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OcHoBarersib y4eHUst 06 UMMYHUTETE pacTEHUN
(dontTonmmyHonoruun), cosetcknn bumonor H. . Basurnos (1887

OnpepgeneHne H.U.

HEBOCMPUNUMYMBOCTb OpraHnu3ma K
3aboneBaHnaM. B oTHOLIEHUM NapasnTU4ecKnx
NHPEKUUN UMMYHUTET onpeaensieTcd
HEBO3MOXHOCTbIO As1 napa3uTa ,Bbi3biBaloLLne
Oones3Hb, pasBnBaTbCsd HOPMarbHO B
opraHn3me HeEBOCNPUUMYMBOIO PACTEHMUS .

CoBpeMeHHoe

NMMmyHnTET pacteHmnn — CnocobHOCTb
pacTeHud B TOU NN NMHOWN Mepe
NPOTMBOCTOSATb 3aCESIEHUI0 UNU
3apaxeHunio BpeaHbIM OpraHM3Mom Unu
NPOTMBOAENCTBOBATL EM0 PA3BUTUIO B
pacTeHumn




YCTONYNBOCTb M UMMYHUTET

Ycmoliyueocmb — cNOCOOHOCTbL MPOTUBOCTOATH MOPaXKEHMUIO
BO30OyauTenem 3aboneBaHnsa UNu NOBPEXAEHUIO HACEKOMbIMMU,

MmmyHumem — HEBOCIPNNMYHYUBOCTDb K bones3Hun NP KOHTAKTE C

BO30yanTENEM
PacteHus >KMBOTHbIE
NHaoyumpyemasq sawmTa. *AHTUTENA

Kaxkgon knetke ceouctBeHeH  *CnocobHOCTL K dparoymTtosy
doyHKUMOHaNbHbIN UMMYHUTET *['ymMopanbHble dpakTopsl
NMMMYHUTETA
*IHTepdepoH
N T.A0.



[laccuBHbLIN 1 aKTUBHLIN UMMYHUTET

[TacCMBHLIN UMMYHUTET AKTUBHbI UMMYHUTET




[lacCUBHbIN UMMYHUTET

OnyLeHHOCTb NINCTLEB

CTpoeHune un
pacnonoXxeHne ycTbull

KyTukyna pacteHumn

PacTtutenbHble KNETOUYHbIE
CTEHKUN

ApMupoBaHmne KIeToyHom
CTEHKU (Kannosa , NIUrHUH ,
ccybepuH).

[abuTyc

deHonbl

TepneHouasbl

benkn, aMMHOKUCOTbI
dutoHUMAbI

AHTUMNKPOOHbIE
BellecTBa
PaACTUTESbHbIX
NOKPOBOB

AHTUMNKPOOHbIE
BELLIECTBA XMBbIX
KIETOK




AKTUBHBIN UMMYHUTET

CeepxyyecmeumesnibHocmb(CBY) — 3alintHaga peakuyua
pacTeHus1, nposasnstolasica B ObICTPOW NoKarbHOW rnbenm

MATAK NAQrTAUIAA I4A HAVNMMNAUIAAM R UIAY TAKVCIAULKLIY MNAMNV/ITNAR
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[TyTn pacno3HaBaHne ouTonaTareHoB

pacTeHns MU

nepsas nNUHUA 3awmnTbl — PTI
(PAMP-triggered immunity)

PAMP - pathogen-associated molecular patterns

Pacno3HaBaHue
CTPYKTYPHbIX KOMNOHEHTOB

! !

donarenuvH XUTUH
(6bakTepun) (rpmubbl)

¥

Bropas nuHin 3awmntbl— ETI

(effector-triggered immunity)

Pacno3HaBaHus achheKkTopoB NnaToreHoB
npoaykramu reHoB cneuudcgpuyeckon
yctonunBoctu (R-reHoB)
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TOKCUHOB Avr-0enkos



eLenTopbl HecneLnduUdecKoro

« TpaHcmeMbpaHHble peuenTopbl PRRs pacTeHUI UrpatoT BaXkKHYH porb B NEPBUYHOM
MM-MYHHOM OTBETE, pacno3HaBas KOHcepBaTUBHblIe PAMPs GakTepuii, BUPYCOB, rpuooB
N OpYrnx opraHM3MoB.

« [1na kaxgou rpynnbl MMKPOOPraHM3MOB XapakTepHbl cBOU PAMPs. Ha pucyHke 2
NoKa3aHbl

Bacterium Nematode Aphig - OFC;Jnr;)ggeSt/e SaKTepMM, rpm6b|’ BMpbeI.

