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ObbeKkT nccnegoBaHuUa:
Arabidopsis thaliana

Arabidopsis ObL1 HepBbIM
pacTreHuemM, reHOM KOTOPOro ObLI
Onun U3 cam NMOJTHOCTBIO CEKBEHHPOBAaH.

CyumecTByeTt nporpamMmma, 1o
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Mepucrtema rnobera Arabidopsis thaliana
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OCHOBHbI€ FTOPMOHDI,
peryampyrouime pocTt U pa3BuUTue pacTeHUn:
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1. AyKCUH ~— OCHOBHOMW rOpMOH pPaCTE€HMM, KOTOPbIN peryJimpyert AeJieHne KJeTOoK U ABnfAeTcs
dbakTopom andpdepeHunposkmn - UHaonunykcycHana kumcnorta (UYK mnm retepoaykcmH).

2. LumokuHuH - pacTuTesibHbIM TOPMOH, MNpPOM3BOAHbLIA 6-aMuHONypuMHa; OCHOBHOM
NPUPOAHbIA LUMTOKMHUH — 3€aTUH (ero CMHTETUYECKMIM aHaJIor — KMHETUH); oTBevaer 3a
noaaep>xaHvne TOTUNOTEHTHOCTHU
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CBepx3apaya H(POPMaALMOHHOM ‘6uonorun B o6nactm nccneaoBaHUM AaHHOro
obbekTa: Pa3paboTka MeTOAOB M KOMMbKOTEpHOro obecneydyeHusi, MNO3BOJIAOLLENO
BOCNPOU3BECTU pa3BUTUE AAHHOIO opraHu3Mma in silico

Hoeocuobupck, 2008



Llenb n 3ag4a4m nccneaoBaHuA:

Llenb:

TCOpCT U I CHaIE PaTy TOPHER MEXaHW3MOB MoAJepXaHNs

TOTUMOTEHTHOCTM U AUPDEPEHUNPOBKN KIETOK NPU  PasBUTUM
Mepuctembl nobera Arabidopsis thaliana

3apaum:

Pa3zpaboTka MeTOoAOB W MporpaMMHOro obecneyeHumsa Ang

PEKOHCTPYKUMU N MOAESIUPOBAHMNSA PErynaTOpHbIX KOHTYPOB MeHHbIX
ceTen;

=PeKOHCTpYKUMS reHHOW ceTu MeTabosiMaMa aykcuHa - perynstopa
noaaep>XXaHmsa TOTUMNOTEHTHOCTU N AnddepeHUUPOBKMN KNETOK MNpu
pa3BUTUM Mepuctembl nobera;

«Pa3paboTka MaTeEMaTUUYECKOMN MOAEeNnn  BHYTPUKIIETOYHOIO
MeTabosM3Ma ayKCMHA C YYETOM FreHETUUYECKOMN perynauum;

=Pa3zpaboTka NpocTpaHCTBEHHO — pacnpeaesiEHHOW Moaesnn C YYETOM

TpaHCNOpPTa OCHOBHbIX PEerynsaTopoB, KOHTPOJIMPYHOLWMUX pa3BUTUE
MepucTteMbl nobera;

AHann3  pas3paboTaHHbIX  Moaeneun n nx  buonormnyeckas
NHTeprnpeTayus.

Hoeocuobupck, 2008



HakonneHue n TpaHCNopT ayKCUHaA:
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Mopenb ponn aykcuHa B 3MbpuoreHese;
3eneHbiIM uUBeTOM 0603HayeHbl MecTa
HaKOM/IEeHNa ayKCMHa W ayKCMHOBOIO
oTBeTa. AyYKCWMH  HaKanJaMBaeTcsa B

[MaTTepHbl pacnpeneneHna n HakonaeHuns nposambpmnoHe 3a cuyét PIN7 cuctemsl,
ayKcunHa B nobere n KopHe; OCYLLEeCTBNAS cneunbmrKaumio

anuKasbHYK 4acTW pacTeHus; 3aTeM
3eneHbIM 0603Ha4YeHbl MecTa HaKonJIeHus cBO6oAHas dopMa ayKcMHa HauuHaeT
dYKCHUHa HapabaTblBaTbCS B anekce 7

TpaHCNopTMpPOBaTLCA 06paTHO.

