYMsuMiA, UCMonbaytoLllas
HecyllecTByowmn Sars-Cov-2 B KayecTBe npeanora, TOMbKO elle 6onblle YyckopsieT npouecc
abConTHOMO  KOHTPONS 3a CYeT WUCMNONb30BaHWS OMpederieHHbIX YacToT, KOHTPONMPYeMbIX
KOMMNbIOTEPAMM C  BbICOKOPA3BUTBIM WUCKYCCTBEHHbLIM WHTEMNEKTOM, HEAOCTYMHbIMW ANA NOHUMaHUS
cpegHecTtatuctTudeckoro HaceneHus 3emnu.  [lpouecc TpaHCrymaHuaMa W acCUMUNAUUM  3eMHOWN
ouonornmn, ocobeHHo Bruonornm Yyenoeeka, B UHTEPHET-NOAOOHY0 CETb yNpaBneHUs BCEM.

Xyxe BCero BO BCEM 3TOM TO, YTO OObIYHbIE NOAM HE MOHMMAIOT, YTO OEN0 HEe TOSMbKO B TOM, KaK OHM
CMOryT MNonyYnTb JOCTYn K WHTEepHeTy, HO U B TOM, Kak VIHTEpHET CMOXeT MOony4uMTb AOCTYM K HUM.
Cuctema, Kaban, koHTponupytowme 3emnto, 6yayT nmetb abCOMOTHBIA KOHTPOMNb HaA4 TeM, YTO AenaroT
NMOAW, HO faXe Hag TeM, YTO YErloBEeYEeCKOe HacerneHue AymaeT, MMMIaHTMPYS MbICIU M YyBCTBa C
MOMOLLIbIO 3TON TEXHOMOTK.

HaHo-rpadheH, NpUCYTCTBYIOLNA B KMAOKOCTSAX ONS MHOKYNAUMKM, OyaeT He TONbKO CNyXuTb METOAOM
HeMeJIeHHOro KOHTponsa U UctpebneHns 4Yenoseveckon MonynsumMm, HO OH Takke (PYHKUMOHUPYET Kak
METOA KOHTPONUPYEMbIX FeHeTUYEeCKUX W3MeHeHWW Ans agantauum 6buonornyeckux Ter, OCoBeHHO
nogen, K y4acTuio B CETU KOHTPONUPyeMon Yepes NHTepHeT nHdopmMaumu.

Kaxxgoe Teno, kak n B crniyyae 4yenoseka, NpeactaBnseT cO60n CROXHY0 BUOXMMUYECKYIO 3NEKTPUYECKYIO
cuctemy, ana yHKLMOHMPOBAHUSA KOTOPOM TpebyeTca o4eHb TOHKUMA U cneundudecknin 6anaHc. Jlroboe
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N3MEeHeHne 4acToT Tena, Hanpumep, CrpoOBOLMPOBAHHOE HAHO-TPadPEHOM, HAHOCUT CEepbe3HbIi yLiepo
BCEN cucTeMe, W TaKoro BHe3anHoro aucGanaHca, Kak Mpu TOMbKO YTO CAEenaHHOM WHOKYNALUuW,
[OCTaTOYHO, YTOObI BbI3BATh NMOTEPHO CO3HAHUSA U AaKe CMepThb.

MeHTanbHO 1 Bronorn4yeckn KOHTpPOITIMpyemoe 4enopeyeckoe CylecTBO, Kak 1 npeanonaranochb, bonblue
He UMeeT HM Manenwlen AonuM cBobodbl BOMN, XOTS BMOSIHE BO3MOXHO, YTO 3TO CyuiectBoO cHuTaeT, 4YTo
ero MbICiin N peleHuna ABIATCA ero COBCTBEHHBIMKW, @ HE HaBsI3aHHbLIMMU eMy TEeXHOJTIormamMu. Ero
YKM3HEHHbIN ONbIT NOSTHOCTLIO UCTOLLEH.

