
MrrHLr c T E p C TB O 3APAB O OXPAH EH.Vtfl, PE C IIyEJIUKLI E E JIAPy Cb
Yupex4eurae o6pasoBaHl4,

BrlopyccKr4itrocylApcrBEHHbrrZrvrp.4tarytHcKl4lZvHI4BEPCI4TET

yTBEPXAAIO

, upo$eccopllepnsrfi

14.H.Mopor

I KomrllsrTLHbrfr 
i

I smgcru,ftnffp il-_- _- r

M OJIE KYJIfl PII O.KJIE TOIIHbIE TE XII OJI OTUI{ B
N MMYII O IIAT OJI O T I{U

Yqe6Haq rporpaMMa yqperlqeHrlfl o6pasonaHufl Kypca no nul6opy
no yue6uofi AucqurrJrrrHe <<MeAuquHcKar reHerlrna>> AJIS crleulraJrbnocrefi:

l-79 0101 <Jleqe6noe AeJro)>

l-79 0102 <Iletuarprq>

2022



Yqe6ua.s rporpaMMa Kypca ro
lporpaMMbr <MeAuquHcKa.,r

2

nrr6opy cocraBJreHa Ha ocHoBe yue6nofi
reHerrrro), yrBepxAeHHofi 08.10.2018,

perprcrparrnousnfi Ne Y!-L. 636I LBl9 |yu.

COCTABIITEJILI:

M.B.EereBrleB, AoueHT
feHeTr4KH 14 r,rMMyHOJrOrUZ yqpexAeHufl
rocy.qapcreeHHrrfi MeAr{rrr.rH crcufi, yHuBepcurer)>,

xa$e4pu Aercxofi SHAoKpI4HoJIo|HLI,

o6pasonaunx
r.6.u., AorIeHT;

KJIIIHI{TI0CKOI/I

<<Eenopyccrrafi

A.B.ConnqeBa, 3aBelyrcqufi raQe4pofi gercxofi sHAoKpuHoJlorun, KJII,IHrE.Iecxofi

reHerprKlr v r4MMyHoJrorHr{ yqpexAeHu.f, o6pasonauur <Eeropyccxufi
rocyAapcrneunrrfi MeAHrIHHcxufi yHnBepcurer), A.M.H., upo$eccop

xaQe4poft Aercrofi 3HAoKpraHoJroru[, KJrr,rH]rrrecxofi renerurKtr r{ uMMyHoJrorr4r.I

PEKOMEHAOBAHA K yTBEPX[EH[rrO :

yr{pexAeHr4s o6pasonaHur
yHr{Bepcr,rreT)
(npororo il Ns 06 or 09 /l ,l,olfu \;

MeroA[rlecxofi xouuccnefi rreAr{arpr,rqecKux AucrlurrJrrrH yr{pexAeHnf,
o6pasonauug <<Beropyccrcnft rocyAapcrseHHrrft MeAurlr,rHcruft yHuBepcurer))
(upororo il Ns / or &O, p/ /Ol3\;

MeroAr{qecxofi xorrauccuefi Tepa[eBTrarrecKLrx Ar.rcIIH[Jrr{H yqpexAeHus
o6pa:onauus <<EeropyccxrEfi rocyAapcrseuHrrfi MeAuur{Hcrufi yHHBepcLITer)
(uporoxo t Ng / or J4, O/*QC 3\

<<Benopyccxuir rocyAapcrnenHufi MeAr4rlr.rHcrnfi



3

TI Ofl C HI,I T E JI b HA.fl 3 ATI I{ C KA

<<MolexyJlqpHo-KrerorrHble rexHoJrorrru B rrMMyuorraroJror[[> - oro
Kypc ro nu6opy, roroprrfi ymy6reHno u3yr{aer Bonpocbr, rpaHcnrquousofi
MeAkrrlr.rHbr IIpH [aToJIorH{x, cB.rr3aHHbrx c Hapy[IeHLIsMLI Qyuxquo:ts.uPoBa]f^klfi.
r4MMyHHofi cucreurr.