PAMPs/MAMPs
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Cneundpunyeckum UMMYHUTET

PacTteHnsa pa3sunn R- reHbl ( reHbl yCTOMYMBOCTU), MPOLAYKThI KOTOPbLIX ONOCpeaytoT
YCTOMYNBOCTb K KOHKPETHBLIM BMpyCcaM, bakTepmsam, ooMULETY, rpmuby, HemaTogam Unu
HaceKkoMbIX. R- 6enkn aBnarTca 6ernkamm, KoTopble NO3BOSIAT pacno3HaBaTh
cneuundmnyeckue acpgekTopbl BO3byauTens, nmbo nytem npamMoro cessbiBaHUA, Mmoo
nyTeM pacrno3HaBaHMAa naMeHeHna adodpekTopa 6enka-xo3anHa. MHorme reHol R
KoaupytoT 6enku NB-LRR

N3yyeHHble R-reHbl 06bI4HO NPMAAT CNELUNGUYHOCTb KOHKPETHbLIM LUTaMMaM BUAOB
NaTOreHoB (Te, KOTOPble 3KCMPEeCCUpPYIT Npu3HaHHbIn adpdrekTop). Kak Brnepsbie
3ametun aponbg ®nop B cBOen OPMYSIMPOBKE COOTHOLLEHUSA reH Ha reH B cepeauHe
20-ro Beka, reH R pacteHuda nmeet cneundmnyHOCTb AN reHa aBUpPYIEHTHOCTU
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CTtpykTtypa R-b6enkoB

LRR — leucine-rich repeat
NBS — nucleotide binding site
PK — serine/threonine protein-kinase
TIR — Toll/Interleukin 1 receptor

CC (LZ) — coiled-coil

TrD (TM) — transmembrane domain

C310 - C332

C334 - C341\
e
A

C63-C72 C32-C62

J

ECS — endocytosis cell signaling domain
NLS — nuclear localization signal )
WRKY transcription factor family
(DNA-binding — (T/A)TGAC(T/A) cis-element, also called the W-box)
PEST — amino acid domainTrD




Kak Bo3HMKan cneynunyeckum MUMMYHUTET

OBONOUNS NaToreHoB NO3BOSIAET UM rnpuobpeTaTtb
cnocobHOCTb 06xoaa 3awWmTbl CTAHOBUTLCA NMOO
Hepacno3HaBaeMbIMU peLenTopamm nyTemMm Mmytauum B
reHax. Bcnencrteue Ko-aBonounm ¢ Bpegutensmm
pacTeHusi NpmodpeTatoT CroCOOHOCTb CUHTE3NPOBATb
cneunuyHblie 6enkn yCTOMYMBOCTM K ONpeaeneHHbIM
adppeKkTopaM NPOHUKLLMNX BKIETKN NAaTOreHOB, B YEM U
NposABNseTCcA cneumpunyeckum UMMYHHbIW OTBET
pPacTEHUMN.



BbiBOAbI

MIMMYHHasi cuctema urpaeT BaXkHenLyto ponb Ans noboro Xneoro
opraHuama Ha 3emne, NyTn peanu3aumm n KOMNOHEHTbI AaHHON
cucTeMbl MOTyT ObITb pasHoobpa3sHbl. OAHUM U3 KOMMOHEHTOB,
BCTPEYalOLLINXCA Y BCEX OPraHM3MOB, B TOM YMCIIE N PaCTEHWUN,
ABNAKTCSA peLenTopbl, NepBble CEHCOPbI HA ONACHOCTb. Y pacTeHui
OHW NpeacTaBneHbl MEMOPaHHbIMUM CReLUdUYEeCcKUMU
LuTonnasmaTudeckumMmmn 6enkamm, KotTopble 3anyckatoT UMMYHHBbI
oTBeT. OCHOBHbIMW NOKa3aTensMM OTBETHOM peaKLmn ABNAKTCS:
N3MEHEHNE YPOBHS MOHOB KanbLS, akTUBHbIX (hOPM KMCNOpoaa,
CMHTE3 CUrHanbHbIX FOPMOHOB. B CTPYKTYPHOM U (PYHKLIMOHANbHOM
nnaHe pacTuTenbHble peLenTopbl aHanormYHbl MHOMMM peLienTopam
MMMYHHOW CUCTEMBbI XXMBOTHbIX.
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[TaccuBHbIN (XnMMyeckne paktopbl)

deHonsbl

TepneHouasbl

benkn, aMMHOKNCNOTbI
dutoHUMObI

AHTUMUKPOOHbIE
BELLeCcTBa
PaCTUTENbHbIX
NMOKPOBOB

AHTUMUKPOOHbIE

BelleCTBa XNBbIX
KI1eTOK

ONOENOs

deHon OpTO Kpeson napa-Kpeson

T
N3onpeH

®naBaHOHObI
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JI71d KaK10U TpyHITbl MUKPOOPTaHU3MOB XapakTepHbl cBon PAMPs. Ha
PUCYHKE 2 moKa3aHbl pactuteinbHblie PRRS kK 0CHOBHBIM Ki1accam
MaTOr€HOB: OaKTEPUH, IPUObI, BUPYCHI