H. Tanaka et al., 2006 Friml et al., 2003
Hoeocuobupck, 2008



XUMnyeckme CTpyKTypbl BellecTs,
ob6/lagaroWmMX aKTUBHOCTbLIO ayKCUHa:
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MeTabo/siIn3M ayKCUHa
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[MoTeHuManbHbIE

nyTw bnocuHTesa
ayKCMHa B KJeTKke
Apabuaoncuca.

Nyt 6uocuHTesa de
novo NYK n3
TpuntodaHa WU ero
npeawecTseHHUKOB

Hoeocuoupck, 2008



KoHBblOraynga aykcuHa.
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CTpyKTypHast MoZiefib FreHHOWN CEeTU
MeTabonn3aMa ayKCUHa*:

*-Ananko et al., 2005 H. o 2008
080CUOUPCK,



CTpyKTypHast Moaeslb reHHOU CeTw
MeTabosin3mMa ayKcmHa

epPOKCMCOMaA

*untonnasma

RN

*knerouyHasn
MmeM6paHa

Hoeocuoupck, 2008



CTpyKTypHas Moaenb reHHOU ceTu

MeTabosin3Ma ayKCcmHa:
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PeayumpoBaHHaa CTPYKTypHada Moaenb reHHOU CeTu
IHA.

Hoeocuoupck, 2008



MGSgenerator: 6/10K aBTOMaTU4YECKOU

KoHBepTaunn dopmata C B dpopMaT Moaenen

Look in:

My Recent
Documents

My Network

‘Uxml

(=] auxin

= IVA
f‘” respiration

[=]ri| Type: XML Document
Date Modified: 14.02,2008 17:16
Size: 545 KB

import

& available assistants 3

= Influenza__life_cycle
WARNING
WARNING
WARNING
WARNING
WARNING
WARNING
WARNING
WARNING
WARNING
WARNING
WARNTNG

7 (9

File name:

Files of type:

source:
ru.nsc.bionet.MGS. mathmodelgenerator .objects. MMGReaction@16f5261
message: Reaction not supported:

error

REACTION: metalnfo: GeneMet; ObjectID:
"REACTION1DDE77B1-3F-4CA6-92C4-4DSC2E6250AF"

input:

protein : M1

protein : PB2

protein : PB1_PA

protein : N52

rna : vRNAG

protein : NP

output:

rna : vRMP6_M1_NS2

regul:

protein : CRM1

.‘ -

minraniate

£ rpoerer =0
5B m
S @y doines
B
B nuxm,aegu.man
51 Auxin_inflow.ma
[2) gear.map
2 prot.map
= i mod ainei
Auxinmod
Auxin_degr.mod
Auxin_inflow.mo
[E) GEAR block.mod
[E) tprn_block.mod
% 8 roronw moaems
& 8 e
3 obpamreie sanaen

[
s

A PRA
|

\/
EEX
[3) Auxinmod 52 @  @~=0o

o:
¥ metalnfo: GeneMet; ObjectID; "1736CDS3-E9B6-450A-ADSZ-CS0496437ECS"
[* type: translation

[* reaction: ta_pdC -> protein_IP#_decarboxylase

iy

{bb) <B(1=>1), X4)>,

{pph <Cleytolasm_cell_membrane_TOP), I(pd), T(rma)>;
{pp} <Clcytolasm_cell_membrane _TOP), I(PA_decarboxyase), T(protein)>.
{ee} <*t#(rma_pdC -> protein_IPA_decarboxyless), Cleytolasm_cel_n

e} <Cleptoesm_cell_menbizne_TOP), (s pdC ->pratei, A decaboxyiae), .