Y.{e6Has rporpaMMa Kypca rro nrr6opy <MoreryJlflpHo-KnerorrHble
TexHoJrofur4 B r,IMMyHorraroJrofHl,r) HanpaBneHa Ha I,I3yrIeHue Hoseftuux HayrIHbIx

AaHHbrx B o6racru MoneKyJl.f,pnofi reHerI,IKIiI, 6uotexHoJIorHLI, reHuofi
r4HxeHeprau, KJreroqsofi HMMyHor eparvv.

I{enr la3yv,envrfl Kypca uo nsr6opy <Monexyn.f,pHo-KfleroqHbre rexHoJrornu B

r{MMyHo rr aro Jr o ruu) c o cro r.rr r S oprra up oBanlau KoM[ ereH rlLrfi , c n o c o 6 crByrolrlux
u3yr{eHr4ro coBpeMeHHbrx MexaHr,r3MoB $oprranpoBaHufl. r,rMMyHorraroJloruqecKrlx
sa6oresalauit u o3HaKoMJreHr,H c coBpeMeHHbrM[ Bo3MoxHocrrMH rrpr,rMeHeHlrs

KJreroqHofi 6uorexHoJro rur{ B rerreHur.r AaHHbrx sa6onesauuil
3aftAa,fii ra3yqeHn, Kypca ro nrr6opy cocrorr B QopuupoBanptu Lr

co BeprxeHcrBoBaHrd vt y cty AeHToB Hayqr{brx sHaHHfi o :

KJreroqHoM, ryMopzurbHoM, BpoxAeHHoM H upuo6pereHHoM HMMyHHTeTe;

I43yr{eHI,II4 ocHoBHbIx KoHrlelqufi ruoreKyupHo-feHerl{rrecKoro [aroreHe3a
rr M My HoJro rr{qe cKr4x s a6 or es aauit;

oBnaAeHHI'I MeTOAaMI{ HMMyHOAITaTHOCTT{Kr{ r{ OTIeHKIA I,TMMyHHOTO CTaTyCa;

oBnaAeHHr4 MeroAaMr.r HMMyHoKoppeKrIr{u rrpu HMMyHoAeSraqrErurrx
cocToqHr,rf,x B AeTcKoM Bo3pacTe.

Ilpeuo4aBaHr{e r4 ycreuHoe r43yrreHr{e Kypca no nu6opy <MoneKynqpHo-
KJleroqHbre rexHoJrorrlr{ B rrMMyuo[aroJroruu) ocyqecrBr,s,ercfl, Ha 6ase
upr.ro6pereHHblx cryAeHrotu sHaHufi u yueuufi tro pa3Aenau yue6Hbrx IHcrIurrJrr4H:

Mzxpo6uoJlorl,If,, B[pycoJrou4r, HMMyHonorlr.f,. I4nruyunrrfi craryc
r{eJroBeKa. IrluruyHolaroJrorr,u. l{uuyHo.qeQuqurrr.

KrunIE.recKa.[ LIMMyHoJrorHf,, €rrrJreproJrorur. I4uruyuonaroreHe3 6one:nefi
r,rMMyHH o fi cu crerubr opraHr,rsN,ra. KrraHu q ec Ka, raMMyHo JIo ruc.

B pe3yJrbrare v3yqeunfl. Kypca ro au6opy <<MonexynrpHo-KneroqHbre
TexHoJIorLIH B LIMMyHoIIaTOJIOII,IH>> CTyAeHT AOnXeH

3HATb:

ocHoBHbre MoneKynf,pHo-reHerr{qecKue MexaHr{3MbI pa3Blrrr{f, sa6onesauui1,
ocHoBbr crpoeHufl n QynrquoHupoBaHr.r, r.rMMyHnofi cucreMbr ;

Sopvmr cuequ$ntrecKoro HMMyHr4rera;
3Har{eHLIe LIMMyHOJIOTn.IeCXOfi rraMrTH U LIMMyHOJIOTU.IeCXOfi

TOnepaHTHOCTr,r;

BI{Abr B3auMoAeitcrsvfl. r,rMMyHoKoMrrereHTubrx KJreroK B r,rMMyHHoM orBere;
KJracrepbr araQQepeHrllrpoBKu ocHoBHbrx cy6nonyrrr,\vir

T4MMyHOKOMITeTeHTHbTX KJTeTOK;

ocHoBHbre rpyflrrbr 4eQerron ryMopaJrbHoro 3BeHa HMMyHr,rrera;

ocHoBbr HMMyHonoru.{ecKofi v feHerl4r{ecrofi AI{arHocrI{KrI [epBl{rrHbrx
r{MMyHoAeSraqr,rron;

SynrquoHzl[bHbre recrbr B r.rMMyHonorr,ru;
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OCHOBH6Ie KJILIHI{qeCKIIe [pof,BneHl{g }IMMyHOIaTOJIOTUqeCKLIX COCTOf,HLIfi;
yMeTb:

rpaBl4nbHo I{HreprperldpoBarb pe3yJrbrarbr rrccneAoBaHr{fi IEIK, PHK n
6erxos n 6uonou{rrecKoM MarepHaJle.

