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processes, and perform topological modeling of signal transduction processes leading to stopping of cell
proliferation and apoptosis. We found that several transcription factors, such as FoxF1, Sox-9 and IRF play
an important role on the early stages of this processes switching specific regulatory program of entrance
into cell quiescence phase (GO phase). Scanning of promoters of all known human genes and topological
analysis of the network model of the cell questioning program allows us to identify genes - novel perspective
targets for anticancer drugs. This work was partially supported by EU grants: VALAPODYN (LSHG-CT-
2006-037277) and Net2Drug (LSHB-CT-2007-037590).

METO/ PASHOCTHOM BOJIIOIIUA
JIJISI HOCTPOEHUSI TEHHBIX PETYJIITOPHBIX CETEM

Ko3zaos K.H.!, CamconoB A.M.?

"Omoen komnvromepnoii buonocuu, I'ocyoapcmeennolii nonumexnudeckuti ynusepcumem, 195251, e.
Canxm-Ilemepoype, yn. [lonumexuuyeckas, o. 29, Poccus

‘OTH um. Hogpghe PAH,

194021, e. Canxkm-Ilemepoype, yn. Ionumexnuueckas, 0. 26, Poccus

B paGore mpexacraBieH HOBBIA MOAXOA K 00paboTke OMONOTMYECKHX JaHHBIX Ha OCHOBE METO/a
pasHocTtHoM 3BomonuH [ 1]. I[IpoBenen ananus 3gpexTnBHOCTH pa3pabOTaHHOTO METO/1A MPU HAXOXKICHUH
PEryIsSTOPHBIX B3aUMOJICIHCTBUII B CETH T'€HOB gap, KOHTPOJIUPYIOLIUX DPAa3BUTHE paHHEro 3MOpHOHA
npo3oduisl [2]. ITapameTpsl cucTeMbl HEIMHEWHBIX IU(QepeHINaTbHbIX YPaBHEHUH OMpEAeIsIOTCS
MUHUMU3aLKeR (QyHKIMOHAa, pABHOTO CyMMe KBaJpaTOB Pa3HOCTEH pacUeTHBIX U AKCIIEPUMEHTAIbHBIX
3HaueHui [3]. Pa3paborana HOBas cxeMa MUTrpallyy, MOBBIMIAIOMIAS CKOPOCTh CXOJUMOCTH aJITOPUTMAa,
IIPU KOTOPOW JIyYIIWA NPEACTABUTENb OJAHOW BETBM 3aMEUIACT CTApEHIIEr0 MpPEeICTABUTENs APYTroi
BeTBU. Bo3pacT MHAMBHIyyMa paBeH YHUCIy UTepaluii C MocielHero OOHOBJIEHMS €ro MapamMeTpoB.
BrruucnurenbHas ceTb IMEET TONOJOTHIO THIA KOJbLo. [Iporpammuas peanuzanns MeToaa I0CTyIIHA 1O
3arpocy K aBTOPaM.

brmaronapuoctu

Astops! 6marogapusl M. I. CamconoBoit, J[x. Peitautity n B.B. I'ypckoMy 3a monesHbie 3ameyaHmusl.
Pabota momgnep:xana rpantamu NIH Grant RR0O7801, AOT'MUP RUB-1578-ST-05 u POOU 08-01-00315-a,
08-01-00712-a.

[1]. Jaeger J., Surkova S., Blagov M., Janssens H., Kosman D., Kozlov K.N., Manu, Myasnikova E., Vanario-Alonso C.E., Samsonova M., Sharp D.H.,
Reinitz J., (2004), . Dynamic control of positional information in the early Drosophila embryo. Nature. Jul 15, 430 (6997), 368-71.

[2]. Kozlov K.N., Samsonov A.M. (2003): New Data Processing Technique Based on the Optimal Control Theory. Techn. Physics, 48, 11: 6—14.

