BakuuHbl - OTyeT nabopatopum TaunreTbl - TpaHCryMaHUCTUYECKNE HeYenoBeYeCcKmue TeEXHONOrnm
ABTOp Ony6nukoBaHo

Agencia Césmica, Nowa 28 okTabpsa 2021r.

19 okmsbpsi 2021 2., kocmuyeckuli kopabrnb Toneka Ha 0Kosl03emMHolU opbume.

JTaGopaTopHbIN OTYET O BellecTBax, OOHapyXeHHbIX BO hnakoHax ¢ MapKMPOBKOW BaKLMH NPOTUB
Sars-Cov-2 ot komnaHum Pfizer, Moderna n AstraZeneca.

HokTtop AHeka ¢ Temmepa.
HokTop xupypr CeHeTpe ¢ Jppbl.
DokTop dop Kaan'ane ¢ Temmepa.

MepguumHckas nabopaTopus C.C. Toneka TMT-001, oKTA6pb 2021 r.

Na6opaToHoe o60pyaoBaHUEe U OCHOBHbIE MeToAbl HaGNAeHUs U ccrefoBaHuUs.

- BudpokanbHbIM ONTUYECKMIA MUKPOCKON, MakcumanbsHoe ysenudeHne x1500.
- OnNTU4ecKnin MUKPOCKOM, MakcumanbHoe yBenuieHme x1500, KOMNbIOTEPU3NPOBAHHbIN.
- ONEKTPOHHbLIA MUKPOCKOT, MakcumarbHoe yBenmyeHune x200 000, KOMNbIOTEPU3NPOBAHHBIN.

- CnektpomMeTp Ans aHanmMsa 4acToT, MW3fy4YaemMblX Ha MONEKynsapHoOM un cybaTOMHOM ypoBHE
(MonekynspHbIin, cy6aTOMHbIN YaCTOTHbIA CMIEKTPOMETP).

- [paBMTAUMNOHHLIA 3MEKTPOHHLIN MUKPOCKOM TUNa MHTEPdEPOMETP C BO3MOXHOCTLIO CKaHMPOBaHUA
cneumpu4eckon Maccbl-rpaBuTaumm, C BO3MOXHOCTbO OBHapyxeHusi Ccy6aTOMHbIX KOMMOHEHTOB,
CBAA3aHHbLIN C MEOVLMHCKMM KBaHTOBbIM ronorpaduyeckmm KOMMbLIOTEPOM C MOHMTOPOM ANns BbiBOAA
OaHHbIX B BMAE roriorpaMmmbl BbICOKOro paspelueHusi. Co CrnocoBGHOCTLIO CuUMThIBATbL MaTepuanbl Ha
A0EPHOM YpoBHE u Knaccudpmuuposatb 6uonormdeckune BelwlectBa, obpasubl M TKaHW, a Takke
CKaHMpoBaTb UNKU cunTbIBaTh KneTouHyto HK 13 atux obpasuos.

- KsaHTOBbLIN FOJ'IOFpaCbI/I‘-IeCKI/IIZ KOMMblOTEP C MeaVLIMHCKOMN nporpaMMoﬁ Ona getanbHOro MmoaennpoBaHuA
BCEro 4enioBe4YecKoro Tena CcO BCeMM €ero BGuonorndecknmu npoueccamun, AOnd nNporHo3npoBaHnAa
nporpeccmBHOrro pa3BmnTmn4a nNpoueccos. To xe camoe n ons ApYyrnx n3y4eHHbIX HevenoBe4YeCcknx BnaoB.

- 150 KynbTyp 4erioBeyecKkux TKaHeW, CO3[aHHbIX B MeAVUMHCKOM MoAyne Ans U3yYeHuUs peakuui B
peXxunme pearnbHOro BpEMEHM.

- 30 KynbTyp HEYENnoBEYECKMX TKaHeN, CO34aHHbIX B MeQULMHCKOM Moayrne, NS U3yYeHus peakuun y pac,
TaKMX Kak MpuaHubl, aHaPOMeAMaHLbl, apKTypuaHLUbl, AUECTTMEHTUMNIIEKC U ypMa.

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

- 50 ¢pnakoHoB BakuuHbl AstraZeneca COVID 19, 10 gos no 0,5 mn.



padcpeH.

Bo Bcex atux obpasuax obHapyxeHa Gonbllas Macca 4acTul BellecTBa, COOTBETCTBYOLWAA rpadeHy, ¢
aTOMHOW U MOMNEKYNAPHON CTPYKTYPOM YaCTUYHO HEYNOPSAOYEHHOMW U YaCTUYHO YyNopsaoYeHHOW B hopmy
KpPUCTanmnoB CUHTETUYECKOrO MCKYCCTBEHHOIO NPOUCXOXAEHMS.

Cnoco6 wunu meTon MpoM3BOACTBA 3TUX YacTuL, MPeBbilAaeT TEXHONOrMYeckuin YypoBEeHb COBPEMEHHOM
YeroBeYeCcKon UMBUIM3aLMM, NOCKOSbKY ASS MX NPOU3BOACTBA HEOBXOAMMbI pennnKaTopHble YCTPONCTBA,
OCHOBaHHble Ha TEXHOMOrMW CO3[4aHUs MaTeEpPUM U3 IHEPrUM C KOHTPONEM YacToT U TFapMOHUK.
CooTBeTCTBYET pennukaTopam MaTepun, UCMONb3yEMbIM Ha TEXHONOIMYECKOM YPOBHE BbICOKOPA3BUTLIX
HeyernoBeYeckux pac, YneHoB Penepauunn 06bEAVHEHHbIX NMaHeT.

OTa TexHonorus BKNKOYAET YynopsgoyuBaHue OTAernbHbIX aToMOB ANs  POPMUPOBaHMS 4acTul C
KPUCTaNM4ecKkon CTpyKkTypon. Takas CTpykTypa obpasoBaBLUENCS MOSEKyrlbl UMEET MarHUTHYK 4acToTy
Unn aneKkTpuyeckne CBOMCTBA, KOTOPblE COOTBETCTBYET TOMY, YTO Ha 3emne HasbiBaloT rpacpeHom. ITO
noapasymeBaeT TEXHOTOMMYECKY0 CNOCOBHOCTb co3AaBaTb YMHYIO HYacTuLy, COCTOSLLYIO MeHee Yyem 13 60
aToMOB, pa3Mep Takon YacTuubl BapbupyeTcd, HO OH gocTturaeT npumepHo 10 HM, 4To B 10 pa3 mMeHbLue,
YeM B CpedHEM BMPYC-3K30COMa.

MpacdbeH kak MaTepuan 4pesBbl4alHO MpPoYeH, rMbok, obrnagaeT MpPo3pPayvYHOCTbIO, €CMM OH MpaBUIbHO
CrpynnupoBaH B KpucTanmnuyeckyto bopmMy, TEMNSONPOBOAEH, SNEKTPONPOBOAEH U CUITbHO MarHUTEH MNu
HamarHuumBaeTcs. [pynnupysi CBoM MOneKyrnbl B OQHOWM MNIIOCKOCTM, CTPYKTypa MNuU NUCT rpadeHa MoryTt
OblTb TONMWMWHOM BCero B oOAMH aToM. BeposiTHO, 3TO caMmblii MPOYHLIA  MaTepuarn, W3BECTHbI
YyernoBeyecTBy.

lMpocTon atom yrnepona, ocHoBa rpadeHa, COCToUT U3 6 NPOTOHOB, 6 (MK 7) HEUTPOHOB U 6 3NEKTPOHOB
(666).

** |1300paxkeHnsa He nogaepxmBarTcs **

ATOMapHO 3anporpamMMpOBaHHbIN rpadeH cnocobeH npuHMMaTb NOYI CTPYKTYPHYHO ¢opmy npu
obbeanHeHN MHOTMX rpadyeHoBbIX MOSEKyrn. OTO AOCTUraeTCcs NyTEM akTMBaLMM UNU geakTuBaumum ToYek
COEQUHEHU NN TOYEK CBA3bIBAHUS Ha KaXKOoOW MOMEKyre C MOMOLLbK 3fIEKTPOMAarHUTHOroO OTKMNMKa Ha
onpegeneHHy YacToTy ANs KaXOoW rpynnbl TOYEK CBA3bIBAHUSA MCKYCCTBEHHO NOArOTOBNEHHbIX MOMEKY .

OneKTpOMarHUTHbIE YacToTbl, ynpaBnstowme rpaceHom, MoryT ObiTb 3anporpaMMMpoBaHbl U NepefaHbl
BO3AYLUHbIM NYyTEM C MOMOLLbI MMUKPOBOMH B BMAE TOW CaMOMW CTPYKTYpbl, KOTOPY MpUMET rpadeH,
rpynnupysi CBOM MOMEKysbl B COOTBETCTBYIOLNX MECTax, Noka He cchopMMpyeTCs xKeraemasi CTPyKTypa.

pacbeH BO hrakoHax C BakuuMHamu obnagaeT OYeHb HWU3KMM MarHeTU3MOM [0 TexX Nop, NMoka ero He
BBEAYT B XMBYIO TKaHb, A€ OH aKTUBMPYETCS U HauYMHAET CBOM 3apaHee 3anporpaMMMpOBaHHbIN NpoLiecc.
B MomeHT nonagaHusa B Teno rpadeH CTaHOBUTCS OYEHb MarHUTHbIM. TO Xe Momne 3NeKTPOXUMUYECKUX U
Bronornyecknx YactoT B OpraHM3Me Bbi3blBAET aKTUBALMIO 3anporpaMMUPOBaHHOIO rpadeHa, BKMo4vas
ero. Q1o gocTuraeTcs nyTem MeperpynnupoBKM MONEKyn B rpadeHe B CTPYKTypy, Heobxoaumyio Ans
CO34aHUsi MarHUTHOW NOMSIPHOCTW, OH BKITOYAETCA NPU KOHTaKTE B HENOCPEACTBEHHOW BrM30CTU K XKUBOMY
opraHusmy.



pacbeH npoxoauT 4Yepe3 KPOBOTOK MO BCEMy Teny, B Npouecce MpUKPEnnssacb K TKaHsM, Npu 3TOM B
HanbonbLUel KOHLEHTPaLMM OH NPUKPeNnnaeTcs K TKaHsiM TaMm, rae Obina camasi Bblcokasi KOHLLEeHTpauns Ha
MUNMUAUTP KPOBW, T.e. BONMM3N MecTa BBEAEHWUSI MPUBMBKWU, YTO OOBACHSET HamazsHUYEHHbIe PyKu, O
KOTOpbIX cOOBLLaloT MO BCEMY MUPY.

lMonagasa B MBYKO TKaHb, rpadeH NpununaeT K KNeTOYHbIM CTEHKaM U BHeOpPSeTCS B KaxOyl KneTky,
PUNBLTPYSACh Yepes KNeTouyHyr MembpaHy bnarogapsi cBoemy O4YeHb MarneHbkoMy pasmepy. [lonagas
BHYTPb KaXXOoMn KNeTku, rpadeH nepemMeLlaeTcs Mexay opraHennamMmu n npoHUKaeT B KNeTo4Hoe a4po, rae
npukpenngaetca k AHK kneTku.

