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OGII_II/IG CBOHCTBA MOJIEKYJI BTOPHYHBIX ITOCPEAHHUKOB

[ NpaBuTb | NPpaBUTb BUKU-TEKCT |
BHYTPUKNETOYHbIE BTOPUYHbIE NOCPEeAHUKM UMEKT HEeKOoTopble obLine Ana HUX BCeX CBOWCTBA:

1. OHU MOryT ObITb OYEHb DLICTPO CMHTE3MPOBaHbI U BbIAENEHLI U TaK e DbICTPO yaaneHbl Unu
obe3BpexeHbl Npy NOMOLLKM cneynduyecknx KatanuTuyecknx MepMeHTOB UM MOHHbIX KaHaNoB.;
. HekoTopble U3 HUX, TAKWE, KaK MOHbI KanbUKWAa, MOTYT XPaHUTbLCA NPO 3anac B
cneyuanu3npoBaHHbIX opraHennax (rpaHynax unu sakyonax) u beicTpo BeicBobOXKaaTbCA — U Tak
e DbICTPO CBA3bIBATLCA M TPAHCNOPTUPOBATLCA — NPU HEOBXOAMMOCTH.

- Ux npoaykuMa v BoiAENEHUE, KK U UX yAaNeHUe, YHUYTOXEHUE unu obe3BpexnBaHue, HaxoauTCA
nog *ECTKUM KOHTPONMEM BHYTPUKNETOYHbIX CUCTEM 0OpaTHOI CBA3M, HE AONYCKAKLWMX
Ype3MEpPHOro YCUNEHUA UNK YpE3MEPHOW NPOAOTKUTENBHOCTM NOCTYNAKLIENO U3BHE CUIrHaNa u
NpeaoTBpallarlux, B HOpManbHbIX YCNOBUAX, CAMONOBPEXAEHWE KNETKU B npouecce obpaboTku
CUrHana.

WX npoaykuua u BblaeneHne, Kak u ux yaganeHue, yHu4ToxeHue unu obesspexmBaHne, MoOXeT
ObITb OrpaHUYeHO BO BPEMEHW U NPOCTPAHCTBE, YTO NO3BONAET KNETKE NOKanu3oBaTh B
NpoCTpaHCTBE (B TOW UMK MHOW YacTU KNETKU) U OrpaHu4YMTb BO BpEMEHK NPOLIECCHI NEpeaayn
curHana.




AHTaroHICTUYHa I1apa

neppmms €PEKTOP __ (PEPMEHT, o pyinmye

MOAEKyAy BTOPMHHOTO II0CepeAHIKa

I

AaeHiaaTiiKAa3a = Docdoaiecrepasa



Docdoainasn

dochonunua PLD ~ dochaTnaHana Kucnota + cnupT

dochonunug PLC avauunranuepon + cnupt-(P)

dochonunua FLe rnuyepon-(P)-CcnupT + 2 XUPHbIe KUCNOTbI

PLA,

dochonunung 2-aunn-1-nuso-rnuuepon—(P)-cnupT + XUPHaA KNCNOoTa

PLA,

dochonunup 1-ayunn-2-nu3so-rnnuepon—(B)-cnupT + X1pHaa KucioTa

lysoPLA

nunsodochonunug ~ rnyepon-(P)—-CnupT + X1pHas K1coTa
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Docdoainasn

Docdoainasza C

uaeHTHuHbiMu. Hanpumep, y pacrenuii gocdaruanaHHO3ZMTON MOXKET ObITh OJHOBPEMEHHO
(hochopHIHPOBAH TONBKO MO JABYM NoNokeHHsM: 3 M 4, 4 u 5 unu 3 u 5, Torja Kak B Kierkax
AKUBOTHBIX NPUCYTCTBYIOT TPUKALI (pochopuinposannblii Pl no nonoxenusm 3, 4 u 5. Bropoe

resome Arabidopsis koaupyercs 9 renos PI-4-P-5-kuna3sl. Cosnepxanune PI-4.5-P; B knerkax
BBICHIMX PacTeHUit Ha NOPAJOK HHKE, Y4eM Y JKHMBOTHbIX. OJHAKO 3TO BOBCE HEe O3HA4aer
MEHbLIVIO 3HAYUMOCTh JAHHOrO coeauHeHus Ui pacrenuit. Huskoe coxepxkanue Pl-45-P;
NOICPKMBACTCH HCKIIOYUTENILHO 3a c4eT BbICOKOH akTuBHOCTH dochonunass C B yCIOBHSX,
MPH KOTOPBLIX CTHMYJIMPYETCH JaHHAs CHIHA/IbHAs CcHCTeMa. Y BOJBBOKCOBOH BOJAOPOCIIH




Omauvue PLC-cuznanunza pacmenuil u #usOmublx
Y pacrenuii u rpudOB cHrHanbHbiit MexaHu3m ¢ yuactuem gocdonunasel C omiHuaer or
TAKOBOI0 y KMBOTHBIX. OCHOBHBIM OT/IHYHEM SIBJISETCS HA0OOpP BTOPHYHBLIX MECCEH/LKepoB. Y
AKUBOTHBIX BTOPHYHBIMH MECCEH DKepaMH BBICTY AT NPOAYKTHI I'HApOIn3a

pochounozuron-4.5-audocdara: nnozuron-rpudochar (IP;) m anaunnrnmuepon (DAG), a y
pacteHuii 1 rpudOB — MPOAYKTHI nocheaytouleii Meradonu3auum 3THX COSAMHEHHI: HHO3UTO-
rexcakuchocdar (1Pg), pocdarnanas kucnora u auaumnrauuepon-nupodocdar (DGPP) (cnaiin
52, npeszeHranus).