BrraAeTb:

MeroIaMI,I MoneKyupHo - reHerr,rqecKlrx raccJreAoB arruit. Znrepuperaqxefi
pe3ynbTaToB ceBeHI{poBaHI{r, BKJrrOqaf, CeKBeHHpoBaHr,re HoBofo rloKoneHl4g.

Bcero Ha H3yqeHkle Kypca no mr6opy orBo A:aTcfl, 54 arcayeMr,rqecKux qaca.
Pacnpe4eJleHl{e ayAI{TopHbIx qacoB tro B[rAaM saHsr:ufir:35 qacon rpaKTLrqecKLrx
zauxrui4 19 .racos caMocro.flrelrHofi pa6oru cryAeHTa.

flporraexyrorrHaf, arrecraur,rfl [poBoAr.rrcf, B coorBercrBr,pr c yqe6srru
rrJraHoM no crequanbHocrr4 n sopnae 3ar{era (111/122 cerraecrp).

I ,(rr crequanbHocrr.r 1-79 0102 <{letnurpw>t
2 fur cneqralbHocrr,r l-79 010l <Jleqe6noe AeJroD
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c oAEPXAHI,IE yTIEEHOTO MATEPUAJIA

l. OcHonbr MoJreKy.nrpuoft 6norexnoJlorl{I{
1.1 leneruqecnafl ocuoBa BpolKAeHHbrx 4eQercron

CIICTEMbI

Bpox4eunue 4eSexrrr uuuyunofi cr{creMhr.

uuruyuuofi

flepnzvurre
raMMyHoAeSuquru (4anee III,ID.

Oupe4eneHr.re rroHrrr{.f,. PacnpocrpaHeHHocrb. Tunu HacneAoBanufl..

KnaccuQr,rKarlur. fpynnsr ITVL[.,.Tunrr uymqufi: Mr,rcceHc-Myrarluu, HoHceHc-
MyTarluu Lr Aeneqr{H.

1.2 leuernrca o[yxoJreBoro pocra npr BpoxAeHHbrx geQerrax
rrMMyrrrrofi cncreprsr

Bpox4eHurre 4e$exrrr LIMMyH14TeTa, uaHuSecrr{pyrcu1ue
oHKoJrofr4rrecKHMr{ sa6oresaHr{.rrMr{. feneru.recras ocHoBa. Coapeueuurre
lpeAcraBJreHnfl o6 MexaHr{3Max aKTr{Barlprr{ oHKoreHoB vr [porooHKoreHoB.
fpyunu oHKoreHoB u vx [poAyKToB, roMoJroruqHbrx raKoBbIM [porooHKoreHoB:

Saxropu pocra; peqelropbl, Jlr{rrreHHbre rrporelrHKuna:Hofi aKTLrBHocrrI;
'rr4po3r4HKr,rHa3br, rIHTefpr.rpoBaHHbre rrJra3MaTrrqecKyro rraerra6pauy;

Ill4Torrna3Marr{r{ecKr{e 14 noAueu6paHHrre rr{po3uHKl{Hil3br; ceN{eficrso
rraeu6panHocB.rr3aHnrrx G-6enKoB; cerraeficrso 6erxon GEF; qr,rronna3Marur{ecKrre

Ser/Thr-uporeuHKr.rHa3br; ceMeficrso ,AepHbrx 6erxos. XapaxrepucruKa
MoneKynrpHbrx Hsr\reneur,ril B KJrerKe, trpoucxoA.rru1nx BcJreAcrB]re
rzrrepaKTnBar\Lrkr oHKoreHos. AxrunHocrb reJroMepa3br B o[yxoJreBhrx KJrerKax.
Anonros Lr cBs3aHHbre c HHM nporooHKoreHbr Lr o[yxoJreBbre cylpeccopbr.
feHeru.{ecKr{e HapytueHr4fl, accoquupoBaHHbre c BpoxAeHHbrMr4 geSemarran

r.rM My HH o fi cu creubr, €trrropr{TMbr Ar,I arHocrr{ Kr{.