NpadeH obpasyeT CTPYKTypbl, MOXOXMNE Ha HAHOTPYOKKM, BOKpYr knetodHon [OHK n B npsMoM KOHTakTe C
HEeWn, N30Nupyst UM Kak Obl NOMeLLasn eé B KINeTKy.

** N306paeHns He nogaepxmeatoTca **

3areM Kaxgbll CerMeHT HaHOTpyOkum OyaeT pearpoBaTb Ha 3NEKTPOMArHUTHO-OMO3INEKTpUYeckne
CBOWCTBA Kaxaoro komnoHeHTta knetouHon [HK, ageHuHa, TMMKUHa, ryaHmnHa, umtoduHa nnn A-T-G-C, n nx
peakumio Mexay nopamu unm oTBepcTuaMM nepensieTeHnsa rpadeHa, cosgasasa TodHyo konuo [HK, Ho ¢
MOMOLLLbI0 MarHUTHbLIX CBONCTB B CTPYKTYpe HaHOTPYbOKn, koTopon obepHyTa knetovHasn [HK, n ¢ nomolbto
aTon npoueaypsbl rpadeH gekogmposan OHK B kaxgon knetke n Tenepb 3Ta MHGoOpMaums MOXET ObiTb
cuuTaHa unu nepegaHa TeXHONorm4eckn, Nogo6HO XKECTKOMY ANCKY, MO TOMY XXe MPUHLMNY.

lMocne Toro, kak knetoyHas [OHK OygeTr pacwudpoBaHa, rpadeH OyaeT pearMpoBaTb 3apaHee
3anporpaMMmMpOBaHHbIM CNOCOGOM WMNN  ANCTAHUMOHHOW aKkTMBauMen C MCMoNb30BaHUMEM MUKPOBOJSIH
cooTBeTCcTBYOWMX YacToT 5G ot 3,4 [Ty go 29,8 MU, HO He TomnbKoO.

Yxe umes onpefeneHHble paclunMgpoBaHHbIE UMW 3anuMcaHHble FeHbl, AaHHbIN CerMeHT rpadeHa Oyaet
npuUTArMBaTb  MPOTUBOMOSIOXKHbBIN  rpadpeHOBbIN  aHanor, MWMeKLWMn COOTBETCTBYIOLLYID  4acToTy
NOCNeaoBaTENbHOCTU U COOEPXKALLMIACA B KPOBM TEX e WHOKYNMPOBaHHbIX'. OTOT rpadeH coaepxut
nocnegoBsatensHoctn  MPHK, koTopass saBnsetcsa  3anporpammupoBaHHon  PHK,  kogwmpytowen
onpeaeneHHbl 6enok, ¢ Lenbio M3MEHEHUsT KOHKPEeTHOW nocrnegoBatensHocTy OHK.

MPHK wun3BnekaeTca C nNomMOLbD TOW >Xe HaHo-rpacpeHoBOW npouenypbl, YTO M Bbiwe, u3 6a3oBbiX
KNeTOoYHbIX (pparMeHTOB OpPraHn3mMoB, NPUCYTCTBYIOLLMX B BaKuMHe. K HUM OTHOCATCSA CTBOMOBbIE KNETKU 13
yernoBeyecknx 3MOPMOHOB, a Takke U3 OSMOPUOHOB 006e3bsH, ObIKOB W  OPYrMX MNO3BOHOYHBLIX U
6ecno3BOHOYHbIX, KOTOpPbIE Mbl €Lle He MOSIHOCTbI MAEHTUMUUMPOBANN Ha LaHHbI MOMEHT, BKIHOYas
knetkn n JHK Hydra vulgaris, koTopble HaHO-rpadeHy yaanochb BbiAeNUTb U C NOMOLLBK KOTOPbIX HaHO-
rpadeH, 3apaHee 3anporpaMmMMpoBaHHbIM CNocobom NMbo ynpaBnseMbln ANCTAHUMOHHO curHanamm 5G u
T.N., BO3bMET UX reHeTU4Yeckne nocrefoBaTenlbHOCTU 3@ OCHOBY MNKN pecypc Ans (OpMUMPOBaHUSA HUTEWN
MPHK, ¢ nomoLybio KOTOpbIX OHW ByayT 3amMeHsTb ucxogHble HuUTK [HK knetok 4enoBeka npuBUTOrO
cybbekTa.

YacTtuua HaHo-rpadpeHa NpUTArMBaeTcs K KneTke W rpynnam KrneTok, KoTopble obpasyloT onpenerieHHble
TKaHW C MOMOLLBIO COOTBETCTBYIOLUMX SMEKTPOMAarHUTHbIX MWKPOYacTOT, COAEepPXallMXCH B KavecTBe
CBOWCTB CaMUX HaHO-rpaddeHOBbIX CTPYKTYP. OTU UCKYCCTBEHHbIE BUPYCONOA00HbIE YacTuLbl coaepxaliue
MPHK 6yayT ocyllecTBNSATbL reHeTuyeckme uameHeHus B knetodHon OHK ¢ ucnonb3oBaHvem npoueaypbl
06paTHOWN TPaAHCKPUNLMK, HO NOA yNpaBneHNEM NCKYCCTBEHHbIX YacTULL.

Kpome TOro, BakuuHbl ke € 3aBofa coepxaT HaHo-rpadeH, NHKancynupoBaBsLLMIiA nocnegoBaTenbHOCTU
MPHK, cneuudunyeckne mMPHK ana 3ameHbl KOHKPETHLIX FEHOB B KNeTKax onpeferneHHbiX TKaHen B
OpraHM3Me NMHOKYNNUPOBAHHbLIX NIOLEN.



HaHo-rpadeH kak 3anporpammuvpoBaHHbIA «YMHbIA» MOPOLLIOK CNOCOGEH M3MEHSTb reHOM YerioBeka nmbo
YaCTUYHO, KOHKPETHbIE reHbl, HaNpPUMep, KOHTPONUPYIOLME PENPOAYKTUBHYIO CUCTEMY UMK ee YacTu, Unu
reHbl, KOHTPONUPYIOLLME HEWPOHHbIE NPOLECCHl B MO3re MHOKYNMPOBAHHOIO, NGO NOMHOCTbI0 M3MEHSITb
BECb reHOM YerioBeka. M aTum npoueccoM MOXHO ynpaBnsTb AUCTaHUMOHHO. MpeBpallasi Yenoeeyeckoe
Teno B GMOMNOrMYeckyro MapuoHeTKy BO BIACTM PELLUEHUI TeX, KTO KOHTPONMPYET 3Ty TEXHOMOTIO.

C nomoLLbio 3TON TEXHOMOMMMU MOXHO caenaTb CTePUNbHbIM BCE HaceneHue, HebombLUyl rpynny BHYTpU
HaceneHuss WM  KOHKpeTHoro uHameuayyma. [locnegHee, no-BMOMMOMY, SIBRISIeTCS  3apaHee
3anporpaMMMpoBaHHbIM MPOLECCOM B YMHOM HaHO-rpaddeHe U He3aBUCUMMbIM OT BHELUHUX WMHCTPYKLMA.
OH Takke MOXET aKTUBMPOBaTb OMNpefeneHHble FeHbl UNN [eakTMBMPOBaTb WX, Bbi3biBasi 3dpdeEKTbI,
Xenaemble TEMU, KTO KOHTPONMPYET 3Ty TEXHOSOII0, HanpuMep, NosiBrieHne BCEBO3MOXHbIX 3aboneBaHui
N MEOMLIMHCKMX COCTOSIHWUIA, CBSI3aHHbIX C FeHeTUYeCKMMM Npobrnemamu, Unn Takme Kak pak. Takke MOXHO
BbI3blBaTb U KOHTpONMpoBaTb 3abonesaHusl, HasblBAEMbIMW BUPYCHbIMK, Y Tpynnbl nogen wunu vy
KOHKPETHbIX UHAMBMOYYMOB.

B pasnunyHbIx peakuusix camoro no cebe rpaceHa AOCTATOMHO Ansi TOro, YTobbl Y MHOKYNMPOBaHHOMO
pa3BUNNCL CUCTEMHbIE BOCMANMTENbHble MPOLECCHl C LIMTOKMHOBBIMUA LUITOPMamMn®, KOTOpbIE BbI3bIBAIOT
HeGnaronpusiTHole peakuMu OpraHuaMa, Takue Kak pasBUTME TPOMGOB W CrycTKOB KpoBu, 6e3
HeobX0AMMOCTM NPUCYTCTBUS KaKoro-nmbo, Tak Ha3biBaeMoro, 6enka LMNoB, Kak ero Ha3blBatT BO MHOMMX
Kpyrax, 1 O4HUM M3 NepBbIX NOPaXEHHbLIX MECT, ByayT nerkue.