3-3a HECOBMECTMMOCTM YacTOT Aylla yaansieTcs, oCTaBnss Teno B BUAe AWCTaHUMOHHO ynpaBrisieMoro
Guonornyeckoro poboTa ¢ KONNEKTMBHbIM padymMoM. OTa HECOBMECTMMOCTb YacTOT NPMBOAUT K TOMY, YTO
nepBoHavanbHasi gywa, curHan McTtouHuka, Gonblue He CBA3blBAaeTCs U He COHacTpamBaeTcsi C 3TUM
TenoM. 3Ta TEXHONMOrMA U3MEHSIET 3K3UCTEHLMANbHY0 4YacToTy Tena, YTobbl ee Kak-TO Ha3BaTb, Aenas
€ero HeCOBMECTUMbIM C CUrHanamu-gywiamm epBoncTovHMKa, KOTOpblE€ KOHTPOSEPbl HE KenawT, YToObI
OHUM Hacenanu 3eMrnto.

TO4YHO Tak e 3Ta TEXHONorMa obnagaeTt CnocobHOCTBbIO U3MEHSATb YacTOTbl TeNna Takum 0bpa3om, YTobbI
OHW BbINN COBMECTUMbI C TeM, YTOOblI B HUX MOIMN NOCENUTBCS, NapasuTMpPoBaTb UIM MUCMOMb30BaTbCH
BCEBO3MOXHbIE CYLLLHOCTW, TaK Ha3blBaeMble HM3LIME acTpanbHble, NN perpeccuBHblE BHE3EMHbIE pachl,
KoTopbIX ynpaenswowmi Kaban xenaeTt BBECTU HA 3EMHOM MMaH WM Takke HasblBaeMbli PU3NYECKNM
nnaHom.

I'Ipe,uynpem,quMe: yXe OaBHO U3BECTHO, YTO TEMHbIE U 3Jibleé CYLHOCTN U3 TaK Ha3blBaeMoOro HM>xXHero
acTtpana Bcerga vyt nyTb B (bVI3M‘-I€CKMVI MUp, 3TO naeanbHbIN cnocob I'IpVICI'IOCO6I/ITb yerioBeyeckme
Tena ana ncnojib3oBaHna M.

CyLLl,eCTByeT Takke 0ecYMCneHHoe KONMM4ecTBO cny4yaeB, Korga nwooan noaesepranmcb TeXHOIOrM4eCknm
artakamMm wnn nony4vyanun HEOOBbACHUMbIE (*JI/ISVI‘-IGCKI/IG UM MEOUUMHCKME OTKITOHEHUST uin GonesHw.
O6blyHas mMeguuMHcKas cuctema 3emMiivu He MOXET cnpaBnTbCA C noaoGHbIMK cCuTyaunamm, noCKOJIbKy
OHa CoOBepLleHHO He 3HaeT O TaKMX TexHONormax AOUCTaHUMOHHOIo ynpaBieHusa YyenoBe4yeCcKon
ovonornen, 4enoBeyeckMM MbiwnieHneMm. MOXHO cKasaTb, 4YTO 3TO TaK Ha3blBaeMble «LENeBble
nHOnBUAbI», O KOTOPbIX Mbl CIbILLUUM Yy>X€ MHOrIO JeT.

OT0 BO MHOroM 0OObsACHSET BecuucrneHHble criydam HeoObACHMMbIX 3aboneBaHu, MHOTME U3 KOTOPbIX
CBA3bIBAOT C HecywlecTBywoWMUM Sars Cov-2 unm €  MNCUXMYECKUMU WKW NCUXOCOMAaTUYECKUMMU
3aboneBaHusmMu. BnonHe BepoATHO, YTO cucTemMa, ynpasnsioLllas rpadpeHoM Yyepes CeTu COTOBOWM CBA3MN,
He3aBMCUMO OT TOro, HAXO4ATCHA NN OHWM B AuManasoHe 4acTtoT 5G, nposepsieT ero apdeKkTUBHOCTb Ha
noasx B CNyyYavHOM MNOpPSiAKe WKW Ha noadax, KOTOpblX Ta Xe cuctema wnu Kaban o6o3Haunnu kak
ONaCHbIX NN MATEXHbIX.