1.3 lunoruopQuue Myrarlrrr rt MeroAbr Aererrlrrr reHerrrrrecKrrx
uapyureunfi

BaplEaurrr rrayraqufi [pr,r rrxerou roru6uHr{poBaHHoM r{MMynoge$Hrlrrre, c

BbI.aBIeHHrIMLI MyraIII4.[MI,I B reHax ADA, RAGI, IL2RG, MYSMI, FOXNI,
TTCTA ux olpeAeJreHr4e, KaK HyneBbrx HJrr{ uauouop$Hbrx. Myraquu c uorepefi

Qyuxqr.ru (LOF) v rurepaKrusa\weit (GOF). floAroronxa 6uororn.recKoro
Mareprdana. BuAereHr.re AHK. Oupe4eneHr4e Myrarlurr rro Ceurepy. Oupe4enenue
uyraqufi c ucrroJrb3oBaHrleM BbrcoKonpou3BoAr,rreJrbHoro ceKBeHr4poBaHr.r.s.

O6pa6oma AaHHbrx NGS ceKBeHr.rpoBaHuf, c r.rcroJrb3oBaHueM

aBToMarr{3r,rpoBaHHoro €uropuTMa, BbrpaBHHBaHr,re [porrreHufi ua peQepencuyro
nocneAoBareJrbHocrb reHoMa rreJroBera (hgl9), nocrflpoqeccuHr BbrpaBHuBaHvtfl,

BbrrBJreHHe Bapr,raHToB kt Sunrrpaqr,rr BaplraHToB no Kar{ecrBy, aHHorauuq
Bbr{BJreHHbrx Bapr,raHToB c npr.rMeHeHr,reM flpofpaMMbr IGV kt PflAa MeToAoB

rpeAaKa3aHnfl. rraroreHHocrr4 3aMeH (SIFT, PolyPhen2). OnpeaeJreHue uyraqnfi c
rrcrroJrb3o BaHr.reM MeroAa Qryopecqenrrroft ru6pu4us a\vv in situ (FI SH).
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2. LlsMeueHre peuetrropHoro ar[apara KJreroK rrpr BpoxAeHHbrx
geQenrax rrMMyrrHofi cncrenrr

2.1 HapyrueHHe 3ncrrpecclttl MoJreKyJr KJrerortuofo crlrnaJrlrHra
Hau6olee qacro Bcrpeqalo[Iuec.{ Tlrrrbr Hapyurenufi BHyrpuKneroqHoro

cIdrHarII4Hra: geQerr Jak3 (4e$exr reua Janus activating kinase 3); ae$err reHoB
RAGI/RAG2 tror<atrlrcoBaHblx Ha I lpl3; 4eQexr reHa ZAP70 pacronoxeHoro Ha

xpoMocoMe Zqll.2;X-c\erJreHHas araMMarno6yluueuuq c Myrauuefi s rene Btk
(Bruton tyrosine kinase, rupo3r,rH Kr.rHa3a Epyrona); AID 4eSraqnr
ayrocoMHo-peqeccunnufi Turr HacneAoBankrs. cssgaHrrfi c 4e$raqurorra
aKTLIBaI{I4ouuofi IIHTHAHH Ae3aMr{Ha3br (xpouocoua l2ql3), reHerr,rqecxuit,
geSerr cnequQutlecKoro 6erxa, (rrporer{H ct4HApoMa Bucrcoma-Ol4prava>
(WASP Wiscott-Aldrich Syndrome Protein), peryJr.,rropa rroJrr{Mepu3a\Ltw
aKTI4Ha B reMO[OsTHqeCKI,IX KJreTKaX, JTOKZLTTLI3OBaHHOTO Ua X-XpOMOCOMe; geQeXr
STAT3 - MorreKyJrbr cr,rrHarrnnHra; MyrarIH, B reHe FOXP3 - Ha Xpl I .23-q13.3.;
cHHApoM aKruBarlrlr.r QocQoraHo3r4rkrA 3-rcuHasH 6 (PI(3)K) (activated
phosphoinositide 3-kinase 6 (APDS)).