Mbl paccmatpuBaeMm camy KoHuenuuio 6ernka LWMNoB Kak nonbiTKy 3eMHOro o6bscHeHusa ropasgo 6onee
CNoXHoro npouecca. [lenctButenbHO, TaM cogepxaTtcsi 6enkoBble Kancyrbl, KOTOPblE MOXHO OTHECTU K
KaTteropuun 6enkoB LUMMNOB NN CUHTETUYECKUX BMPYCOB, HO, KaK s1 onvcana Bbilwe, 3T 6enku cobupatoTcs
MPHK, cogepxaliencsa B yactuuax rpadeHa, To ecTb Ansi HOpMaribHON YerioBEYECKON Hayku OHU OyayT
BUOETb TOMBbKO MUKpo4YacTuuy rpadeHa, a He cogepxawytoca B Her MPHK, koTopasi, B CBOIO o4vepeab,
nameHsieT [JHK KneTokK, ¢ KOTOPbIMM OHa BCTYMNAET B KOHTAKT.

Camu no cebe a3t Genkn, MHOrMe u3 KOTOPbIX MOryT ObITb KnaccuduuupoBaHbl Kak 6enku LWwumnos,
ABNAIOTCA CbipbeM AN rpadeHa, Kak reHeTudeckne pecypcbl Afs BHECEHUS AarnbHenlwmnX U3MeHeHUn B
OHK cyb6bekta. XoTs U He y BCEX MHOKYNMPOBAHHbLIX CYyObEKTOB NPON30MAYT OOHU U Te Xe U3MEHEHUS, Y
HaHo-rpadbeHa bygeT noTeHumanoHas BO3MOXHOCTb NPUBErHyTb K 3TOMy pecypcy, No KpanHen mepe, B
KayecTBe CKpbITOro noTeHuunana.

M c nomoLlblo 9TOM TEXHONOrMM OH JaeT KOHTposiepaM BCEro 3Toro nonHyk 6asy aaHHbix OHK Bcero
4YenoBeYEeCKOro HacerneHus, no KpamHen mepe, MHOKYITMPOBaHHbIX.

Cam HaHo-rpadeH pearvpyeT Ha CTUMYNSLMIO ONpeferieHHoro curHana B guanasoHe 5G, Bo3Bpallas
curHan obpaTHO Ha u3nyyaTenb W coaepXaliuii NomnHyt 6asy AaHHbIX He TONIbKO O MOSIHOM reHome
KaXKgoro MHOKYNMPOBAHHOIO MHAMBUAYYMA, HO U O Nporpecce MyTaLuii.

OTa HaHoTexHonorns opMmpyeT U yCTaHaBNMBaAET BHYTPEHHIO Peakuuio Ha CIyXOBble CTUMYMbl UK
3BYKM, 4TO O3Ha4yaeT ChnocobHOCTL nepefaBatb M NPUHUMMATbL  3BYK Kak  MUKPOGIOH BHYTPM
WHOKYNMPOBAHHOro cybbekTa, a Takke CrnocobHOCTb nepedaBaTb Bubpauun, KOTOpble WHAUBUMAYYM
WHTEpPNPEeTUPYET Kak rofioca B ero rofioBe, BbiBOASLLME CUMHTETMYECKYIO TernenaTmio Ha 6onee LWMPOKMIA U
3(P(PEKTUBHBIN YPOBEHDb C LiESTbI0 MaCcCOBbIX MaHUMYNALWNA.

Ecnu coenathb elle oavH wwar Bneped, MOXHO NpeanonoXuTb, YTO Tak Kak HaHOTEXHONOrMs rpadpeHa nerko
NMPOHMKaeT Yepes KPOBSHOW Gapbep YernoBeveckoro Mo3sra, OH pasMeLLaeTcsl Mexay HempoHaMu 1 Mexay
nUx aeHaputamn, 3PEEKTUBHO KOHTPONUPYS akCMOMAaTUYECKYH [Oenonspusauuio, BpeMs U KavyecTBo
HEeMPOTPaHCMUTTEPOB, a Takke TOYHYI GUO3MEKTPUYECKYHO YACTOTY KaXaoW OTAENbHOW Aenonspusauui.
3OTO0 co3aeT BO3MOXHOCTb He TOMbKO CYMTbIBaTbL AEMNONSpU3aumnm U B3aMMoaencTB1S MexXay HEMPOHHLIMU
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ceTaAMU Mo3ra 1 nepegaBaTh MX B ceTb 5G, HO Takke faeT BO3MOXHOCTb MMMMAHTUPOBATb MbICIU N UAEN,
KOHTPONUPYS ANHAMUKY YacTOT BMOINEKTPUUECKNX U XMMUYECKMX HENPOTPAHCMUTTEPOB B MO3re. OTOT BU4
HEeNPOHaSbHOrO KOHTPOMA C MOMOLLBK 3MEKTPOMAarHUTHbIX YacToT, UCKYCCTBEHHOW HenpoMoaynsaumm nnu
MHM, 1 Tarke n3-3a nameHeHus HK HepBHbIX KNeTok, co3gaeT adpdekT anonTtosa unu rméenn KneTok.

Mapa3uTtbl, OGHapYy)XeHHblIe B BaKUUHaX:
Microfilaria: B mapke Pfizer, B 15 13 50 donakoHoB ¢ gosamu, 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.

Opyrumn cnoBamu, He ObiNno OGHApPY)XEHO BUMAMMBIX NMApasMTOB Ha pasHbiX CTaausiXx MX LUMKNa unu B
reHeTM4ecKMx cnefax BO BCEX BaKUMHax OAHOW NapTuv, U OHW pasnuyatotca oT bpeHpa k 6peHay. Ho
Npu3HakM napasvToB ObiNM OBHapyxeHbl BO Bcex obpasuax BaKuWHbl U3 TeCTMPOBaHHbIX Hamu 150
dnakoHOB 003, B 3 Kopobkax no 50 WTyK KaXKgon MapKu.

MnntocTpaTmBHble n3obpaxeHus. ** M3obpaxeHusa He nogaepxumsatorcs **

Mbl 0OHapyxunu Habnogaemble BapMaHTbl Napa3nToB, KOTOPLIX HET B MOMX 6a3ax JaHHbIX, U Mbl NOKa He
CMOIMN MX KaTanorm3npoBaTb UM COOTHECTU C KaKOM-NMBOo TekyLlen knaccmdukaumen yenoseka. BnonHe
BO3MOXHO, YTO OHW SBMAOTCH FEHHO-MHXEHEPHBIMU, TO €CTb CneundUYHbIMA AN1S BaKUMH, F€HETUYECKN
CO3[aHHbIMU ANs BakUWH M He BCTpedvatoTcs B cBO6OAHOM cocTOsHUU. OHM Gbinn obHapyXeHbl BO BCEX
150 obpasuax.

Mbl Takke OBGHapPYXWnn BbICOKOMAarHUTHbIE KpUCTaninyeckne npo3padHble rpadeHoBble CTPYKTYpbl C
yepBeobpasHon opmoin, 06yCNoOBNEHHON CBA3SIMU MeXAy YacTuuamMmu. OTU CTPYKTYPbl NO4 MUKPOCKOMNOM
MOXHO NPUHATb 3a NapasnToB. OTO HE UCKIKYaeT NPUCYTCTBUA ODHapyXMBaeMbIX NapasnToB, ONMCaHHbIX
BblLLE.

CTouT Takke OTMETUTb, YTO COAEPXKaHWE XUOKOCTEN ANS UHOKYNSLUMM HEe SIBNSETCA OAHOPOOHbIM Aaxe B
npegenax OAHOM MapTMM WM KOPOOKM OOHOW MapkuM, a BapbupyeTcsi OT OyTbikM K OyTbinke, 4TO
noaTBepXaaeT TOT akT, YTO OHM MOryT ObiTb WMCMONb30BaHbl AN BBEOAEHUSA OnpeaeneHHon [Oo3bl
KaXkOoMy 4ernoBeKky MO XenaHuK TeX, KTO KOHTponupyeT nnaHaemuto. ITo, No KparHen mepe, ansa 150
00pasuoB, KOTOpbIE ObINN B HALLIEM PACMNOPSKEHUN.

Benok wuna.

Mon Genkom LUMNOB NMOHUMAOT cOOCTBEHHO 0BONOYKY BMpyca, T€ €e YacTu, KOTopble MPUKPENMSTCS K
peuenTopam KneTok.

B coctaBe Xngkoctu ons MHOKYNAUMN Mbl HE OBHapyxmnu Gernka wunoe, COOTBETCTBYIOLWEro Sars-Cov-2
unu nobomy BMpycy Tuna Sars, 4TO OAHO3HAYHO WCKIOYaeT WCMONb30BaHME 3TOM XWOKOCTM AOns
WHOKYNSLUMM B Ka4yecTBe BaKLMHbI, NMOCKOSMbKY OHM He copepxaT Gmonormyeckoro BellecTtBa, CnocobHOro
CTUMYNMPOBAThL UK BbI3biBaTb BbIPabOTKy aHTUTEN.

OpHako, NOCKONbKy BHYTPM Kaxaow OyTbinkv 6bln 0BGHapyXeH HacTOosLWMA 300Mapk OpraHM4YecKkoro u
HeopraHM4yeckoro martepuana, npucytcteve O6enkoB B COCTOSHWUM unu pasmepe MeHee 100 HM MOXHO
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WHTEepnpeTupoBaTb Kak HEKUM TUM BUpyca WM 3K30COMbI BHYTPU >KUOKOCTU ANA MHOKYNAUUKW, HO
obpasoBaBLUencs B pe3yrnbTate b1onormyeckoro xaoca BHyTpU U He COOTBETCTBYIOLLMIA HU OAHOMY BUPYCY
Sars. OgHako 9 He cuuTal 3TO OOOCHOBaAHWMEM UMW ONpaBAaHMEM TOro, YTO MMEHHO 3TW peareHThbl
BbI3bIBAOT aHTUTENa, NOCKONbKY UX pasHoobpasne O4YeHb BErMKO M XaoTUYHO, U HU OOWH U3 HUX He
cooTBeTCTBYeT Sars unu Sars-Cov-2, 3To NpocTo 6enku WnnoB, KOTOpble MOXHO Obino O6bl HaNTK B cyne
BGuonornyeckoro matepuana.

