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CoaepKaHue

 OcHOBHbIe buosiorM4yeckue onpegeneHms
* MaTtemaTnyeckme moaenu

* [locTaHOBKa 3a43a4M A/19 CUCTEMbI FreHOB
* Pe3ynbTaTbl Pac4ETOB

e 3aK/loyYeHune



OCHOBHble buonornyeckne onpeaeneHums (1)

feH — yuactok OHK, cocroAawumin mn3 onpepenéHHoOM nocnenoBaTe/NIbHOCTU
HYKNeoTuaos

3KCI1pECCMﬂ reHa — CMHTEe3 NpPpoAYyKTa aKTUBHOCTU lNeHa, 6enka

http://science.compulenta.ru/upload/iblock/190/introexo.jpg

http://dic.academic.ru/pictures/wiki/files/80/Protein_folding.png



OcHOBHble bnonornyeckne onpeaeneHuns (2)

benbie TOYKM — A4Pa,
KOIMYEeCTBO KOTOPbIX
yABaMBaEeTCA NoC/e
KaXK4oro UMKna geneHus

NnaTTepHbl SKCNpeccnn reHoB:

- reH Bicoid N
-

- reH Kruppel .

- reH even-skipped i
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MaTemaTnuyecKkaa moaesib Ha ocHoBe napaboanyeckoro
YPaBHeEHMUS

3dKOH COXpPaHEHUNA MACCbl: dDEHOIV\EHOﬂOI'I/ILIeCKMI\/JI 3aKoH PuKa:

L) =-3,00-7u)+gm); @ It =-Du,(xt) ()

@ / anodody3uns \ij HTe3 Benka

U (X, 1) = Du, (X,t) —yu(x,t) +9(7); (3)

N

«napafoKc Anppysnny : Pacnag 6enka
g(n7)=0 | - .
u(x,0) =o(x) > U(X, 1) =—exp(— ) =>u(x,t) >0,VX e (X,+x)
Jt ADt
u(x,t) ——— >O)
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1-aa moandumKauma: moaens ¢ TenerpadHbIM YypaBHEHNEM

ypaBHeHue KaTTaHeo

(Cattaneo 1948) . UHTErpasibHOE ypaBHeEHWNE CBA3U .

Q) = Zep(-) t
J(x,t)+7J,(x,t)=—=Du,(x,t) < > J(X,1) :—jQ(t—t')uX(x,t')dt'

(4) 5
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+ ypaBHeHue (1)
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U, (X, 1)+ @+ y7)u, (X, 1) =
=Du, (X, t)—yu(xt)+
+9(m)+79,(n) >
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2-as mogndpurKauma: moaenb Ha OCHOBE YPaBHEHMUSA

xedPppunca

ypaBHeHune Tnna dxxedpPppuca,
(Jeffreys, 1929) :

D
J(x,t)+7J.(x,t) =-Du,(x,t)+1%u, (x,1) <:Q(S)——5(S) —EXP(——)

APYyrou Bmp, GYHKUMKM Aapa :
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U, (X, )+ @+ y7)u, (X,t) =Du (X,1)+

+ 17U, (%, 1) = u(X,1) + g (17) + 7 9, (77)




DYHKUMA CMHTE3A

1 = — MMeeT MOoPOoroBbIN XapaKTep
0.8 I
NPOMNOpPLMOHaIbHA
0.0

CUrMOMNAHON PYHKL MU
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d(7) ~ = (L+tanh(y))
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aprymeHT GyHKUUM CUHTE3a 6enKa i-oro reHa 3aBUCUT
OT BCEX PeryiaTopHbIX GaKTOpPOB :

. I - . .
n® =>ThuP(x,t)+ FY(x,t)

j=1



[TocTaHOBKa KpaeBoW 3a4a4u

CUCTemMa reHoB > cuctema auddepeHuUnanbHbIX YPaBHEHUN
e ul (%, 1) +ul (x,t) —a ul) (x,1) = B u (x,1) =