2.2 Hapyrueuue MoJreKyJrrpHbrx crpynTyp MexKJreroqHoro
83ar{MoAeficrnllq

OcHosurte BpoxAeHHbIe 4e$exru uuruyuuofi cucreMbr cBq3aHHbre c
HapyIxeHI4eM MexKJleror{Horo B3ar,rMoAeitcrsus: MoJreKyJrflpHrrfi 4eQexr
MyraHrHbrfi res y-qerr peqerropoB An.f, rlr,rroKraHon (IL-Z, 4, 7, 9, 15 u 2l);
4e$err ILTRcr (ae$exr q,-qerr peqerropa K uHreplefiKr{Hy 7; HapyrueHue
3KcnpeccarE MHC I rracca - Myrarlus, s TAP/TAP2 (Transporter Associated with
Antigen Processing) reHe Ha xpoMocoMe 6q21.3, rene TAPBP (tapasin), B2M -
reHe; MyraIII4H rpaHcKpr.rnrluoHHhrx QaxropoB Anr MHC II rcnacca - na 16q13,
l9ql2, 13p14 u lq2l - CIITA, fuFXS, fuFXAP, RFXANK; npn OBI4H - 4eQraqnr
ICOS, 4eSexr CD19, 4eSuqr.rr TACI, 4eQuqr.rr BAFF-R, 4eQercr CD9l, 4e$exr
CD20, T\4/EAK aeQzqur; X-cqenlesunfi ruuep-IgM cr.rHApoM (X-linked Hyper
IgM Syndrome, XHIGM) c 4eSexrola reHa CD40L (CD154) (Xq2a-27);
repMI4HarHBHbIe HJrr,r coMarrar{ecKr,re Myraquu B reHe ruS (TNFRSF6) uMyra\ukr
B FASL; rarlnoHeAocrarorlHocrb CTLA-4 c ayror4MMyuuofi uHsunrrpaquefi
(CTLA-4 haploinsufficiency with autoimmune infiltration (CHAI) disease);
HapyrxeHlle eKcrpeccvv ua uefixoqr,rrax MoneKyn aAte3r4r - CDI llcDl8 (LAD-I)
u3-3a 4eQema reuaITGB2 n loxyce 21q22.3.

3. OyHrcrluoHaJrbHbre HapyueHr{fl KJreroK HMMyHHofi cucrerurr
3.1 TexHo.noruu oIIeHKr{ QyurcquoHaJrbHoro HapyureHflfl KJreroK

HMMyHHoil cncreurr
flpuueHenue MHorollBersofi uporouuofi rluroMerpr{u Arrfl orrpeAeneHr.r,

cy6uonyr s\uir T u B - nrarr,r$oqrrroB.
I4rrauyuororl4qecKl{e napaMerpbl Anr r4ccJreAoBanufl, cocrolrHrlx nuuyuuoft

CI4CTEMbI:

craHAaprHoe I,IMMyHoJrorHr{ecKoe HccJreAoBaHHe: T-nnrraQoqLrrbr (CD3+), T-
xenrepbl (CD3+CD4+), qr,rroroKcr{qecKne T-rlerrn (CD3+CD8+), B-
nrau$oquru (CD 19+1, HarypanbHbre KHIrJrepu (CD3-CD I 6+CD56+).
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AOIIOJIHLITeJIbHOe LICCJIeAOBaHI{e: TI,IMHqeCKI{e MHIpaHTbI

(CD3 +CD 4+CD3 I +CD45RA*), uaunubre T-xenrepbr (CD3 +CD4+CD45RA+), T-
xenilepbr raMrrr4 (CD3+CD4+CD45RO+), Har4BHbre CD8+ T-nIEvrQoIIurbI
(CD3 +CD8+CD45RA+), CD8+ rraMnrtt (CD3 +CD8+CD45RO+), peryn.gropHble
T-nravrQorlr{rbr (CD4+CD25+CDl27-), ABaxAbr HerarI{BHbIe T-nuu$oIII4rbI
(CD3 +CD4-CD 8 -TCRcrB+).