Mbl cunTaem, 4To NobGOYHbIE peakuun, NpunucbiBaeMble Genkam LMMNoB, O KOTOPbIX COObLaloT MHOrne
nccnenoBaTenu, NPOMCXoAsT He OT 3TOro Kracca GenkoB Kak TakoBbIX, @ UX NyTalT C BbICOKOTOKCUYHBIMU
peakuMsiM1, Bbi3blBAEMbIMU CaMUM rpaddeHOM.

A formkHa NPOACHUTb, YTO rpadpeH B CyGCTaHUMU AN MHOKYNALUMN MeHSeTCa No (oopMe U MOMEKYNSpHOMY
COCTaBy MMM COCTaBY YacTul, NO XenaHuto, NOCKOSTbKY 3TO HAHOTEXHOMOrMs, N B AOMNOMIHEHUE K YEPHOMY
HaHo-rpadbeHy npucyTcTByeT 6OnblOoe KONMMYECTBO  KPUCTANIMYECKOro HaHo-rpadpeHa, KOTopbin
npospaveH, W Wn3-3a CBOEro MOJIEKYNISAPHOro pasmepa, MeHbliero, 4Yem Yy nwboro Bupyca, He
obGHapyxmBaeTcsl B KneTkax, TeM 6ornee, B TKaHAX WK B KPOBSIHOM CrycTke, M3y4aemMoM 4erioBe4ecKomn
MEONLNHCKON HAYKOW C LENbl  YCTAHOBIIEHMSI €r0 MPUYUHBbI. TOYHO TakK Xe HaHo-rpadeH He Oyger
pearMpoBaTb Ha XMMWYECKME peareHTbl, MWcnonb3yemble ang obHapyXeHuss U  Knaccudukaumm
BGuonornyeckoro cogepXumoro obpasua TkaHu wunu kpoBu. Ero Henb3a HaWTM nog  ONTUYECKUM
MUKPOCKONOM, a OH B Jnydwem cnydae OyaeT BuAEH Mo 3SEeKTPOHHbIM MWKPOCKOMOM Kak cepus
nonynpo3payvHbix GPubpom, ecnm aTo NO3BOSSET KOHLEHTPAaLMA HaHO-rpadeHa.

Opyrummn cnoBamum, NnpnyrHon obpa3oBaHus TPOMOOB (CryCTKOB) SiBNsAeTcsa cam rpadeH, a He 6enok wuna.

HaHo-yacTuubl NMNUOOB N TSHKENbIX MEeTansoB, cTanu, xenesa, 6apus, ctpoHuus 38, TuTaHa, 30510Ta U
anloMMHMA B crnegax, OOHapy)XeHHbIX B CTPYKTYPHbIX MepenneTeHusix rpadeHa B XKMAKOCTAX Ans
WHOKYNSILUMK, BbI3bIBAIOT peakumm CBepTbiBaHWs KpOBWU: nosiBneHve ¢ubponaoB KpPOBM 3puUTpoumUTaMm
NMPONCXOANT MrHOBEHHO MPWU 3apakeHun HopManbHOro obpasua KpoBM BELECTBOM, COAEpXallMMCs B
BakUMHax, B HabntogaeMom uccrneaoBaHHoOM konmyectBe 1/100 yacten. 3Ta peakuusi CBepTbiBaHUS
Habnoganack Bo Bcex obpasuax TKaHeW M KOMMbITEPU3MPOBAHHbBIX NMPOrHOCTUYECKUX MOAENNAX, NpuUyem
pes3ynbTaTbl COBNaganv Apyr ¢ Apyrom.

BewecTBa B XXMOKOCTAX AN MHOKYNSALUMU Bbi3biBaloT obpasoBaHne Tpombos! M Touka.

TeM He MeHee, A He UCKM4aw, 4YTO Mope OMonorMyeckoro maTepuana Takke MOXET BbI3blBaTb
obpasoBaHne TPOMOOB, NOCKOSMbKY OHO Bbi3biBAET BCEBO3MOXHbIE HEBNAronpuaTHbIE peakuumn opraHn3ma.
Yxe 310 camo no cebe aBnseTcs Lenblo NPUCYTCTBUSA 3TOr0 reHeTUYEecKoro M TKaHeBOro matepuana B
AononHeHne K obecnevyeHnto pasHoobPa3HOro NCTOMHUKA HeYernoBeYeckux 1 yenoseyecknx uenodek JHK
Anst cHabXxeHns HaHOTeXHoNorMn celpbem ans dopmmnposaHmnss MPHK/PHK-nonvvepasbl, 4Tobbl OHa Morna
BHOCUTb M3MeHeHus B [JHK yenoBeyeckux KNeToK MHOKYNMPOBAHHOIO B 3aBMCUMOCTM OT TOrO, Kakas
KomaHaa noctynaet vyepes cetn 5G n Tomy nogobHoe.

[pyroe npuvMeHeHne Mbl BUOMM B MPUCYTCTBMM pPasfnyHbiX OMONorMyecknx matepumanoB B COCTaBe
XMAOKOCTU AN UHOKYNSAUMK / BakuuH (4TO BKMOYaeT B cebs CTBONOBbIE KNETKM YenoBeka U 00e3bsiHbUX,
CMNOXHYI TKaHb Nnoga, TO eCTb ele HECKONbKO COeAMHEHHbIX AMOPUOHAaNbHbLIX KNETOK YernoBeYvyecKoro,
Oblubero n 06e3bsiHLEr0 MPOUCXOXAEHUS, CPean APYrMX KNETOK N TPYOHO MAEHTUMULMPYEMbIE TKaHN) 3TO
Onst Toro, 4tobbl nporpeccuBHbiM 0OOPa3oOM BhbI3bIBATb MEPErPy3Ky WM KOMManc MMMYHHOW CUCTEMBbI
WHOKYITMPOBAHHOIO 4esiloBeka, YTO B MEPBY0 ouvepedb MPUMBOOAMT K MOSABMEHUIO OMNMOPTYHUCTUYECKNX
3aboneBaHuM BCEX BWMAOB, NMOMUMO AYTOMMMYHHbIX COCTOSIHUA, W BCK MOMHYK KapTUHY, K KOTOPOW
NpMBOANT paspyLLUMBLUAACA WMMYyHHasi cuUCTema, nogobHO TOMy, Kak 3TO OnuMcaHo Yy NauMeHToB C
awarHosoMm BWY, HO cTpemuTenbHbiM 06pa3oM B TEUYEHWE HECKONbKUX OHEW UMM MECSLEB, B HEKOTOPbIX

cny4vyadax MUHYT UInn 4acos.
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Mbl paccmatpvBaem 3Ty neperpysky MMMYHHOM CUCTEMbl KakK 4YacTb HeobXoOAMMOW KapTuHbI, KOTopas
BbI3blBaeT Y KaXXO4oro MHOKYNMPOBAHHOMO naumeHTa, YTobbl 3aTOPMO3UTb U OCNabuTb UMMYHHYIO CUCTEMY,
B TO BpeMs Kak rpadeHoBas HaHOTEXHOMOrns [OeWCTBYeT W BbINOMNHAET 3anporpamMMpOBaHHbIE
BHYTPEHHNE N3MEHEHMS N YTOObI MakCUMM3npoBaTb 3EKTUBHOCTb rpaddeHOBON TEXHOSOIMMN.

EcTb uyenoeeveckue unccrnenoBaHusl, KOTOpble YTBEPXAAKOT, YTO rpadeH HETOKCUMYEH U He Bbi3blBaeT
HUKaKNUX peakuuii, HO, BO-NepPBbIX, CYLLECTBYET HECKONbKO TUMOB rpadpeHa, HEKOTOpble N3 HUX HETOKCUYHBI,
a HeKoTopble TOKCUYHBLI. Ho S formkHa nogYepkHyTb, YTO Mbl FOBOPUM 34€Cb HE O HanMyum UHEepPTHOro
rpadpeHa, a O HaAHOTEXHOMOrUSAX, KOTOpble WCMOMb3ylT rpadeH B KayecTBe OCHOBHOMO Cbipbs,
HaHOTEXHONOMSAX, caenaHHbIX B OCHOBHOM W3 rpad)eHa, HO He TONbKO, MOCKOMbKY, Kak si ynoMuHana
paHee, Mbl HaLWM pasHble MeTanmbl, ONUCaHHbIE BhILLE, BMIIETEHHbIE B KPUCTANIMYECKY0 MaTpULYy CaMoro
rpadeHa, NnomeLlleHHble Tyda, NOTOMY YTO OHM MpPMOAT HAHOTEXHOMOMMSIM MBKOCTb B €e peakuusix Ha
pasnnyHble MUKPOBOJSIHOBbLIE YaCTOTbl, U3NyYaemble B OCHOBHOM ceTsiMu 5G, nockonbky ux Gonbluas
MponyckHasi CNOCOGHOCTb UMM EeMKOCTb AuanasoHa MOAXOAMT AN KOHTPONs HaHoyacTuy rpadeHa. Kak
caMu KOMMOHEHTbI, YTOObI 3acTaBUTb 3Ty HAHOTEXHOMOIMI0 paboTaTs.