A HacTtaMBal Ha TOM, 4YTO He o0b6aA3aTtenbHO OblTb MHOKYNMPOBAHHBLIM FOXHOW BaKUWHOW MNpPOTUB
HecyllecTBylowero Sars Cov-2, 4tobbl cTaTb BOCNPUMMYUBBIM UMK XXEPTBOW Takoro poda TEXHOMOruM,
noTomy 4To rpacdeH ectb Besge. byab TO 00blYHbIA rpadheH UM TEXHOMOTMYHbLIA HaHo-rpadpeH, Bce
paBHO CcamMO €ero MpuUCYTCTBME B OpraHuM3mMe nMoBblAeT PeakTUBHOCTb OWMOMOrMyecknx TKaHen K
3ANEKTPOMAarHMTHbIM MOMsIM.

Bo3MOXHO, cambiM Cepbe3HbIM MOMEHTOM ABMSETCA 0CO3HaHME TOro, YTO CPeAHUIN YenoBek He crnocobeH
NOHSITb BCE NPOUCXOAsLLEE, NOCKONbKY OH BOCMPUMET 3TO Kak Hay4Hyt paHTacTUKy U NnpeyBenuyeHue,
HO 3TO BCe paBHO OyadeT BMMATb HA HUX, U 3TO BIUSIET Ha HUX, NMOCKONbKY UX peakuMn OTpULaHUsi no
3TOMYy MoBOAY WUMET OTNUYUTENbHbIE YePTbl KOHTPONS CO3HaHMSA B MOSb3y CUCTEMbl, B CBOEro poaa
MEHTarnbHON neTaprumM, K KOTOPOM HEMHOrMe OKasblBalTCH HEeysi3BUMbIMU, Te, KTO OCO3HalT, 4YTO
NpoucXoauT Ha camMom Jere.
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Tawke yTBepxganoch, 4to ouonorusa, [OHK, Bcerga BosepawlaeTcss K CBOEN NepBOHAYaribHONW CXeMme, U
3TO no-npexHemy BepHo. OgHako 3Ta HaHOTEXHONOrnmyeckas cucTemMa HaHOCUT MOCTOSIHHbIA yLiepO
GMonorM4yeckon cncTteme, NOCKOSbKY OHa YXXe He (DYHKLMOHMPYET MO TEM XXe NPUHLMNaM, YTO N paHbLUe.
MpuHUKUNBI, nCnonb3yoLWwme NPOosIBIEHNE TOHKUX 3OUPHbIX SHEPIMIA Ha opraHnyeckon matepun nnmn OHK,
MEHSOTCA Ha 9NEeKTPOMAarHUTHYKD CUCTEMY OMpeferieHHbIX KOHTPOMMPYEMbIX 4acToT, KOTopble
NpenaTCTBYOT (PYHKLUNOHMPOBAHMIO NepBOHAaYanbHOro U eCTeCTBEHHOro npouecca nposisrieHna OHK.

ManuwHe roBOpUTb, YTO NOCNeaACcTBUA BCEro 3TONO l-IDGSBbI‘-IaI‘/JIHO Y>acCHbl.

HacToawwmin aokymeHT npenctaBnsetr cobon COBMECTHbIE YCUNNSA HaweWn KOMaHAbl Ha KoHeL, OoKTa6ps
2021 roga, HO 9TO HM B KOEM Crnyyae He 03Ha4aeT, YTo JaHHble ABNAITCS NOSTHOCTBH OKOHYATENbHLIMU U
YTO OHM BKMKOYAKT BCE MPOLIECCHI, KOTOpble BbI3bIBAOT WHOKYNAumMM. Mbl Byaem npogormkatb Hawm
HabnogeHnsi, N0aToMy Mbl Byaem CBOEBPEMEHHO COOOLLaTb O HOBbIX AAHHbIX MO MEpe WX MOSIBIIEHUS.
Mbl BUAMM, 4YTO Apyrue uccnegoBaTeny NPUXOAST K APYrMM BbIBOA4AM, KOTOPble OOMOMHSAT ApYr Apyra,
KaXablll HA CBOEM YPOBHE N B MEPY CBOMX CMNOCOOHOCTEN.