@ <o,

< >
[} awinman 2 8@ -0
"<*t#(rna_ipdC -> protein_IPA_decarboxylase), C(cytolasm__c :e\l membrane__TOP)>" -
'<*t#(rna_TSA1 -> protein_TSA), C(cytolasm__cell_membrane__TOP)>"

te{arance 168 > st JA8), i celmentrane_T0%)>

*<*#(gens_ARGS -> ms_ARCE), C{cytolasm_cel_merbrane_TOP)>

< #(ina_IAA_IGP > protein IAR IGP), C(cytolasm_cel_membrane _TOF)>'

S T > ron D), Cigesn_cel_pembrane_T07)-"

<Ft(gene_n hydr > man hyek), _cel_r

SR et cPAD) v <el- a7

<ol ASh + prteh 450> e v (:Mumm_cym\asm cell_membrar
148 1GP), Cleytlasm_ce_menbrane TOP)>" ¥

Hoeocuobupck, 2008



modeller: KomnbtoTepHas cucrema ans
OHCTPYUPOBaHWUSA, pacyeTa U aHaninm3a Mmoaeneu

MONEKYNSAPHO-TEHETUYECKNX CUCTEM:
B MGSmodeller Q@@

dann
[ MpoexTsl =l '. Auxin04_06_res04_06_Vkinetics.rst 23 =
= =% mine 1] :; name A
- £} map dakinel 50 B <Cicytolasm__cell__membrane__TOP), Ifipc
# -4 mod daiine B =C(cytolasm__cell__membrane__TOP),I{IP
= <C{cytolasm__cell__membrane__TOP),I(TS
! roTOBbIE MOAENK ! e ot 2
7 Bj = 40 <C{chloroplast__cytolasm__cell__membran
TR ; | I «C{cytolasm__cell__membrane__TOP),I(IG
=" Auxin04_06 30 <C(cytolasm__cel__membrane__TOP),I{IA
- £} map dakinel <C(cytolasm__cell__membrane__TOP),I(1A
=83 mod dakine | 20 =|| l <C(cytolasm__cell__membrane__TOP),I{AF
EE] Auxin04 _|}‘ B <Cicytolasm__cell__membrane__TOP),I(IA

B <Cicytolasm__cell__membrane__TOP),I(NI

; _MODBIEi‘ N /_—-—-”‘—"-__ B <C(cytolasm__cell__membrane__TOP),I{NI
E file_n1_.n : = <Cicytolasm__cell__membrane__TOP),I{n_ ,,

B fle_ne_nj | === e R
[E file_n3_.n|| ¢ = ' —
=l file_n4_.n | @ Auxin04_06_mMod.mod 52 - o
- £} HauanbHble 31| | FE bk Rt 1 =
@ %} HaveH#s Kot (bb} <B(GIR),dJ(1),F (DIFSUE]>. =
i Auwdn4_06. ¢ {pp} <I{_END_NPPP }>.
| CHHOHWMBI ‘ {ee} ‘<E# I:TRI‘;JJ i
=4 PesyNBTaTSI || vy <T{gir)>.
L9 | res04_06 1.00000000000000
¥
£ CKpHNT {ee} <E {++++) >. block end
4 obpaTHble 33234 -
/% block nowmer= 2
ibb} <B(GIR_POINT),J(3)>. v

(|~
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Pe3ynbTaTbl MOAENNPOBAHUSA MPOLLEHTHOrO
coaep>XaHuns pas/indHblX OPM ayKCHUHa B
KneTke Mmepucrtembl nobera:
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1 00 UYK 1. Ana exp
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npoueHT

10 HYK_exp HUVK screpudumir_exp

B YK

D UNYK_exp
DUYK_ L _Ana
BUYK_L Ana_exp

D WYK_actepudmy,

D WYK_scTtepudmu_exp

0_

pasnuyHble opmbl NYK

EXp- SKCICPUMCHTAJIbHBIC
JaHHBIC

B kmerkax mobera ApaOumoncuca, cBoOomHas (opma aykcuHa H

PacuyéTtbl moaenu:

[IpouenTtHoe coaepxaHue
pasznuuHbix ¢popMm aykcuna (MYK)
B KJICTKE:

I1o ocu y-niponeHTsI

ITo ocu x-hopma YK

cro

acrepudurmpoBantas Gopma cocraBisoT Tonbko <1% u 4% ot oOmero myma
ayKCcWHa, COOTBeTCTBeHHO. OcTapmmiics myn aykcuHa (95%) coCTaBsSOT aMHIHBIC

dbopmel aykcuna (Park et al., 2001).