Docdoaimnasza A

Pacturensusie gochonunassl A; BO MHOIOM CXO/IHBI C JKHBOTHBIMH, OJIHAKO Y pacTeHuil

K HACTosALIEeMY Bpeweuu Bbl,.lt‘.JlEHO OMHLICHO H KJIIOHHPOBAHO TOJBKO JABa THNA. CEKPETOPHLIC




Docdoainaza A
OyHKUMKM dhoconunas D

PaHHUE 3Tallbl OHTONreHe3a

CTpeccoBble peakuyuu (onocpenyetca AelcTBue
ADBK, aTuneHa un XacMoHaTa U UX CUHTE3)

NHIrMGMpPOBaHMe NornoLlarLLmMx K -kaHanos u
3aKpbiBaHUe yCTbUL

BHYTPUKITETOUHbIA TPAHCMOPT BE3UKYN U CeKkpeuns
nepecTpoika UUTocKeneTa

docchaTuagHana KMCNoTa aKkTUBUPYET:

« pocaTugunnHosuTon-4-gocgar-5-kmHasy

« NADPH-okcugasbl (OKAUCNUTENBHbLIA CTpecc )

« ¢pocponunasel C un A,




POCPOAHITHAHBIA CHTHAAHHT Y PACTEHHH

docdonunaza D . HO—(\xonvm]
(®—(xonuH (P-OH
docharnaunxonuH docharnpHan XONWUH
Kucnora

Puc. 2. Peaknus, karaansupyemas pocdoannasoii D.

A2KAMEEB
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XONWH Kncnora
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Puc. 3. Ilepenaua curnana ¢ ysacruem dgocoannaser D.
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Puc. 5. Cuare: unoznrana i pocharniminnoinroi-PpochaTos v pacrenmii.

Venosnsie obouaucnns: 3-Ptase — wuozntoummnua-3-docdaraza; 4-Ptase — wnozwromnnma-4-
tpocdaraza; CDP — uurmanaandocdocdar; CMP — wrruannsonodocpocdar, DAG — anannaranue-
pon;, 1-1,4,5-P; — unoswron-14,5-rpudocdar; IP; — nuoanron-nestakncdocdar (nnozuron-1,2,4.5.6-
nentadocdar), 1Ps — unoznton-rexcakucpoedar (nuoznron-1,2,3 4.5 6-rexcadocdar);, Kinases — knna-
3e1; MIPS — wuo-nuoznton-1-dochar-cunrasa; Pl — docharmmumuoznron; PI-3,5-P: — docdar -
nosuTon-3,5-andocdar; PI3K — docdarnaumuoinron-3-kunaza; PI-3-P — docharnamuoznron-3-
tpocdar;, PI3PSK — docdarmpumuoinron-3-pocdar-5-snnaza; Pl-4,5-P2 — docarmmnnnoznron-4,5-
andocar, PI4K — pochamannunoinron-4-gunaza; P1-4-P — pocdammaunnnoziron-4-docdar; PI4PSK
— thocdarnmumnoznron-4-dochar-5-knnaza; Pl-5-P — docdarnamwmuoinron-S-pocdar; PIS — docha-
minnosuron-cuntasa; PLC — docdomunaza C; Ptase — ocdaraza.
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Puc. 6. Curnaasasiii Mmexaanim onocperosannbiii pochoannazamn D n C.

Yenosusie obosnavenns: DGK — anaunarmuueponkunasza, DGPP — anammnronuepon-nupodocdar; 1-
1,4,5-Ps — wunozuron-14 5-tpudocdar, IPs — wunosuron-nenrakuchochar (unozuron-124.56-
nentadocdar); [Ps — nnosuron-rexcakuchocdar (unosuron-1,2.3.4.5 6-rexcadocdar); PAK - pocarn-
narkunasa, Pl PLC — nonudocdonnoznmna-cneunduunas dochomunasa C; Pl-45-P; — docdharnanan-
Hozuton=4,5-mudocdar; Pl-4-P — docharnmnunosnron-4-pocdar; PI4PSK - docharuanannosnron-4-
tocar-5-knnaza.
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ITAMO

Y KMBOTHBIX QJCHMJIATUMKIA3bI NPHCYTCTBYIOT B Pa3s’HbIX THNAX KIETOK, IJ€ OHH
NOKATU3YIOTCA, [PEHMYLIECTBEHHO, B IUlasMarHyeckoil memOpane. AKTHBHOCTH Takux All
peryupyercsi ropMOHaMH, I71aBHbIM 00pa3oM, yepe3 G-Oenku. CylIecTBYIOT Takke pacTBOPHMBIE
(dopmsl pepmenta. K Hum orHocstes Al cnepmbl Miaekonurarommx u 0akrepuii. bakrepuaibhble
ALl y4acTBYIOT B peryjisitiHd aKkTHBHOCTH karabosmyeckuX reHos. IIpH HM3KHX KOHUEHTpaumMsx

MM MOJIHOM OTCYTCTBHM IJIIOKO3blI B cpeie y Oaxrepuii akrusupyrorcs ALl npoayuumpyrowme
CAMP. [uknnueckuii AMP cas3biBaercs ¢ CAP-OenkoMm, KOTOpBI NPHCOSAMHSETCH K
POMOTOpaM psja ONEPOHOB, YCWIMBas MX Ikcnpeccuro (cnaitn 41, npesedrauus) B
pacTHTeNbHbIX KieTkax Hanuuue ALl u yyactne CAMP B peryasTopHsIX npoueccax oCTaercs noj
BOITPOCOM.
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