A ncnonb3yto TEPMUH «HaHO-rpadheH» Bbllle, NOTOMY YTO rpadpeH SIBMNSIeTCS OCHOBHbLIM KOMMOHEHTOM,
Mcrnonb3yemblM AN NPOU3BOACTBA YMHbIX YacTuL, COOTBETCTBYIOLIMX HAaHOPOOGOTaM, HO S MoAYepKuBato,
YTO 9TO HE eAMHCTBEHHbIN MaTepuarn, HeobXxoaMMbI NS paboTbl yka3aHHOW HaHOTexHonoruu. MNMomHsa o
TOM, YTO ITOT KMacC TEeXHOMOrUiA KOHTPONMPYETCS C MOMOLLbI OnpederieHHbIX MUKpoOYacToT Mo Tuny
TOYHbIX 3HEPreTMYeckUx agpecoB Kak AN KaAoW rpynnbl HAHOYaCTUL, Tak U ONS KaXO4oW OTAernbHOM
HaHOYacCTULbl, €CrK 3TO HeOOXoANMO.

3OTO MOXHO OGBACHUTL, NMPUCBOUB KaXXA0M HAaHOYaCcTULEe HOMEpP, KOTOPLIN NPeACTaBNAeT MUKPOYACTOTY, Ha
KOTOpylo OHa OyaeT pearvpoBaTb Npu eé€ obnydeHun. B pesynbTate HaHo4acTMua BKIOYaeT Mnu
BbIKIIOYAET PeLenTopbl HAa CBOeN NOBEPXHOCTU, KOTOPbIe MO3BONSIOT el NMMBO0 NPUCOEANHSATLCA K OPYrMM
HaHoyacTuuaMm Ans opMupoBaHUs Gonee CrnoXHbIX CTPYKTYP, NMOO NpUCOeaMHSATLCS K TKaHAM WUnu
OTAENbHbIM KNneTkaM WMHOKYNMPOBaHHOTO cybbekTa. OTW HaHoYacTUUbl UM HaHo-rpadpeHbl OBMXKYTCS B
OCHOBHOM rpynnamMu ¢ 0guHaKoBOW 3a4aHHOW YacTOTOW.

He Bce HaHo4acTuubl, O6Hapy)KeHHbIe B XMOKOCTAX ONA WHOKyNnAuunW, nonyyvymBlIMX HenpasBuliibHOE
Ha3BaHMe BaKUWHbI, UMEKT OANHAKOBYIO CTPYKTYPY, N Mbl MOXEM pa3fenintb NX Ha ABe SonbLune rpynnbi:

A.) Te, KOTOpble MMEKT AENCTBUE WUNKN CTPYKTYpy, obpasyiowume Gonee cnoxHble OOBbEKTLI, TakMe Kak
HaHOTPYOKK, KOTOpble cuMThIBalOT U AekoampytoT [HK B aapax kneTok u

b.) KOoHTenHepbl, NpeacTaBnAwoWmMe cobon HaHoYacTUUbl rpadeHa, cogepxaline 1M TpaHCnopTupyoLne
reHetmdeckmn matepman B dopme PHK n MPHK (M = mecceHoxep), yKe rotoBble K 3anycky npolecca
obpaTHOM TpaHCKpUNTa3sbl, TeM cambiM M3MeHAa ucxogHyto [OHK no 3anpocy nporpammebl, KoTopas
KOHTPONUPYET  HaHoTexHomormn. S Takke  HasbiBald 3T KOHTEWMHEPbl  CMHTETUYECKUMMU
HaHOTEXHOSTOrMYECKUMM BUPYCaMU.

B cniyyae tvna A.), OHM MOryT MPUKPENSTLCA K cCaMUM peLenTopam unu 6enkam-wmnam Bupyca-ak3ocoMbl
OPraHN4ecKkoro NMPOUCXOXAEHUS N U3MEHSTb MX CBOWCTBA WM aTpubyTbl CBA3WM C peuentopaMmu KrneTku, B
COOTBETCTBMM CO CBOEWN NPOrpamMmmon.

B cny4yae B.) oHn TpaHcnopTupytoT He Tonbko PHK, MPHK, HO n dbepmeHThl, Heobxoammble ansa npouecca
ob6patHoii  TpaHckpunumn®. Ot MPHK, nPHK u ux depmeHTbl nNpoussoasaTcss B Tex e KneTkax
WHOKYNMPOBAHHOrO CyObeKkTa M TPaHCMOPTUPYKOTCS MO KPOBOTOKY C MOMOLLbIO €CTECTBEHHbIX 9K30COM,
yrnpaBnsemblx HaHo-rpadpeHoOM, W Mbl Takke Habnwganu, 4To HaHo-rpacdeH Tuna B.) cnocobeH
camocToaTenbHO TpaHcnopTuposaTe MPHK 1 dbepmMeHThI.



UnntoctpatmBHble n3obpaxkeHus ** 13obpaxeHns He noggepxusarorcs **
PacnpocTpaHeHue unu nepeaava-3apaxeHue.

Kak B KynbTypax opraHM4Yeckux KneTok, Tak 1 B MPOrHO3Npyemor MoAeny YenoBevyeckoro Tena, co3aaHHom
ronorpacomMyeckuMm  KOMMbOTEpPOM, Habnoganacb CunbHasi  peakuuMsi  TOKCUYHOCTM — OpraHvMama,
COOTBETCTBYIOLLAA MPUCYTCTBMIO XUMWUYECKUX $A0B, B COYETaHWM C BTOPXEHMEM B GMONOrnyeckoro
maTtepvana, Bbl3blBaloOLLEro o4arn MHeKLmu.

Peakunsi opraHnama — 370 TpPeBOra C BbICOKOTOKCMYHbLIM COCTOSIHMEM TKaHeW, 0COOEHHO Mo3ra, Nerkux,
NeyeHn 1 NoYek, MIMeHHO B TaKOM Nopsaake.

OTa peakuuss Bbl3BaHa W3MEHEHWEM CMOCOOHOCTM MEPEHOCUTb KUCIIOPOA WU3-3a8 CHMKEHHOTO U
HapyLleHHOro [OeWCTBMS remornobvHa B KpPOBW, B COYETaAHMM C O6WMM obegHEHMEM KanumnsipHOro
KpoBOOGpaLLeHNs!, BIUSIIOLLLErO HA BECb OPraHM3M, C 0COGEHHO 3aMeTHbIM BO34eNCTBMEM Ha rnasa, Mo3r u
PENPOAYKTUBHYIO CUCTEMY KaK Y MY>KYMH, TaK U Y XKEHLLWH.

OTO BbI3bIBAET ycnoBuA HEeOOCTaTOYHOM OKcureHauum u OTCYTCTBUA HpaBMﬂbHOVI N nuTaTenbHoOm
KIeTo4YHOM cpenbl, 4TO OAHO3HA4YHO BbI3bIBA€T OT KNEeTO4YHOro MMUKPOHEKpPO3a A0 KNeTOYHOro HeKpo3a uin
anonto3a C nosAsrieHnem ycn0|3|/|17| KpaVIHeVI TOKCUYHOCTU B TKaHAX, YTO B CBOKO oO4epedb Bbl3blBaeT
Nnpon3BOACTBO KIETOYHbIX 3K30COM AJ14 TOro, YTOOLI CUrHanm3npoBaTtb OAPYrMMm KrneTkam, MHd)OpMVIpOBaTb
nx o np06neme, KOTOpaa y HUX €CTb, N KaK MeToq n3daBneHus ot 3arpAa3HAarWmnX sewectB U TOKCUMHOB,
KOTOpble BTOPraroTCA B KIETKN.

OTU KNETKM B COCTOSIHUM TPEBOIM NEPEXOAST B PEXMM BbPKMBAHUS, @ HE B HOPMarbHbIA pPenpoayKTUBHbBIN
PEXUM, YTO SIBNSIETCS COCTOSIHUEM MIU YCIOBMEM B TKaHsSIX, MaeanbHO CMoCOOCTBYHOLIMM pPasBUTUIO
pakoBbix onyxonei. MponcxoauT pasBuTe pakoBbIX 3ab0neBaHNi.

OTM  3K30COMbLI, BblAensemMble TKaHAMWU B  COCTOSIHUU TpeBorn, BblAENAKTCA U3 OpraHn3mMma
MHOKYINMMPOBAHHOIO 4enoBeKka 4epel3 XUOKOCTU ero tena un 4yepes ero cobcTBEHHOE AblxaHune. Ecnu /:l,pyr017|
He VIHOKyﬂVIpOBaHHbIVI yerioBek HaxogutcA B NPUCYTCTBUU  UHOKYJTMPOBAHHOIO U nocneaHui
AOEMOHCTPpUpyeT CbI/I3I/IOJ'IOFI/I‘-IeCKyPO KapTuHy, COBMECTUMYHO C OOHOM M3 3TUX 3K30COM WUNKU BMUPYCOB, Y
nocrnegHero nposaBnAeTcAa CoOOTBETCTBYOLLAA CMMITOMaAaTU4eCKana peakums.

M aTa cumnTomMaTtMka MOXET COOTBETCTBOBaTb WM HE COOTBETCTBOBATb yXe WU3BECTHbIM BUPYCHbIM
3aboneBaHusMm, 3anyckaa UuenHyrw peakuuio B BuAe 3apaXeHua Mexny WHOKYNMpOBaHHbIMU U HE
MHOKYNnMpoBaHHbIMK, HO nNnoA4YepkKMBalko, 4YTO WUHOKYJIIMPOBaHHbIE BcCeraa 6y,1:|,yT MMETb Tropasgo bonee
cna6y+o MMMYHHYIO CUCTEMY, YEM HE MHOKYITMPOBAHHbLIE, YTO CHMWXaeT OXXnaaHNA Ha X BOCCTaHOBIIEHNE.

MHOKyﬂMpOBaHHbIVI nMHAMBNAO NOCTOAHHO BblOeNAeT HaHo-rpa(beH, KOTOprI‘;I MoXeT ObiTb BBeAEeH B
OpraHM3mMm He WMHOKYINMpOBaHHbIX MHOMBWOOB, e B HebonblWNX MacwTabdbax unM B 3aBUCMMOCTU OT €ro
Konn4yecTtBa, OH Ha4YHET aKTMBMPOBATbCA, KaK 3anporpaMmmMmmpoBaHO, MNbiTadCb BHECTU COOTBETCTBYHOLLUE
reHeTn4eCckne USMeHeHua y 3Tux He MHOKYJNIMpPOBaHHbIX UHOUBUOOB.