Karin Ljung, 2002

Hoeocuobupck, 2008



Pe3synbTaTbl MOAENIMPOBaHNUSA AMHAMUKUN U3MEHEHUS
KoHueHTpaunn NYK n GH3 benka B KneTtke

B 3@aBUCUMOCTU OT HAYaJ<IbHOU KOHUEHTPaAUUNN.
I

4 00E+01 .
350E401 1 PacueTtbl mogenu:
g 300E401 4 Konuenrpauns UYK u GH3
= 5 250E401 1 0eJIKa B KJIETKE B 3aBUCUMOCTH OT
2 —WYK 001 y .
= E 200E+1 A HA4aJIbHON KOHILIEHTPALUH:
g 150E401 4 ~—GH3 _benok_1
F L [To ocu y-xornenTpanus UYK u
= 1.00E401 ~ GH3 6enka
900500, ITo ocu x-Bpems pacuéra
= M O) (mu}
"'\l G'J M = W —
D o o o o O D o D D
BpeMA, B OTH. efl.

@depMeHThI, KOTOpbIE OCYLIECTBISIOT peakiuu KoHbiorauu MYK ¢ amMuHOKHCIOTaMH, KOJUPYIOTCS O€lIKaMu
cemerictBa GH3, xoTopble KOAUPYIOTCS AyKCUH MHAYUUPYEMBIMU reHaMu. DTH (EPMEHTHI BXOJAT B CyNEPCEMENCTBO
mouudepas (Staswick et al., 2002). Takxke U3BECTHO, YTO AyKCUH OBICTPO U MUMOJIETHO MHIAYLIMPYET HaKaIlJIMBaHUE,
no kpaiHeir wmepe, Tpéx cemeiictB TpaHckpuntoB: SMALL AUXIN-UP RNAs (SAURs), GH3-ces3annbie
Tpanckpuntsl 1 uieHbl cemeiicTBa AUXIN/INDOLE-3-ACETIC ACID (Aux/IAA).

Hoeocuobupck, 2008



Pe3ynbTaTbl MOAENTMPOBAHNA ANHAMUKU
NU3MEeHEeHNHa KoHUueHTpauun NYK-anaHuH B
HOpMe U1 nNpu MyTauuax (trp2,trp3):

77

- | Pac4yeTbl Mmogenu
KOHUEHTD. Ka4eCTBEeHHO

75
MVK_AJ_Z _ AT coBMmaaarT C
S 4rp3-1 IKCNnepmnMmeHTarbHbIM

72 - Konuenrtpanus konbrorara MYK-

aJIaHUH B KJICTKE B HOPME U TIPH
Tl 7 MyTauusix (trp2,trp3):
70 LR R R R R RN LRI NI RIRR IR RRIR RIRIRRIRIRIRRIRRiRRR iR HO ocu Y'KOHHGHTpaHI/ISI I/IYK—
Y =T = B — S = S — S — N — S Y — B S aJTaHUH
® O~ © L F ® A - O D

- N O F 0 O~ © &6 & ITo ocu x-Bpemst pacuéra

EPEMA, B OTH. €.
Myrantsl apabupaorncuca trp3-1 u trp2-1 umeror Hapymenus B Trp cunTazax a and b, coorBerctBenHo (Last et al.,
1991; Radwanski et al., 1996). MyTaHTbl JaHHBIX THIIOB HAaKaIUIMBAIOT COACPKaHUE aMHUJHBIX (OpPM ayKCHHa
(Normanly et al., 1993; Ouyang et al., 2000), HecmoTpss Ha HU3KHUM ypoBeHb Tpunrtodana (Muller and Weiler,
2000a; Ouyang et al., 2000)...B KyKypy3e, OHaKo, Trp CHHTa3a a MOXET JACHCTBOBaTh 0e3 b CyObeAMHUIIBI IS
TOT0, YTOOBI IPOU3BOIUTH MHI0J, KOTOPBIM MpeoOpasyeTcs B onpeAes€éHHble «3amuTHbie) Bemectna (Frey et al.,
1997, 2000; Melanson et al., 1997) wiu, BO3MOXXHO, B ayKCHH.