1) cmp. 3

MHokynaumua (nat. inoculatio npmeueka) 1) BBegeHue BO3GyanTenem WHAEKLUNOHHbIX GonesHen unm
BaKUMH B TKaHW YerioBeKa UIv XXUBOTHOrO; 2) B NapasuTosiornm — BBEAEHWE HACEKOMbIMU U Krellamu
Bo3byautenenn 6GonesHenm B KpPOBb YenoBeKka WM XMBOTHbIX NPU KpoBococaHun. MeanunHckas
HUMKNoneansa NHoKynsums BeeaeHme XmBbIX OpraHM3MOB B Cpeabl, OPraHn3Mbl PaCTEHUIN N XXUBOTHbIX; B
MUKpOOMON. NpakTuKe 4alle ynoTpebnsAwT TepMuH MoceB, B Med. — 3apaxeHue. [Mukpobuonorus.
CrnoBapb TEpMUHOB]

MHokynauma (oT nart. inoculatio — npuBmMBKa) BBeAEHNE XUBLIX MUKPOOPraHM3MoB, MHPULMPOBAHHOIO
maTtepuana, CbIBOPOTKW WNW ApP. BELECTB B TKAaHW PaCTEHWW, XXMBOTHbIX UMW 4yenoBeka (a Takke B
nuTaTenbHble cpeabl). [bonbluas coBeTckas aHUMKIoNeans]

2) Crp.4

LIMTOKMHOBbIN LWUTOPM U TMNEPLUTOKUHEMUSA — MOTEHLMANBHO NeTanbHas peakuns UMMYHHOW
CUCTEMbI, XapakTepudyemas bbIcTpon nponvdepasmen 1 NoBbILLEHHOW akTUBHOCTbIO T-

KNeToK, MakpodaroB U eCTECTBEHHbIX KMIEPOB C BbICBOOOXAEHMEM 3aLUUTHLIMU KNETKaMU PasnnyHbIX
BOCNANUTENbHBLIX LIUTOKMHOB M XuMUdecknx meanatoposl. CyTk cocTosHus 3akniouaeTcs B BbIpaboTke
©0onbLIOro KonuyecTsa MeaMaTopoB BOCNANEHWs, KOTOPbIE MPUBOASAT K aKTUBaALMU MMMYHHbIX KNETOK 1
BbICBOOOXAEHWNIO NOCNEAHMN HOBOW MOPLMN MeanaTopoB BCNeaCTBUE HAanMung

HEKOHTPONUPYEMOW NONOXKUTENbHON 0OPaTHOW CBA3U MEXOY 3TUMMU npoueccamn. MopoyHbilil Kpyr
BbI3blBaeT pa3pyLUeHne TKaHeln oyara BocnarneHus, oqHOBPEMEHHO peakuusa pacrnpocTpaHsaeTcs Ha
cocefHve TKaHu 1 No Mepe pa3BuTust npuobpetaeT CUCTEMHbIN XapakTep, OXBaTbiBasi BECb OpraHn3M B
uenoml,