[MosiBneHne unm oTCyTCTBME CUMMTOMOB MM NOBOYHBIX peaKkumi y He MHOKYIIMPOBAHHOIO Yyernoseka byaer
3aBUCETb OT CTENEHN BO3AENCTBUSA Ha HEr0 MHOKYNMPOBAHHOIO YesioBeka (nogen), a Takke OT CUrbl Unm
PU3NYECKOrOo COCTOAHUS HE MHOKYNIMPOBAHHOIO YenoBeka u obLiero COCTOSHUSA ero MUMMYHHOW cuctemsl. U
nogsepraroLimecs BO3AENCTBUIO YACTM HE MHOKYNMPOBAHHOIO YesioBeka, Takme Kak nerkme u cnmsmncrble
060onoykn, Haubonee yaA3BUMbI A1 U3MEHEHWA W MMMYHOMOIMYECKUX peakuuMi B MNpUCYTCTBUM
€CTECTBEHHbIX 3K30COM M3-32 YPE3BbIYANHON TKAHEBOW TOKCMYHOCTM WM MCKYCCTBEHHbIX 3K30COM MU3-3a
HaHo-rpadeHa, KOTOpbIN BLICBODOXAAETCA U pacnpoCTPaHSAETCH NHOKYNMPOBAHHbBIM YEMNOBEKOM.



Kpome Toro, nepBoi TOYKON, rae B COOTBETCTBMU C NPeABapUTENbHbBIM NPOrpaMMUpoBaHNEM HaHo-rpadeH
OynoeT OencTBOBaTb, SIBNSIETCA PENpoAyKTMBHas cucTemMa Jto[eln, B pesynbTaTe Yero OHM CTaHOBSITCS
OecnnogHbIMN.

Kak ynomuHanochb Bbille, HAaHO-rpadeH MPOU3BOAUT UCKYCCTBEHHbIE BUPYCbl UMM 9K30COMbI, UCMOSb3Ys
KNeTKM CcaMOro MWHOKYNIMPOBaHHOIO uYerioBeka. HaHorpadpeH, npUKPEnneHHbIn K CO3[4aHHbIM - UM
NCKYCCTBEHHBIM BUpYCaM, CEKPEeTUPYeTCsi M PacnpoCTpPaHSIeTCs MHOKYNMPOBaHHbIMK TOAbMU B BUAE
BMPYCOB, MPOWU3BEAEHHbIX C TMOMOLLbIO HAHOTEXHOMOMMIN, KOTOpble, B CBOK oOYepedb, coepxar
HaHOTEXHOMOMMK, M CrocobHblE NepeaaBaTb HAaHO-rpad)eH OT YenoBeKa K YENoBeKy, OT MHOKYNTMPOBaHHOIO
yeroBeka K He MHOKYINMPOBAHHOMY.

Elle oaHMM BaXHbIM MOMEHTOM SIBIMIAETCSA TO, YTO HAHO-TpadheH CoaepPXKXUTCA He TOMNbKO B BaKLMHaX, HO U B
GecuncneHHblx nepepaboTaHHbIX MPOAYKTaxX MUTaHWUS, XUMUYECKUX BeLLEeCTBaX, KOHTaKTUPYOLWMX C
YerioBEKOM, TakMX Kak KOCMeTMKa W Kpema, macna nnsi NpUroToBrEHUS MWLM, a Takke B OpYrnx
nekapcTBax, BBOAUMbIX MHBEKLMOHHO UMK NpUHUMaeMbiX nepopansHo. OH coaoepXutca B nectuuuaax u
NCKYCCTBEHHbIX YA0OpPEeHUsiX, B CMa30YHbIX XXMUAKOCTSIX, aBTOMOOMMbHbLIX Macnax u ruapaBrn4yeckux
XMOKOCTSIX, @ Takke BO MHOMMX OpyrMx MecTtax. HaHo-rpacdeH Takke coaoepXutcss B XUMTpeinax,
KOTOPbIMU CUCTEMATUYECKN OMNPbLICKMBAIOT 3EMMI0 Ha NPOTSHKEHUM MHOTUX NeT.

OTO He TOonbKo CI'IOCOGCTByeT pacnpocTpaHeHnto CUHTETUYECKMX BUPYCOB Mexay nwogbMn, BHE
3aBMCMMOCTMN OT TOro, WHOKyNMMpoBaHbl OHU WM HET, HO TaKkKe BbIi3blBA€T aHOMalJIbHO BbICOKYIO
ANEKTPOMarHnTHyt0 peaktTMuBHOCTb BO BCE€X OPraHN4YeCKMX TKaHAX, BKIto4YadA pacTUTeribHbIe.

KoHTponb Guonormyeckmx w MNOBEAEHYECKUX peakumm C MNOMOLLUbI TEXHONOMMM  UCKYCCTBEHHON
HEMpOMOAYNAUMN  CYyLLEeCTBYEeT yXe MHOro JfeT, a nporpaMma WHOKYNsiUMWA,  MCMOob3ytoLuas
HecywecTBylowmnn Sars-Cov-2 B KadecTBe npeasnora, TOnbKo euwe Oonblie yckopsieT npouece
abCoMTHOrO KOHTPONSA 3a CYET UCNONb30BaHWS OnNpeaeneHHbIX YacToT, KOHTPONMPYEMbIX KOMMbOTEPaMu
c BbICOKOPA3BUTbIM  UCKYCCTBEHHbIM  WHTENNEKTOM, HeAOCTYyMNHbIMM  ANst  MOHMMaHusA
cpegHecTatuctTMdeckoro HaceneHus 3emnu.  [pouecc TpaHCrymMaHu3ma W acCUMUNAUUW  3E€MHOM
6Gronornmn, ocobeHHO BLUONorMM YernoBeka, B MHTEPHET-NOA0OHYI0 CETb YNPaBNEHNS BCEM CYLLIUM.

Xyxe BCero Bo BCEM 3TOM TO, YTO OObIYHbIE NIOAN HE MOHMMAIOT, YTO AENO HE TONbKO B TOM, KAk OHM
CMOTyT MonyYnUTb A0CTYN K WHTEepHEeTy, HO U B TOM, Kak VIHTEPHET CMOXEeT MonyyYuTb OOCTYN K HUM.
Cuctema, Kaban, koHTponupyowme 3emnio, 6yayT nMeTb abCOMTHBIA KOHTPOMb Hag Tem, YTo AenawoT
nan, HO faxe Had TeM, YTO YerloBeYeckoe HaceneHue AymMaeT, UMMMaHTUMPYst MbICIM U YyBCTBa C
MOMOLLLbIO 3TON TEXHOMOIUM.

HaHo-rpadeH, NpucyTCTBYIOLWMUIA B KUAKOCTAX AN MHOKYNsSuMKW, OyaeT He TOMbKO CNyXWTb MeTOAOM
HEeMeANIEHHOrO KOHTPONA U UCTPeONeHns 4enoBeyeckon MonynsauuM, HO OH Takke (YHKLMOHUPYET Kak
METO/ KOHTPONMpPYEMbIX reHeTUYECKUX U3MEHEHUI NS adanTauum Guonornyeckux Ten, ocobeHHo noaen,
K y4acTUIO B CETU KOHTPONMPYEMOWA Yepes MHTEPHET MHOPMaLUN.

Kaxxgoe Teno, Kak u B criydae 4enoseka, NpeactaBngeT cOO0N CrOXHYK BUOXMMUYECKYIO 3NEKTPUYECKYHO
cuctemy, ans (OyHKUMOHMPOBAHMS KOTOPOM TpebyeTcsa odeHb TOHKUA K cneumdmdeckun 6anadc. Jlioboe
NU3MEHeHMe 4acToT Tena, Hanpumep, CNpPOBOLMPOBAHHOE HAHO-rpacPeHOM, HAHOCUT Cepbe3Hbin yLiepo
BCEM CUCTEME, W Takoro BHe3anHoro gucbanaHca, Kak npu TOMbKO YTO COENMaHHOM WHOKYNAUuuMM,
[OCTaTO4YHO, YTOObI BbI3BATb NOTEPIO CO3HAHMSA U JaXe CMEpPTb.

MeHTanbHO 1M BMONOrMYEecKn KOHTPONIMPYEMOE YerioBeYecKoe CyLLEeCTBO, Kak U npeanornaranock, 6onblie
He UMeeT HX MarnenLen 4onn cBoboabl BOMK, XOTS BNOSHE BO3MOXHO, YTO 3TO CYLLECTBO CYMTaeT, YTO ero
MbICITN U PELUEHNs SBMSIIOTCA ero CO6CTBEHHBIMU, @ He HAaBSA3aHHBIMM €My TEXHOMNOMMSAMU. Ero Xn3HeHHbIN
ONbIT NOMHOCTLIO UCTOLLEH.



M3-3a HECOBMECTUMOCTM YacTOT Aylla yaanseTcs, OCTaBnss Teno B BUAE OMCTAHUMOHHO yrnpaBnsemMoro
Buonornyeckoro poboTta € KOMMEKTUBHLIM Pa3ymMoM. OTa HECOBMECTUMOCTb 4acToT NPUBOAUT K TOMY, YTO
nepBoHavyanbHaa gywa, curHan WMctouHuka, Gonblle He CBA3bIBAETCS U He COHacTpavBaeTcsl C 3TUM
Tenom. 3Ta TEXHONOIMS M3MEHSIET 3K3UCTEHLMANbHYO YacToTy Tena, YTobbl ee Kak-TO Ha3BaTb, Aenas ero
HECOBMECTUMbIM C CuUrHanamu-gywamm NepBOMCTOMHUKA, KOTOPbIE KOHTPOMEPbI He XenawT, YTOObl OHU
Hacenanu 3emMrnto.