* = A.W. Woodward and B.Bartel. Auxin: Regulation, Action, and Interaction.

Hoeocuobupck, 2008
Annals of Botany, 95: 707-735, 2005



OMbpMoHanbHOE pa3BUTHE
MepucteMbl nobera Arabidopsis Thaliana

B - Knetku
NMpoOMepnCTEMb

i -KneTtkun
anuaepMuca

A -ouddepen-
un pOBaHHble
KJ1eTKA

-Knetku
cycneHsopa

Hoeocuobupck, 2008



CepaeydykoBuaHas
craavsi pa3BuUTus
mepucTtembl rnobera

PaspaboTka NpoCTpaHCTBEHHO —
pacrnpegenéHHoOM Moaenn:

BCHOBHbIe NMPUHUWMMDbI.

Knetku aBToOMaTa MOryT
obMeHmnBaTbCY XUMNUYECKUMMU
curHanamu. bbuio BblbpaHa 3 Tuna
CUrHaNoOB MMeLWnx 6bnonornyeckni
CMbICIT:

e CcTBONOBOW curHan (SS);

« curHan anddepeHumposkm (SD);

- 6aszanbHbin curHan (BS);
Bce kneTkn pasaenieHbl Ha HECKOJ/1bKO
TMNOB B 3aBUCUMMOCTM OT TuNa
npoayumMpyemoro NMU CUrHana,
npuyeM KINEeTKM MOryT MEHATb CBOMU
T™™MnN,;
Tun KAeTKn U NpoAO/IKUTENbHOCTb
KNETOYHOr 0 LMKNa 3aBUCAT  OT
JTOKAQJIbHOW KOHUEHTpauunnm CUrHanos;
HanpaBneHuna pnOeneHnsa 3aBUCAT OT
rpagvMeHToB pacnpeneneHund
CUrHanos.

(Friml et al.,2003)

Hoeocuoupck, 2008
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Tunbl KJ1eToKk aBTomMaTa:

lTlpomepncremM - KJNETKM MEpPUCTEMbl 3apopbilla. 3OTU  KJIETKMU
NnpoAyuUMpYyrOT SS M HAXOAATCA B BEpPXHEW 4yacTu 3apoabiwia. B npouecce
Pa3sBUTUA 3TU KJIETKU nNepexoasT B KJeTku TtTuna Ji2Mmepucremm
J13mMepuncremMm.

JI2mMepucteM - KINETKW MEepUCTeMbl, HaxoaswuMecsas BO BTOPOM cCJioe
(cumtas oOT 3NMAepManbHOro CJio) BepXHEeWM 4YacTu 3apopabilia. IOTU
KJIETKU npoayumpyror SS.

JI3MepucremM - KNETKW, HaxXoasiLlMecsa Ha CJ/IOM HMXXEe KJIeTOK Tuna
J12mepucrteMm. Tak xe npoayumpyrot SS.

TpaH3MTHbIE - KJIETKU, Haxopasuwmecss B6/M3n MepucteMbl. OHM Tak e
NPoOoAYUMPYIOT HU3KMK SD, HO NMEIOT CaMblil BbICOKMX TEMN AEeJ/IeHUSA.
JlaTtepasibHbie - KNIeTKM 3TOro T™™MnNa MMUTUPYIOT
«andphepeHUMpOoBaHHbIE>» KJIETKN, KOTOpble npoayumpyrot SD.

CycneH3opHble - KJIeTKU_CyCneH3opa. 3TU KJeTKU npoayuupyrotr BS u
pacnosiaraloTca B HWXKHEeN yactm 3apoabiwia. B moaenn nx scerpga agse.

Hoeocuobupck, 2008



" BHYTpEeHHME NapaMeTpbl «KKJIETKU» MOAESN:

Type — i KJIIETKH

BS0, S50, SD0 — 3naueHus curHajaoB
MPOAYLUPYEMBIX JAHHOM KIIETKOM.