CWHOPOM  LMTOKMHOBOTO  LUTOPMAa  OMWCLIBAET  pas3nuuHble  NaToNOrMYeckne  COCTOSHUS — CO
CXOXMM KIMHUYECKUM DEHOTUNOM (aHrT.)pyccK. crcTeMHOro Bocnanenms, LITOKMHOBBINA LITOPM MOXET
npoTekaTb B TSXENON hopMe U MPUBOAUTL K MOMMOPraHHON HeO0CTaTOYHOCTU, rnepdeppuTMHeMmun,
npu oTcyTcTBuM neveHuss — uacto k cmept@™ MoxeT BO3HMKHYTH B pesynbTaTe MHDEKLMN,
peBMaTUYECKMX WM ayTOMMMYHHbIX PACCTPOCTB, OHKOMOrMYECKMX M Apyrvx 3abonesaHuin, a Takke
nocne HekoTopbix TUNoB ummyHoTepamuin. Yacto cMHApPOMBI LIMTOKMHOBOrO LUITOPMA Y NaLMEHTOB
OCTaloTCA HEPACNO3HAHHLIMU, a AoKa3aTenbHOI 6a3bl MO NeYeHnio He xBaTaeT™.,
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https://ru.wikipedia.org/wiki/%D0%98%D0%BC%D0%BC%D1%83%D0%BD%D0%BD%D0%B0%D1%8F_%D1%81%D0%B8%D1%81%D1%82%D0%B5%D0%BC%D0%B0
https://ru.wikipedia.org/wiki/%D0%98%D0%BC%D0%BC%D1%83%D0%BD%D0%BD%D0%B0%D1%8F_%D1%81%D0%B8%D1%81%D1%82%D0%B5%D0%BC%D0%B0
https://ru.wikipedia.org/wiki/%D0%9F%D1%80%D0%BE%D0%BB%D0%B8%D1%84%D0%B5%D1%80%D0%B0%D1%86%D0%B8%D1%8F
https://ru.wikipedia.org/wiki/T-%D0%BB%D0%B8%D0%BC%D1%84%D0%BE%D1%86%D0%B8%D1%82%D1%8B
https://ru.wikipedia.org/wiki/T-%D0%BB%D0%B8%D0%BC%D1%84%D0%BE%D1%86%D0%B8%D1%82%D1%8B
https://ru.wikipedia.org/wiki/%D0%9C%D0%B0%D0%BA%D1%80%D0%BE%D1%84%D0%B0%D0%B3%D0%B8
https://ru.wikipedia.org/wiki/%D0%95%D1%81%D1%82%D0%B5%D1%81%D1%82%D0%B2%D0%B5%D0%BD%D0%BD%D1%8B%D0%B5_%D0%BA%D0%B8%D0%BB%D0%BB%D0%B5%D1%80%D1%8B
https://ru.wikipedia.org/wiki/%D0%A6%D0%B8%D1%82%D0%BE%D0%BA%D0%B8%D0%BD%D1%8B
https://ru.wikipedia.org/wiki/%D0%A6%D0%B8%D1%82%D0%BE%D0%BA%D0%B8%D0%BD%D0%BE%D0%B2%D1%8B%D0%B9_%D1%88%D1%82%D0%BE%D1%80%D0%BC#cite_note-_a1d500eb4c71d734-1
https://ru.wikipedia.org/wiki/%D0%9F%D0%BE%D0%BB%D0%BE%D0%B6%D0%B8%D1%82%D0%B5%D0%BB%D1%8C%D0%BD%D0%B0%D1%8F_%D0%BE%D0%B1%D1%80%D0%B0%D1%82%D0%BD%D0%B0%D1%8F_%D1%81%D0%B2%D1%8F%D0%B7%D1%8C
https://ru.wikipedia.org/wiki/%D0%A6%D0%B8%D1%82%D0%BE%D0%BA%D0%B8%D0%BD%D0%BE%D0%B2%D1%8B%D0%B9_%D1%88%D1%82%D0%BE%D1%80%D0%BC#cite_note-_583f63192fe8b65f-2