I4rr,trr,rynoSeHorHrIHrIecKoe Hccne.UoBaHI{e B-nurr,r0oql,IToB :

IgD-uepeKrrror{eHHbre B-nnuQourrrbr rraMf,rl{ (CD19+CD27+IgD-), IgD-
HelepeKnrcqeHHbre B-nurraSouuTbr rraM.f,Tr4 Hlrkr B-ruErr,rSoIIHTbI Maprl,IHanruoft
3oHbr (CD19+CD27+IgDt), naunurre IgD+ B-nurra0oqr.rrbr (CD1 9+CD27 -IgD+),
IgM-nepeKJrlor{eHHbre B-nnrra$oqr,Irbr rraM.rrrr{ (CD19+CD27+IgM-), IgM-
HelepeKnlorleHHbre B-nnruQorlrlTbr rraMf,Tr.r uilu B-nurr,rQoql{Tbl MaprllHanrsofi
3oHbI (CDl9+CD27+IgM+;, Har,rBHbre IgM+ B-nuvr0oqr.rrbr (CD19+CD27-IgM+),

QynrquoH€urbHo-He3penbre B-nnrra0oqrrrbr (CD I 9+CDZI -, CD l9+CD21-CD3 8-,
CD 19+CD2l -CD3 8++), peryn.sropHbre B-nrarvr$orrr{rbr (CD20+CD5+,
CD 1 9+CD24++C.938++, CD l9+CD3 8++IgM++).

3.2 Hapy[reHrre Me?r(KJrerorrHbrx B3auMoAeficrs[fi. ArcrnnaurroHHbre H

cy[peccoprr bre crrrHaJrr,Hbre rryTlr
Tqxerure xou6usupoBaHHbre HMMyHoAe$uqrarrr. Arauuauo6yruHeMraf,,

BpoxAeHHbre Bapr4aHTbr rr,r[oraMMarJro6yluueuuu.
CuHgporra Bucrom-On4pu.r. r{e$ercrrr, cBfl3aHHbre c xpouocorrruofi He

cra6umsocrbro (cun4poruu Hefiuereua v JIyn-Eap). Ayrouuinyuuufi
ruuSouponrzSeparusHrrfi cLrHApoM. XponuuecKzur fpaHyJreMaro3Ha.rr 6oresHr.

4. LIsMeHeHrre e$QercropH brx Mexa Hlr3MoB [rMMyHrrrera
4.1 BsarMoAeficrsue MexaH[3MoB BpoxcAeHHoro u upuo6pereHHoro

rrMMyHrrTeTa

Mexanusi\,I ayronMMynnofi rraroJrorurr. [enrpanruafl u uepraQepuqecxar
ronepaHTHocrb. Ilyru Ao crr4xeHr.rfl .

4.2 Korun"uexcHoe HapyureHrre Qynxqun unuynnofi crrcreMbr rrpu
Bpo?rcAeHuux 4eQeKTax [MMyHHofi cucrepru

KrunuqecKl4e [porBneHr4f, BpoxAeHHux 4eSeKToB uurrryuHofi crrcreMbr.

l{wS$epetr\lz,alr\Lrfl, co 3roKaqecrBeHHbrMr{, unSexqvoHHbrMu,
peBMaronornqecKr,rMlr, ayrouMMyHHbrMr,r, nrauQonporuQepau,rBHbrMr4
sa6oresaHuflMLt.

Maur.rQecrar1lr.s seoura:rafi (nuvr$orrarr Xo4Nxuua, HexoANruucxofi
nuvrSornrcr), KaprIHHoMbI ularonnAuofi xeJIe3bI, Koxlt, fl3blKa, neqeHI,I,
MHoxecrBeHHbrx onyxotefi .