TO4YHO TakK ke 3Ta TexHornorust obnagaeT CnoCOOHOCTbIO N3MEHSATbL YACTOThl TeNna Taknm o6pa30M, YTOOLI
OHM OblI COBMECTMMbI C TEeM, YTOObl B HMX MOMMM MOCENUTLCH, napasmtnpoBsatb UM UCMNOJIb30BATbCA
BCEBO3MOXHbl€ CYLLHOCTHN, TaK Ha3blBaeMbl€ HU3LLIMNE acTpalibHble, U perpeccnBHble BHE3EMHbIE pPachl,
KOTOPbIX yl'lpaBJ'IFl}OLLI,VIIZ KaGan »xenaeT BBeCTM Ha 3eMHOM MNaH UMM Takke Ha3biBaeMbIl (bI/I3VI‘-IeCKI/IM
naHoM.

CYLU,eCTByeT Takke GecyMcneHHoe KOnM4ecTBO cny4yaeB, Korga nwooaun noaseprannmcb TEXHONONMYeCKUM
arakamMm unn nony4vyanun HEOOBbACHUMbIE ('*)VI3VN€CKVI€ UM MEeOULMHCKME OTKMOHEHUST Unn GonesHw.
O6blvHas MeanuUUHCKas cuctema 3eMnmn He MoxeT cnpaBuTbCA C noao0HbLIMU CUTyaunaMmn, NOCKOJIbKY OHa
COBepLleHHO He 3HaeT O TakKuxX TexXHONormax OUCTaHUMOHHOIO YyrnpaBlieHUA yernoBe4veckon Guornormen,
4yerioBe4eCKMM MblLUTeEHNEM.

OTO BO MHOroM OOBSICHSAET GECYUMCIEHHbIE CIydan HeOObBbSICHUMBIX 3aboneBaHui, MHOTME U3 KOTOPbIX
CBA3bIBAOT C HecywecTByowmMm Sars Cov -2 unM C NCUXMYECKUMU UMM NCUXOCOMaTUYEeCKUMU
3aboneBaHusiMn. BrnonHe BEpPOSITHO, YTO CUCTEMA, ynpaensawowasa rpadpeHoM Yyepe3 ceTn COTOBOWN CBA3MN,
He3aBMCUMO OT TOro, HaxogATCA NM OHM B AmanasoHe 4yacToT 5G, npoBepsieT ero a(pdeKTMBHOCTb Ha
nogsax B CnyyYyamHOM nopsgke Wnn Ha nogsax, KOTopbix Ta ke cuctemMa unu Kaban o6osHaumnm kak
ONacHbIX.

A HacTamBald Ha TOM, 4YTO He ob6sa3atenbHO ObiTb WHOKYNMPOBAHHLIM JFIOXKHOW BakUWHOW MpPOTUB
HecyLwlecTBytowero Sars Cov-2, 4ToGbl CTaTb BOCMPUUMYMBBLIM WIW XEPTBOW TaKOro poda TEXHOMOruu,
NOTOMY 4TO rpadeH ecTb Be3ae. byab To 0ObIYHbLIN rpadheH NN TEXHONMOTMYHbIN HAHO-rpadheH, BCe paBHO
camMoO ero npucyTCTBME B OpraHu3Me MOBbIWAET pPeaKkTUBHOCTb OMONOrMYeckux TKaHeW K
9NEKTPOMArHUTHLIM NOSIAM.

B03MOXHO, CaMbIM CEPbe3HbIM MOMEHTOM SAIBIIAIETCA OCO3HaHWEe TOro, YTO CPedHUii YenoBeK He crocobeH
MOHATb BCE MPOUCXOAdALLEe, NOCKOMbKY OH BOCMPUMET 3TO Kak Hay4Hy paHTacTuKy UMu npeysBenuyeHmne,
HO 9TO BCE paBHO GyAeT BMUATbL Ha HUX, U 3TO BNUSAET Ha HUX, MOCKOMbKY UX peakuuy oTpULaH1s No 3ToMy
NOBOAY VMEIT OTNNYMTESIbHBIE YepThbl KOHTPOMSA CO3HAHWA B MOMb3y CUCTEMbI, B CBOEIO poAa MEHTarbHOM
neTapruu, K KOTOPO HEMHOTME OKa3bIBaKTCA HEYA3BUMbIMM, T€, KTO OCO3HAaIT, YTO NPOUCXOAUT Ha CamMOM
Jere.

Takke yTBepxganocb, Yto 6uonorusa, [HK, Bcerga BosBpallaeTcs K CBOe nepBoHavanbHOM CXeme, N a1o
no-npexHemy BepHo. OfHaKO 3Ta HaHOTEXHOMorMyeckass CUCTeMa HaHOCUT MOCTOSIHHbIA - yepb
Bronornyeckon cucteme, NOCKONbKY OHa YXe He (PYHKLUMOHUPYET MO TEM Xe MpuHUMMIaM, YTO N paHbLUe.
MpuHUMNbI, NCNONb3YIOLWME NPOSBIIEHNE TOHKUX 3(PUPHLIX SHEPIUK Ha opraHuveckon matepum mnn OHK,
MEHSAIOTCA Ha 3NEeKTPOMAarHUTHYK CUCTeMy onpefeneHHbIX KOHTPONMpyeMblX 4acToT, KOTopble
NPensiTCTBYIOT (PYHKLNOHNPOBAHMIO MEPBOHAYanbHOro N eCTeCTBEHHOMO Npouecca nposierieHma OHK.

M3nuwHe roBOpUTb, 4YTO NocCnencTeunA BCcero aToro ‘-Ipe3BbILIaI7IHO YXacCHbl.

HacTtoawmin JoKyMeHT npeacTaBnseT cOO0N COBMECTHbIE YCUNUA HaLLen KOMaHabl Ha KOHeL, okTabpsa 2021
roga, Ho 3TO HM B KOEM Clnyyae He 03Ha4yaeT, YTO JaHHble ABMSATCA MOMHOCTLI0 OKOHYaTEMbHLIMU U YTO
OHW BKIIOYAKOT BCE MPOLECChbl, KOTOpble BbI3bIBAOT WHOKYNaumn. Mbl Gyaem npogormkaTtb Hawm
HabnogeHns, N03TOMy Mbl ByaeM CBOEBPEMEHHO CO0OLAaTh O HOBbIX AaHHbIX MO Mepe X NosiBrieHns. Mol
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BMOMM, YTO Opyrve uccrieqoBaTeny MPUXOAAT K APYrMM BblBOAaM, KOTOpble AOMOMHAT Apyr Opyra,
KaXkabl Ha CBOEM YPOBHE U B MepY CBOMX CMOCOGHOCTENA.

1) ctp. 3

MHokynaumua (nart. inoculatio npuemBka) 1) BBeaeHue BO3OyguTEnen MHAEKLMOHHbLIX OOMe3Hen unm
BakUWH B TKaHW 4erioBeKa WNu XMBOTHOrO; 2) B NapasnTonormm — BBeOEeHUE HAaCeKOMbIMU U Knewamu
BO3OyauTenen 6onesHe B KPOBb YENOBEKA WM XMBOTHBIX NpU  KpoBococaHwuu. MeguumnHckas
SHUMKINoneans NHoKyNsuma BeeaeHve XnBbIX OPraHM3MOB B CPebl, OPraHM3Mbl PACTEHUIA U XKMBOTHbIX; B
MUKPOOMON. nNpakTUKe 4alwle ynoTpebnsawT TepMuMH MNoceB, B Med. — 3apaxeHue. [Mukpobuonorus.
CnoBapb TEPMUHOB]

UHokynauua (ot nat. inoculatio — npuBMBKa) BBeAEHUE XUBbIX MUKPOOPraHW3MOB, MHAULMPOBAHHOMO
MaTepuana, CbIBOPOTKM WX AOp. BELWECTB B TKAHU pPACTEHUN, XUBOTHbIX MMM 4YerioBeka (a Takke B
nuTatenbHble cpeabl). [bonbluas coBeTckasn sHUMKNoneans)

2) Ctp.4
LIMTOKMHOBbLIA LUTOPM UMM FTMNEPLUUTOKUHEMUA —  MOTEHLUManbHO rneTanbHas peakuns UMMYHHON
CUCTEMBI, Xapaktepusyemas OblCcTpo nponudepalmnen n NOBbILLEHHOM aKTUBHOCTbIO T-

KIMETOK, MaKpoaroB v €CTECTBEHHbBIX KWIINEPOB C BbICBOGOX/AEHNEM 3alUMTHBIMW KMNeTKamMmu PasfnyHbIX
BOCMANUTENbHbIX LIUTOKMHOB M XuMudecknx MeauatopoBll. CyTb cocTosiHMS 3akmiodaeTcst B BbipaboTke
BOMbLLOrO KONMMYecTBa MeAUaToOpPoB BOCMANEHWUs, KOTOpble MPUBOAST K aKTUBALMM UMMYHHbIX KMNEeTOK M
BbICBOGOXAEHMIO NoCNeaHNMM HOBO nopLmm MeaMaTopoB BCreACTBYE HanMums
HEKOHTPOMMPYEMOii MONOXMTENLHON _0BpaTHO _cBA3M Mexay aTumu npoueccamu@. MopouHblii  kpyr
BbI3biBAET paspylleHWe TKaHeil ouyara BOCManeHUs, OOHOBPEMEHHO peaKLMsi pacrpocTpaHseTcst Ha
CoCeqHMe TKaHU M MO Mepe PasBUTWSI NPYoBpeTaeT CUCTEMHBIN XapaKTep, OXBaTbiBasi BECb OPraHW3M B
uenomt!,

CvHOPOM  UMTOKMHOBOrO  LUTOPMAa  OMUCbIBAeT  pasfuyHble  MNaTonorMdYeckMe  COCTOSIHUS  CO
CXOXUM KIMHUYECKUM DeHOTMMOM (aHr.)pycck. cucTeMHoro BocnaneHus2. LIMTOKMHOBBINA LUTOPM MOXeT
npoTekaTb B TsHKENon doopMe 1 NpUBOAUTb K NOANMOPraHHOM HEAOCTAaTOYHOCTU, rMnepdeppuTUHEMIIN, NpU
oTCyTCTBUM Nneyenns — yacTo k cmepTud, MoxeT BO3HMKHYTL B pesynbTaTe MHMDEKLUA, pEeBMaTUHECKNX
NN ayTOMMMYHHbIX PaCCTPONCTB, OHKONOIMYECKNX N ApYyrnx 3aboneBaHun, a Takke MNOocre HEeKOTOpbIX
TMnoB ummyHoTepanuiil®.  Yacto  cMHOPOMbI  LMTOKMHOBOrO WITOPMa Y NALMEHTOB  OCTAlOTCS
HepacnosHaHHbLIMU, a JoKa3aTeNbHON 6a3bl Mo NeYeHno He xBaTaeT™.