https://ru.wikipedia.org/wiki/%D0%A6%D0%B8%D1%82%D0%BE%D0%BA%D0%B8%D0%BD%D0%BE%D0%B2%D1%8B%D0%B9_%D1%88%D1%82%D0%BE%D1%80%D0%BC#cite_note-3
https://en.wikipedia.org/wiki/Phenotype_(clinical_medicine)
https://ru.wikipedia.org/w/index.php?title=%D0%9A%D0%BB%D0%B8%D0%BD%D0%B8%D1%87%D0%B5%D1%81%D0%BA%D0%B8%D0%B9_%D1%84%D0%B5%D0%BD%D0%BE%D1%82%D0%B8%D0%BF&action=edit&redlink=1
https://ru.wikipedia.org/wiki/%D0%A6%D0%B8%D1%82%D0%BE%D0%BA%D0%B8%D0%BD%D0%BE%D0%B2%D1%8B%D0%B9_%D1%88%D1%82%D0%BE%D1%80%D0%BC#cite_note-_583f63192fe8b65f-2
https://ru.wikipedia.org/wiki/%D0%9F%D0%BE%D0%BB%D0%B8%D0%BE%D1%80%D0%B3%D0%B0%D0%BD%D0%BD%D0%B0%D1%8F_%D0%BD%D0%B5%D0%B4%D0%BE%D1%81%D1%82%D0%B0%D1%82%D0%BE%D1%87%D0%BD%D0%BE%D1%81%D1%82%D1%8C
https://ru.wikipedia.org/wiki/%D0%A6%D0%B8%D1%82%D0%BE%D0%BA%D0%B8%D0%BD%D0%BE%D0%B2%D1%8B%D0%B9_%D1%88%D1%82%D0%BE%D1%80%D0%BC#cite_note-_583f63192fe8b65f-2
https://ru.wikipedia.org/wiki/%D0%A6%D0%B8%D1%82%D0%BE%D0%BA%D0%B8%D0%BD%D0%BE%D0%B2%D1%8B%D0%B9_%D1%88%D1%82%D0%BE%D1%80%D0%BC#cite_note-_583f63192fe8b65f-2
https://ru.wikipedia.org/wiki/%D0%98%D0%BD%D1%84%D0%B5%D0%BA%D1%86%D0%B8%D0%BE%D0%BD%D0%BD%D1%8B%D0%B5_%D0%B7%D0%B0%D0%B1%D0%BE%D0%BB%D0%B5%D0%B2%D0%B0%D0%BD%D0%B8%D1%8F
https://ru.wikipedia.org/wiki/%D0%90%D1%83%D1%82%D0%BE%D0%B8%D0%BC%D0%BC%D1%83%D0%BD%D0%BD%D1%8B%D0%B5_%D0%B7%D0%B0%D0%B1%D0%BE%D0%BB%D0%B5%D0%B2%D0%B0%D0%BD%D0%B8%D1%8F
https://ru.wikipedia.org/wiki/%D0%9E%D0%BD%D0%BA%D0%BE%D0%BB%D0%BE%D0%B3%D0%B8%D1%87%D0%B5%D1%81%D0%BA%D0%B8%D0%B5_%D0%B7%D0%B0%D0%B1%D0%BE%D0%BB%D0%B5%D0%B2%D0%B0%D0%BD%D0%B8%D1%8F
https://ru.wikipedia.org/wiki/%D0%98%D0%BC%D0%BC%D1%83%D0%BD%D0%BE%D1%82%D0%B5%D1%80%D0%B0%D0%BF%D0%B8%D1%8F
https://ru.wikipedia.org/wiki/%D0%98%D0%BC%D0%BC%D1%83%D0%BD%D0%BE%D1%82%D0%B5%D1%80%D0%B0%D0%BF%D0%B8%D1%8F
https://ru.wikipedia.org/wiki/%D0%A6%D0%B8%D1%82%D0%BE%D0%BA%D0%B8%D0%BD%D0%BE%D0%B2%D1%8B%D0%B9_%D1%88%D1%82%D0%BE%D1%80%D0%BC#cite_note-:2-5
https://ru.wikipedia.org/wiki/%D0%A6%D0%B8%D1%82%D0%BE%D0%BA%D0%B8%D0%BD%D0%BE%D0%B2%D1%8B%D0%B9_%D1%88%D1%82%D0%BE%D1%80%D0%BC#cite_note-:2-5