_ Z(i) g(i)(n(i)) + g gt(i)(n(i))’ i :1’_4

20 = N (i) _ DY (i) y" (i) _ 1
T 14O 0 14O 70 100 T, 00

(i) _ (i) _ £ () (i) _ £ ()
u (x,t)‘XZO’L =0, U (x,t)\t:0 = £, (x), U (x,t)‘tzo = £V (x)



Ha4yanbHble u KpdeBbie YC/ZIOBUA

IKCNEPUMEHTA/IbHO NMNOKA3dHA
J(x,t) oL =0 Uy (x, t)

3aMKHYTOCTb 3MbOpPUOHaA :

Haya/bHble yCNOBMA B 06LLEM BUAE:
U(X, t)‘tzo — fl(x) ut (X’t)‘tzo — f2 (X)

cormacoBaHuMe Ha4aJ/ibHbiIX U KPpaeBblIX yCﬂOBMVI :

fll(x)‘x:o,l_ - le(x)‘XZO,L -

J .000x = [ g (7], )ax—y [ f,(x)dx  (5)

—OL
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YncneHHbIn meToa, pelleHuns

AnnpoKkcumauma cuctembl anddepeHumnanbHbIX YpaBHEHUN
KOHEYHbIMWN PA3HOCTAMM :

1 1
{Im}m—ﬂ Tym = hm, h = Vi ty = {tn} _0> bn = on, 0 = E
| @ 1 sl 1 )i
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i ) (0 0@
uéjjm = fi(zm) Upt1,0 = Unii,1

qu”m = f1 (Tm) + Qfﬂ(’rm) “531 M = “EL M—1
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Pe3ynbTaTbl CPaBHEHUS PACYETOB C IKCMEPMMEHTANIbHbIMU AAaHHbIMU

011.408:tc=1, time=24.2250, data vs model, wildtype
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Pe3ynbTaTbl CPaBHEHWUA PACYETOB C IKCMNEPMMEHTANIbHLIMU JaHHbIMU

011.408:tc=>5, time=49.2250, data vs model, wildtype
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011.408:tc=5, time=49.2250, data vs model, wildtype
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Pe3ynbTaTbl CpaBHEHMA PACYETOB C IKCMEPUMEHTA/IbHbIMU AaHHbIMMU

(3)

011.408:tc=7, time=61.7250, data vs model, mutant 011.408:tc=7, time=61.7250, data vs model, mutant
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OCHOBHble pe3y/ibTaTbl paboTbl

Pa3paboTaHbl ABe maTemaTUYeCKMe moaenm TpaHcnopTa 6enkoB BHYTpU
3MbpuoHa Apo30oPuabl Ha paHHen cTagun pa3BUTUA

MpennoxeHHble mogenn ceobogHbI OT NapaaoKkca anddpysmm U
KOPPEKTHO ONMCbIBAOT TPaHCNopT 6eskoB B ambpuoHe

Peann3oBaH YNC/IEHHbIM MeToA No/lyYeHnA NPUBANKEHHOIO pelleHns
MOJEe/IN Ha OCHOBe TenerpadpHoOro ypaBHeHUA € HEAMHEWHOW NpPaBomn
4acTblo.

Consep pobaBneH B HEKOMMepUYecKnit naket nporpamm GCDM7_suite.

Ha ocHOBaHMKU CpaBHEHUS YNC/IEHHOTO PELLEHMSA C SIKCNEPUMEHTAIbHbIMMU
[AHHbIMKM MOXHO caenaTb caeaytollime BbiBOAbI:

PeweHne 3aga4um CMNbHO 3aBUCUT OT BE/IMYUHDI MNapameTpa peslakCaunmn t

BeBeaeHMe napameTpa pesiakcaumm B Moaenb BHOCUT AONONHUTENbHYIO
cTeneHb cBo60AbI, YTO MO3BOAUT AOCTUYDL DONbLLEN TOYHOCTHU
NPUBANKEHHOIO peLleHuns
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