[3]. Storn R., Price K., (1995), Differential Evolution — A Simple and Efficient Heuristic for Global Optimization over Continuous Spaces, Technical
Report TR-95-012, ICSI.
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DIFFERENTIAL EVOLUTION FOR CONSTRUCTION OF GENE REGULATORY
NETWORKS

Kozlov K.N.!, Samsonov A.M. 2

! Department of computational biology, State Polytechnical University,
29, Polytechnicheskaya ul., St.Petersburg, 195251 Russia

’A.F. loffe PTI of the RAS,

26, Polytechnicheskaya st, St.Petersburg, 194021 Russia

We introduce a new technique for biological data fitting based on Differential Evolution method [1]. We
report the results on the performance of the developed algorithm on a test problem of finding the regulatory
interactions within the network of gap genes that control the development of early Drosophila embryo [2].
The parameters of a set of nonlinear differential equations are determined by minimizing the total error
between the model behavior and experimental observations [3]. We developed the new migration scheme,
in which the best member of the branch substitutes the oldest member of the next branch, that provides a
high speed of the algorithm convergence. The age of the individuum is defined by the number of iterations
this individuum survived without changes. We used a ring topology for the network of computational
nodes. The dependency of the accuracy of the final result on algorithmic parameters was analyzed.

The computer codes may be available upon request.
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PELYJISILUS DKCIIPECCHUHU MIJIACTUAHBIX BEJIKOB Y IIAPABUTOB, BOJOPOCJIEN U
PACTEHUM

Jlwoeuknii B.A., CesiuBepcToB A.B.
Yupeoscoenue Poccutickotl akademuu Hayk Mncmumym npobnem nepedauu ungopmayuu
um. A.A. Xapxeeuua PAH, 127994, Mockea, I'ClI-4, b. Kapemnwuu, 19

[Tapasutel Apicomplexa SBISIOTCS BO30yIUTENSIMH MPOTO30MHBIX WHGMeknuid. MXx mmactumbr —
yA0OHbIe MUILICHU IS JIEKAPCTBEHHBIX Mpenaparos, neicteyronmx Ha PHK-noauMepasy nnu pudocomy
OaxkTepuaiIbHOrO THUIA M OTHOCUTEILHO Majo MOBPEXKIAIOUIUX IYKAPUOTUUYECKUE KIIETKH >KMUBOTHBIX.
Hanpuwmep, Bo3aeiictBue Ha mnactuny y Toxoplasma gondii Benét x motepe BUpylIeHTHOCTU. Bogopociu
ponos Porphyra n Laminaria uMeIOT BaXHOE MPUMEHEHUE B MUILIEBOM MPOMBIIUIEHHOCTH, HAIpUMED,
00JbIIIOE 3HAYEHUE MOXKET UMEETh OMOMH)KEHEpHUsSI COPTOB, KHUBYILUX B YCIOBHSIX HU3KHX TEMIIEpaTyphl
U OCBEIIEHHOCTH. AHAJIOIMYHOE HCCIIeI0BaHUE TUAaTOMOBBIX BOIOPOCIEH CBA3aHO ¢ MPOOIeMON OYHCTKI
CTOUHBIX BOA. McciienoBaHue perynsluu IUIACTHIHBIX OCJIKOB Yy PACTEHMHA W 3€JEHBIX BOJOPOCIEH
TaK)K€ MMEEeT Ba)KHOE 3HaueHHE B OMOMHXKeHepuu copToB. HamMu pa3BUTHI KOMIIBIOTEpHBIE MOAEIU
U TpE/CKa3aHbl PETyAlUU IUIACTUIHBIX OenkoB. Jlajmee mpuBEOEHBI MPUMEPHl HAIIUX PE3YNbTaToB.
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Perynsimms SufB (ren ycf24) Ha ypoBHE TPaHCIIALUH B IJIACTUAAX Y KPACHBIX BOIOPOCIIEH U Y HEKOTOPBIX
Apicomplexa (Eimeria tenella, Plasmodium spp., Toxoplasma gondii). Y T. gondii 3TOT perynoH
3HAUUTENIFHO PACHIMPEH W BKIIOYAET TeHbl proB (xomupyromuil B-cyobenunuiy PHK-mommmepassr) u
rps4 (xomupyromuii pudbocoMHublit 6emok S4). Perynsuusa B-cyobenuuuinbl PHK-monumepassr Ha ypoBHE
TPaHCISIIMU B TIACTUAX Y KPACHBIX BOJOpOCIeil U y HekoTopbix Apicomplexa (E. tenella, Plasmodium
spp.). CoBmecTHas peryisius pyOpenokcuHa W KuHa3bl, Gochopunupyromeid 0eIKd 1Mo THUPO3UHY, Y
IMaToMoBoi Bopopocnu Thalassiosira pseudonana n 'y napasutoB Piroplasmida (Babesia bovis, Theileria
spp.). Perynsauus TpaHCKpUINIUK rena glnB, Konupyromero 0enok u3 ceMelcrsa P, kotopas ocHoBaHa Ha
koukypeHniuu PHK-nonumepas, TpanckpuOUpyonmx o0Iui IOKYC B IPOTUBOIIOJIOKHBIX HATIPABICHUAX
1 KOHTpoaupyembIx penpeccopom Y cf28. ITocnenuuii cszpiBaet JIHK BOIM3M mpomoTtopa rena rps2( Ha
KOMIUIEMEHTApHOHU LienH B 5’ -nuaepHoi obnactu reHa g/nB. Y 6onpmmHcTBa Streptophyta npeackasansl
JPEBHUE WK OBICTPO IBOIIOLIMOHUPYIOIIME IPOMOTOPHI U PETYISTOPHBIE YUACTKU.