5. ConpevreHHble rexuoJroru[ MoJrexyJrrpuofi H rc.[ero.rHofi
r{MMyrroreparruu [prr BpoxAeHHbrx qe$ercrax rrMMyHHofi cncreMbr

5.1 feuoreparuq rprr BporKAeHHbrx geQexrax [rMMyHHofi cucreMbr
IrlcuomgoBaHr,re reHorepanr{H rpr{ 4e$exrax WAS 6ema, 4e$err ADA,

4eQexr LAD I4 ApyrI,Ie. Berropu. Bu4rr, rper,rMyrrlecrBa H HeAocrarKrr Br{pycHbrx
v HeBupycHbrx BeKTopoB. HaupaureHHaf, AocraBKa reHHbrx r<oHcrpyxqnfi K

orrpeAeneHHbrM KJrerKaM. PerynrqrEx 3Kcrrpeccuu BHeceHHbrx reHoB. AHK-
r4MMyHlr3arlufl,. feHHaq repar,r4fl, paKa. Mopanuro-grr.rqecKue upo6neurr rennofi
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Tepanr4v. Ouegxa I4 Bo3MoxHoe yMeHbueHr,re 6uororu.recKoro pr.rcKa, cBs3aHHoro
c co3AaHr4eM r{ pacnpocrpaHeHueM pexou6unasruofi AHK.

5.2. Tpa ncrlJra HTaIIHfl reMo[oorrrqecKofi crsofl osofi KJrerKrr
Alloreuuas rpaHcnJIaHTaIIriIlr feMotrogrl{rlecKldx crBoJIoBbIx KJreroK

(arroTfCK). Ilorasauufl p.nfl, rpoBeAeHr{f, annoTfcK Ans pa3nur{Hbrx rpym
LIMMyHoAeQrEqvron, nu6op AoHopa, [poBeAeHlre MaHHlynn\uit c
TpaHc[naHTaroM n sS S eru4BHocrb BoccraHoBJreHr4f, r{MMyHHofi cucreuu

Oqeura BoccraHoBreHllq KoruqecrBa rnrrasoquron B nepn$eprE.recKofi
KpoBI4 B pa3nl,IqHble cpoKIa. Anaru3 AaHHbrx rro BoccraHoBJreHr,rro cy6uonytxluit
nnnaSoqzron nepu$epn.recrofi KpoBH Lt ueo6xoAuMocrb Ar4HaMr{qecKoro
KrplHl4r{ecKoro Lt la6oparopHoro KoHTporq [auHeHToB c nVI!, [epeHecuux
aruoTfCK. IlporpaMMa uMMyHonorr4rrecKoro MprHr4ropr{poBaH}r, c BKrroqeHr{eM
onpeleJreHuf, MHHopHbrx cy6nonyl x\ui,r lrarrl$oqraron.

5.3. Han orexHoJroruu. Paspa6orrca ra prerH brx rrperra paro B
I4cnolrsoBaHue HaHorexHororufi B Al{arHocrllKe H JIerIeHr4r4 rraqueHToB c

BpoxIeHHbIMII 4eQexraun uuuynuofi cucreMhr. Bosl,roNuocrr,r pa:pa6orrcu
HoBbIx $opu neKapcrBeHHblx [penaparon. TaprerHbre rrperrapamr. KluuuqecKue
r4crrbrraHr4fl [pelaparoB npu .qeQ eKTax BHyrpr.rKneroqHoro crarHanHHfa.
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)rqEBHO-METOAIqECKAfl KAPTA KypCA IIO BbIBOpy
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Oopuu KoHTpoJrfl sHaur,rfi

rrpaKrHqecKHx

I Ocuosrr MoJreKyJr.flpuofi
6uorexsoJlorlrrr

7 aJ
co6eceAos alavte, Tecrbr

2 I,IglleHeuue peue[TopHoro
alnapaTa KJreToK npr4 BpoxleHHbrx
.qe$exrax uuuyuuoft ct4creMbr

7 4
co6eceAosauvrq recrbr

3 OyuxquoHrurbHbre Hapy[reH]r,
KJreroK uuuyuuofi cprcreMhr

7 4
co6eceAoBa]Hue,
3JIeKTpOHHbre TeCTbI

4 ZsMeHeHr.{e e$Serropurrx
MexaHH3MOB LIMMyHIATeTa

7 4
co6ece4on aHue, Tecrhr,
peOeparbr

5 Conpeneuuue TexHoJrorutr
MoJreKyJr.fipuofi Lt xrero.IHofi
rrMMyHoTepa\vvt [pr.r BpoxAeHHbrx

AeQeKTax uuuyuuofi cr{creMbr
7 4

co6eceAoe auue, Tecrbr,
KoHTpoJrbHuft onpoc,
oTqeTbI rlo HayqHo-
IrccneAoBarelrcxoft
pa6ore, 3arrer

Bcero: 35 t9
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