BS, S8, SD — 3Ha4eHUs1 CUTHAJIOB C YYETOM
BJIUSIHUS BCEW TKAHU.

K — oTHOIIEHME CTBOJIOBOTO CUTHAJIA K
curHainy nuddepennuposku, K=SS/8D.

T — IpOJIOTIKUTEITBHOCTD KJIETOYHOTO
nukia, T=7T(K).

Tp — BO3pACT KJIETKU CUUTAS OT
MOCJIEAHETO JCIICHUS.

O 0O 0O 0O 0O

Hoeocubupck, 2008
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B3anMoaencTBme «KKJeToK» Moaenu:

BS,=a; Y BSO,.e

s &
SS,=a; > SS0,,e

_ D _é
SD, =a;) > SD0,,e
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CyMMapHoOe B/IMSHNE Ha KNeTKYy C KoopauHatou (i, j) ecTb
CyMMa npoAayumpyembiX CUFHaI0OB MO BCEM KJ1eTKaM TKaHu C
BeCaMy 3KCMOHEeHLUManbHO ybbIBaOWMMN OT PacCTOSAHUSA
MeXxay KneTtkamu,
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Busyanunsauna Mmoaenwu
KJ1eTOYHOro aBToMarTa:

Differentiation signal

Hoeocubupck, 2008



Pe3ynbTaTbl MOAENIMPOBAHUA.
HopManbHOE pa3BuTUe 3apoabllla:
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I-16 kneTouHbln ambpuoH ( [ | - 3nma., I - ﬂpoll\yepMCTeM, 0] -
Jlatepan., B - CycnieH3.); II-rnobynapHasa ctagna (HET HOBbIX
KnetodHblx tmnos), III-cepaeukoBupHada craana ( [ - Tpax3.), IV-
TopneaHas ctaans ( [} -/12Mepuctem,| ] - J13Mepucrem);
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Pe3ynbTaTbl MOAENTMPOBAHUA.
MyTaHTHOE pa3BuUTUe 3apoablllia:

MEaLIMFI IIeBIIGAM
J1b. wpPoOrREt1bHaGEN REaTARE SkerpaKkISIoPRd e RifenentiationiéponbLue), YyBCTBATENBHOCTb L2, L3

K Stem Signal (?/IeHbLIJe
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Pachacwisampeagenu

=

I-16 kneTouHbln ambpuoH ( [ | - 3nma., ] - lpomepuctem, [
Jlatepan., B - CycnieH3.); II-rnobynapHasa ctagna (HET HOBbIX
KnetodHblx tmnos), III-cepaeukoBupHada craana ( [ - Tpax3.), IV-
TopneaHas ctaans ( [} -/12Mepuctem,| ] - J13Mepucrem);

Aida M., Ishida T., Tasaka M. (1999). Shoot apical meristem and cotyledon formation during Arabidopsis embryogenesis: Hogocubupck, 2008
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Han3 YyBCTBUTENbHOCTUN MOAENU K
napaMeTpaM TpaHcnopTa U cnHTe3sa SD
(curHana anpdpepeHUNpoOBKN):.
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Bnusuue napamerpa cunresa SD (differentiation signal) Ha 9BOIOIMIO KJIETOYHOTO Hoesocubupck, 2008
aBTOMaTta (* - 3Ha4YeHUs IapaMeTpa B OTHOCUTENIbHBIX €MHNLIAX)



Ha/iIn3 YyBCTBUTE/IbHOCTU MoAenun K
napaMeTpaM TpaHcnopTa U cnHTe3sa SD
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Bnusnue napamerpa Tpancnopra SD (differentiation signal) Ha »3BoNIOIMIO KJIETOYHOTO

aBToMarta (* - 3HaueHUs MapaMeTpa B OTHOCUTEIbHBIX EAUHUIAX).
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acripeaesieHme naTTepHOB ayKCUHaA
B pa3BMBaloLLEeNCcd annkaabHOU
Mepucteme nobera:

& Cellular Automaton ¥0.6.2_3

File Help

[ Parameters ' Type of cell [ Type of signal
Swnar

S

) Basal Signal
() Extern Signal
0K

Description:

20-30% of Max |

| 30.40% of Max| |

60-70% of Max
70-80% of Max

80-90% of Max

90-100% of Ma)i_;

17 —

Step 1750 << first r<prw next>‘| last>> | Parameter0/t| <<first Pprw next> ] last >>

MIMMyHHas nokanusauns oenkos PIN1 B PacnpeseneHne OTHOCUTE/IbHOMO
SMb6pUoHe: OKpalleHa NONAPHOE MakcuMyMa ayKCUHa,
pacnonoxeHne PIN1 B AMKOM TUNE nosyyeHHOE C MOMOLLbIO MOAENN
(Michniewicz M. et al., 2007)
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[TonapHas nokanusauus 6enkos PIN1
Ha 6onee no3gHen cTtagmn pasBUTUS
(Steinmann T. et al., 1999)

acripenesieHMe naTrepHoOB ayKCMHa
B pa3BMBaloLLEeNCd annkaabHOU

£ Cellular Automaton v0.6.2_3

File Help

| Description:

Type of Signal:

() Stem Signal

® Different Signal
) Basal Signal
() Extern Signal
QK

20-30% of Max

© | 30.40% of Max

. 40-50% of Max
. 50-60% of Max| |

60-70% of Max

70-80% of Max|_|

|w

Step 29/50 | << first

( Parameters | Type of cell | Type of signal

< prev

Mepucreme nooéera:

next »

last >>»

Parameierlm] << first I <prev I next > l last >> [

PacnpenoeneHme OTHOCUTENIbLHOIO

MaKCMMyMa

ayKCUHa,

nosly4yeHHoe C noMowbO MOAEN
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BbiBOAbI:

PaspabotaHa KOHBeWepHasi TEXHONMOrMA KOHCTPYMpPOBaHMA MaTeMaTU4eCKUX
MoAernen reHHbIX ceTen, BKIoYawLwan crnegytowme atanbl:

1) aBTOMaTnyeckass reHepauus 6a3bl Mogenen 3rieMeHTapHbIX MOACUCTEM
reHHOM CceTU; 2) PEeKOHCTPYKUUU UHTEerparibHoM MaTtemMaTuyecKonm Moaenu
reHHOM ceTn B KoMmnbroTepHon cucteme MGSmodeller.

PekoHCTpynpoBaHa CTPYKTypHas MoAeflb reHHOM ceTU MeTabonuama ayKCuHa
B Knetke nobGera Arabidopsis thaliana. TeHHaa ceTb copepxut 235
MOJIEKYNAAPHO-TeHeTUYEeCKNUX nogcuctemMm, oobeauHarwwmnx 162 obbekra: 62
reHa, 56 MPHK u 44 Genka. Bce MonekynsipHo-reHeTU4eCKue npouecchl
pacnpegesneHbl N0 ceMn KOMnapTMeHTaM. Jlormyeckun aHanns moaesnu reHHoum
CeTU noKasan, 4YTO OHa OTHOCUTCA K TUMy CUCTeM, noaAepXUBaKOLUX
BHYTPUKIIETOYHbLIA FOMeOCTa3, 3a CYET HanMuMa B Hen oTpuuaTenbHbIX
oOpaTHbIX CBA3€M U MHOXECTBEHHOCTU NyTen OMOCUMHTEe3a U KOHbBbIOrauummu
ueneBoro npoaykra (aykcuHa). [laHHbIW BbiBOA MNOATBEPXAEH YUCNEHHbIM
aHariM3oM MHTerparibHOoM MaTeMaTu4ecKkom Moaernu.
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BbiBOAbI:

ABTOMaTU4YECKU CreHepupoBaHHas 6a3a maTeMmaTU4YeCKUX MoAerien arieMeHTapHbIX
noacuMcteM reHHOM ceTU MeTabonuaMa aykCuMHa AornofiHeHa MoAensiMu,
OonucbIiBalvwLWMUMM NOACUCTEMbI TPAHCNOPTAa HU3KOMOSEKYNSAPHbIX BelwecTB Mexay
KOMnapTMeHTamMM Knetku. [na mMopaenen 3neMeHTapHbIX MOACUCTEM U
MHTEerpanbHOU mMmogenu nogobpaH onTUMaribHbIM Habop 3HA4YeHUN NapamMeTpoB,
NO3BONAKOLWMNA afjleKBaTHO BOMPOU3BOAUTbL 3KCMNEePUMEHTalsibHble AaHHble, B TOM
yucre: ctaluMoHapHoe COCTOsIHUe reHHOU CeTU; NPOLIeHTHOe coAepXKaHue B KneTke
cBoboaHoun hopmMbl ayKCuUHa, ero actepmudpuumpoBaHHoOU U amuaHbix dopm (<1% un
4%, 95% oT obLwero nyna aykcMHa COOTBETCTBEHHO); HapaboOTKy aMuAHbIX ¢hopm
aykcuHa B myTaHTax Arabidopsis thaliana trp3-1 w trp2-1, nmelowne HapyLeHUA B
TpuntochaH cMHTasax a u .

KoMnbloTepHbIX aHann3 matemMaTU4ecKou mMoaenum nokasasi, YTO He3aBUCUMO OT
HayvanbHbIX 3HA4Y€HMU KOHUEHTpauun aykcuHa u npoaykta GH3 TpaHCKpUNTOB B
3afjaHHOM [fAuana3oHe OTHOCUTElNbHbIX eAWHUL KOHLUeHTpauuu, npoucxoauT
ObICTpas akTUBaLMA ayKCUMHOM HapaboTKu npoaykta GH3 TpaHCKpUNTOB, KOTOPbIN
ocnaénaetr curHan aykCcMHa MWHaKTUBaLMen ayKCuMHa 4epe3 KOHbhorauuiro. ITO
cBuAeTeNibCTBYEeT O ObICTPbIX NMpoueccax MOSEKYAPHO-reHeTUYECKOU perynauum
B OTBET Ha UBMEHEeHMNe KOHLUEHTpaLun aykCuHa B KreTkKe.
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BbiBOAbI:

. PaspaboTtaHa npocTpaHCTBeHHO-pacnpeneréHHass Matematvyeckasa moaernb
pa3BUTUA MepucTeMbl nobdera Arabidopsis thaliana. Ona npoCcTpPaHCTBEHHO-
pacnpegenéHHon MogenuM nogoGbpaH  onTUManibHbIA  Habop  3Ha4YeHUn
napameTpoB, NMO3BONAKLWMA afeKBaTHO BOCMPOU3BOAUTL IKCMEepPUMEHTalrbHble
AaHHble, B TOM YUcCne: NPOCTPaHCTBEHHOE pacnpefeneHne natTrepHOB ayKCuMHa B
npouecce pasBUTUA anuKaribHOM MepuUcCTeMbl nobera; peXxXMMbl HOPMasribHOro U
aHopManbHOro pasBUTUA MepUCTEeMbl, COOTBETCTBYHOLME TaKUM (peHOTMNaM KakK
AWK TUN U MmyTaHTam cuc? cuc2 v clv3-2. U3 mogenu npeackasaHo OTCyTCTBUe
Apyrnx ¢eHOTUNUYeCKNX MposABMEeHUU B pPa3BUTUM anuKaribHOM MepuUcTeMbl

nooera.

. AHann3 mofgenun nokasbiBaeT, YTO pa3BuUTUe MepuctemMbl nodera Arabidopsis
thaliana Ha paHHUX 3TanoB [AOOCTUraeTcs Ha OCHOBe B3anMoOAenCTBUSA
MMHUMaNbLHOro Habopa npoueccoB: HeHanpaBneHHou Audgdcgy3mm curHana
anddepeHUNPOBKM N aHu3oTponHou Auddy3mm GasanbHoro curHana. Kpome
TOro, pasBuTUe anukaribHOM MepucTeMbl nobera B OCHOBHOM onpegensieTcs
TPaAHCMOPTOM CUTHANoOB U B MEHbLLEn CTENeHU, UX CUHTE3O0M.
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