WcTtopuyeckn nepsBbiM npeacTaBuTeENieM CUHAPOMAa UUTOKMHOBOrO LUTOPMa, OBHapyXeHHbIM Bpayamu,
sBnsnca cencuc®l=l  Taoke Kk cuMHAPOMaM LIMTOKMHOBOrO LUTOPMAa OTHOCATCS remodarounTapHblil
AMMOrMcTUOLMTO3 (aHr.)pYCCK., CUHOPOM akTMBauun makpodaros (aHrn.)pycck.’, cunapom
BbiCBOGOXAEHMS LmTokMHOBL. B Tsbkénbix cnyyasx COVID-19 Tawke HabnoaalTCA NOBbILLEHHbIE YPOBHY
LIMTOKMHOB, YTO XapaKTepn3yeTcs kak LMTOKMHOBBIN WwTopME. [Bukuneaus)

3) ctp.7

Tpanckpunius — 1o cunre3 Bcex BuaoB PHK mo marpune /IHK, ocymectsnsemsiii pepmentom JTHK-
3aBucumoirt PHKnonumepasoii.

TpaHckpunums (OT faT. transcriptio «nepenncbiBaHUE» ) — NPOUCXOASILLNA BO BCEX XKMBbIX KNeTKax npoLece
cuHtesa PHK ¢ ncnonb3osaHnem OHK B kadecTBe MaTpuLbl; NnepeHoc reHetundeckon nigopmaumm ¢ [JHK Ha
PHK.
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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
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
https://ru.wikipedia.org/w/index.php?title=%D0%A1%D0%B8%D0%BD%D0%B4%D1%80%D0%BE%D0%BC_%D0%B0%D0%BA%D1%82%D0%B8%D0%B2%D0%B0%D1%86%D0%B8%D0%B8_%D0%BC%D0%B0%D0%BA%D1%80%D0%BE%D1%84%D0%B0%D0%B3%D0%BE%D0%B2&action=edit&redlink=1
https://ru.wikipedia.org/w/index.php?title=%D0%A1%D0%B8%D0%BD%D0%B4%D1%80%D0%BE%D0%BC_%D0%B0%D0%BA%D1%82%D0%B8%D0%B2%D0%B0%D1%86%D0%B8%D0%B8_%D0%BC%D0%B0%D0%BA%D1%80%D0%BE%D1%84%D0%B0%D0%B3%D0%BE%D0%B2&action=edit&redlink=1
https://ru.wikipedia.org/wiki/%D0%A1%D0%B8%D0%BD%D0%B4%D1%80%D0%BE%D0%BC_%D0%B2%D1%8B%D1%81%D0%B2%D0%BE%D0%B1%D0%BE%D0%B6%D0%B4%D0%B5%D0%BD%D0%B8%D1%8F_%D1%86%D0%B8%D1%82%D0%BE%D0%BA%D0%B8%D0%BD%D0%BE%D0%B2
https://ru.wikipedia.org/wiki/%D0%A1%D0%B8%D0%BD%D0%B4%D1%80%D0%BE%D0%BC_%D0%B2%D1%8B%D1%81%D0%B2%D0%BE%D0%B1%D0%BE%D0%B6%D0%B4%D0%B5%D0%BD%D0%B8%D1%8F_%D1%86%D0%B8%D1%82%D0%BE%D0%BA%D0%B8%D0%BD%D0%BE%D0%B2
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-_872523007546c2e4-7
https://ru.wikipedia.org/wiki/COVID-19
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-8
https://ru.wikipedia.org/wiki/%D0%9B%D0%B0%D1%82%D0%B8%D0%BD%D1%81%D0%BA%D0%B8%D0%B9_%D1%8F%D0%B7%D1%8B%D0%BA
https://ru.wiktionary.org/wiki/transcriptio#%D0%9B%D0%B0%D1%82%D0%B8%D0%BD%D1%81%D0%BA%D0%B8%D0%B9
https://ru.wikipedia.org/wiki/%D0%A0%D0%B8%D0%B1%D0%BE%D0%BD%D1%83%D0%BA%D0%BB%D0%B5%D0%B8%D0%BD%D0%BE%D0%B2%D0%B0%D1%8F_%D0%BA%D0%B8%D1%81%D0%BB%D0%BE%D1%82%D0%B0
https://ru.wikipedia.org/wiki/%D0%94%D0%B5%D0%B7%D0%BE%D0%BA%D1%81%D0%B8%D1%80%D0%B8%D0%B1%D0%BE%D0%BD%D1%83%D0%BA%D0%BB%D0%B5%D0%B8%D0%BD%D0%BE%D0%B2%D0%B0%D1%8F_%D0%BA%D0%B8%D1%81%D0%BB%D0%BE%D1%82%D0%B0
https://ru.wikipedia.org/wiki/%D0%9C%D0%B0%D1%82%D1%80%D0%B8%D1%86%D0%B0_(%D0%B8%D0%B7%D0%B4%D0%B0%D1%82%D0%B5%D0%BB%D1%8C%D1%81%D0%BA%D0%BE%D0%B5_%D0%B4%D0%B5%D0%BB%D0%BE)
https://ru.wikipedia.org/wiki/%D0%93%D0%B5%D0%BD%D0%B5%D1%82%D0%B8%D1%87%D0%B5%D1%81%D0%BA%D0%B0%D1%8F_%D0%B8%D0%BD%D1%84%D0%BE%D1%80%D0%BC%D0%B0%D1%86%D0%B8%D1%8F

TpaHckpunuua katanusmpyetcda pepmerHtom [HK-3aBncumon PHK-nonnmepason. PHK-nonvvepasa asmxeTrcs
no mornekyre AHK B Hanpaenerun.[ MaTtepuan u3 Bukuneanm — cBo6oaHOM 3HUMKNONeann]

TpaHckpuntasa — Cneundunyeckmii BUPYCHbIN hepMeEHT — Tak HasbiBaeMasi obpaTHasd TPaHCKpunTasa — Ha
BupycHon PHK cuHTesnpyet [OHK, KoTopas BcTpanBaeTcs B XpPOMOCOMbI XO3AMHa.

O6paTHaa TpaHckpunTa3sa (Takke u3BecTHasd Kak peBepTasa unu PHK-zaBucumasa [OHK-nonumepasa) —
depMeHT kaTtanmanpyrwmn cnHte3 JHK Ha matpuue PHK B npouecce, Ha3blBaeMOoM obpaTHoOW
TpaHckpunumein. [Matepuan us Bukuneamm — cBo6oaHoN aHLUMKNIoNeaum]

https://odysee.com/@AgenciaCosmica:l/vacunasanalysisgrapheno:2

https://swaruu.org/transcripts/vacunas-informe-de-laboratorio-de-taygeta-tecnologia-no-humana-
transhumanista
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https://ru.wikipedia.org/wiki/%D0%9A%D0%B0%D1%82%D0%B0%D0%BB%D0%B8%D0%B7%D0%B0%D1%82%D0%BE%D1%80
https://ru.wikipedia.org/wiki/%D0%A4%D0%B5%D1%80%D0%BC%D0%B5%D0%BD%D1%82
https://ru.wikipedia.org/wiki/%D0%A0%D0%9D%D0%9A-%D0%BF%D0%BE%D0%BB%D0%B8%D0%BC%D0%B5%D1%80%D0%B0%D0%B7%D0%B0
https://ru.wikipedia.org/wiki/%D0%A4%D0%B5%D1%80%D0%BC%D0%B5%D0%BD%D1%82
https://ru.wikipedia.org/wiki/%D0%9A%D0%B0%D1%82%D0%B0%D0%BB%D0%B8%D0%B7%D0%B0%D1%82%D0%BE%D1%80
https://ru.wikipedia.org/wiki/%D0%94%D0%9D%D0%9A
https://ru.wikipedia.org/wiki/%D0%A0%D0%9D%D0%9A
https://ru.wikipedia.org/wiki/%D0%9E%D0%B1%D1%80%D0%B0%D1%82%D0%BD%D0%B0%D1%8F_%D1%82%D1%80%D0%B0%D0%BD%D1%81%D0%BA%D1%80%D0%B8%D0%BF%D1%86%D0%B8%D1%8F
https://ru.wikipedia.org/wiki/%D0%9E%D0%B1%D1%80%D0%B0%D1%82%D0%BD%D0%B0%D1%8F_%D1%82%D1%80%D0%B0%D0%BD%D1%81%D0%BA%D1%80%D0%B8%D0%BF%D1%86%D0%B8%D1%8F
https://odysee.com/@AgenciaCosmica:1/vacunasanalysisgrapheno:2
https://swaruu.org/transcripts/vacunas-informe-de-laboratorio-de-taygeta-tecnologia-no-humana-transhumanista
https://swaruu.org/transcripts/vacunas-informe-de-laboratorio-de-taygeta-tecnologia-no-humana-transhumanista