NcTopuueckn nepBbiM nNpefcraBuTeNieM CUHAPOMA LMTOKMHOBOrO LUTOpMa, OOHapyXeHHbIM Bpavamu,
asnancs cencuc@=l Tawke Kk cMHOPOMaM LIMTOKMHOBOrO LUTOPMAa OTHOCSTCS reModarouMTapHbIN
NNUMAOrMCTUOLINTOS (aHTTI.)PYCCK., CUHAPOM aKTuBaumm Makpodaros (aHrn.)pycck.”, cunapom
BbICBOGOXAEHNS LUMTOKMHOBL. B TspKEnbIX cnyydaax COVID-19 Takke HabnwogalTcsi MNOBbIWEHHbIE
YPOBHU LIUTOKMHOB, YTO XapaKTepmsyeTcs Kak LIUTOKMHOBBLIN LlJTOpM[gl. [Buknnegus]

3) cTp.7

Tpanckpunis — 310 cuHTe3 Beex BuaoB PHK mo marpune JIHK, ocymectBisiemsrii ¢epmentom JIHK-
3aucuMort PHKnonmmepasoi.

TpaHckpunumsa (OT nart. transcriptio «nepenncbiBaHME» ) — NPOUCXOASLLNA BO BCEX XKMBbIX KNeTKax NpoLecc
cnHTesa PHK ¢ ncnonb3oBaHnem JHK B kayecTBe MaTpuLbl; NepeHOC reHeTnyeckon nidgopmaumm ¢ JHK Ha
PHK.

TpaHckpunuus katanmsmnpyetca dhepmeHTom [OHK-3aBncrumon PHK-nonnmepason. PHK-nonvvepasa asmkercs
no monekyne JHK B HanpasneHun.[ Matepuan us Bukvuneaum — cBo6oaHOM SHLMKNoneaunm]

TpaHckpunTtasa — Cneumdunyecknin BUpYCHbIN (hepMeHT — TakK Ha3biBaemas obpaTHas TpaHCKpunTasa — Ha
BupycHon PHK cuHTesnpyet OHK, koTopas BcTpanBaeTcsi B XpOMOCOMbI XO3AMHa.

OGpaTtHaa TpaHckpunTasa (Takke u3BecTtHad kak peBeptasa unu PHK-zaBucumasa OHK-nonumepasa) —
depmeHT katanuanpyowmn cnHted OHK Ha maTtpuue PHK B npouecce, Ha3biBaeMOM 0BpaTHON
TpaHcKkpunumnen. [Matepuan ns Bukuneaun — cBo60oaHOM SHUMKINONEANN]

https://odysee.com/@CosmicAgency:c/vaccinelabreport:8

https://swaruu.org/transcripts/covid-vaccines-analyzed-by-taygetan-lab-complete-report-graphene-
nanotechnology-and-transhumanism
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https://ru.wikipedia.org/wiki/%D0%A1%D0%B5%D0%BF%D1%81%D0%B8%D1%81
https://ru.wikipedia.org/wiki/%D0%A1%D0%B5%D0%BF%D1%81%D0%B8%D1%81
https://ru.wikipedia.org/wiki/%D0%A6%D0%B8%D1%82%D0%BE%D0%BA%D0%B8%D0%BD%D0%BE%D0%B2%D1%8B%D0%B9_%D1%88%D1%82%D0%BE%D1%80%D0%BC#%D0%98%D1%81%D1%82%D0%BE%D1%80%D0%B8%D1%8F
https://en.wikipedia.org/wiki/Hemophagocytic_lymphohistiocytosis
https://en.wikipedia.org/wiki/Hemophagocytic_lymphohistiocytosis
https://ru.wikipedia.org/w/index.php?title=%D0%93%D0%B5%D0%BC%D0%BE%D1%84%D0%B0%D0%B3%D0%BE%D1%86%D0%B8%D1%82%D0%B0%D1%80%D0%BD%D1%8B%D0%B9_%D0%BB%D0%B8%D0%BC%D1%84%D0%BE%D0%B3%D0%B8%D1%81%D1%82%D0%B8%D0%BE%D1%86%D0%B8%D1%82%D0%BE%D0%B7&action=edit&redlink=1
https://en.wikipedia.org/wiki/Macrophage_activation_syndrome
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