EXPRESSION REGULATION OF PLASTID PROTEINS IN PARASITES,
ALGAE AND PLANTS

Lyubetsky V.A., Seliverstov A.V.
Institute for Information Transmission Problems RAS (Kharkevich institute),
Moscow, Russia, 127994, GSP-4, Bolshoy Karetny, 19

Apicomplexan parasites cause various protozoan infections. Their plastids are good targets for drugs
affecting the bacterial RNA polymerase or ribosome. Thus, Toxoplasma gondii loses virulence if plastids
are affected. Algae Porphyra and Laminaria play an important role in food industry, and creating their
bioengineered varieties surviving low temperatures or illumination might become of interest. Studies of
diatom algae are applied in sewage treatment. Knowledge about plastid proteins in plants and green algae
is also important in creating bioengineered varieties. We present novel models to predict regulation of
plastid proteins. Example predictions are given below.

Translation regulation of SufB (gene ycf24) in plastids of red algae and some Apicomplexa (Eimeria
tenella, Plasmodium spp., Toxoplasma gondii). In T. gondii this regulon is larger and includes genes proB
(RNA polymerase B-subunit) and rps4 (ribosomal protein S4). Translation regulation of RNA polymerase
B-subunit in plastids of red algae and some Apicomplexa (E. tenella, Plasmodium spp.). Combined
regulation of rubredoxin and tyrosine kinase in diatom alga Thalassiosira pseudonana and piroplasmid
parasites Babesia bovis and Theileria spp. Transcription regulation of gene g/nB, coding for a P family
protein, based on RNA polymerases competition on antiparallel DNA strands and mediated by repressor
Ycf28; the repressor binds close to the 7ps20 promoter in the strand complementary to the 5’-leader region
of ginB. Ancient or fast evolving promoters and regulatory regions were predicted for most Streptophyta.
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KAHAJIN3ALIUA SKCIHHPECCHUU I'EHOB B BJIACTOAEPME JIPO30®UJIbI

M. Camconoga', Many?, C. Cypkosa', /I. Paiinum?

I Cankm-Ilemepbypeckuil 20cyoapcmeenHulil yHugepcumen,

29, Honumexnuuecxas yi., Cankm-Ilemepbype, Poccus

2 Vuusepcumem Cmonu Bpyxka, Cmonu-bpyk, NY 11794-3600, CIIIA

Co3nmana HOBasi MareMaTuyeckass Mojenb OydepHu3anuu BapHaOEIbHOCTH Pa3BUTHSA - aHOMAIBHO
TOYHOTO TIO3ULIMOHNPOBAHHSI TOCTEPUOPHOM TPAHULIBI TIepeTHEH 001aCTH SKCTIpECCHH TeHa hb y SMOPHOHOB
MYIIIEK TUKOTO TUMA. DTa MOAEb MPABHIBHO BOCIIPOM3BOAUT YMEHBIICHUE BAPHAOEIHHOCTH IPaIUCHTA
mophorena Bed Ha ypoBHE SKCITPECCHE HE TOJBKO /b, HO ¥ IPYTHX TEHOB gap U MO3BOJISET OHATH IPUPOLY
MexaHu3ma Oydepuszanun. Ha ocHoBaHMM pe3yabTaToOB MOJIEIUPOBAHUS CHOPMYIIMPOBAaHA TUIIOTE3a O TOM,
YTO KaHaJIu3alus (HOpMUPOBAHUS KapPTUH SKCIIPECCUU TEHOB gap SIBISETCS Pe3yIbTaToM CHEelM(pUIHBIX
PETYIATOPHBIX B3aMMOJICHCTBHI MEKAY 3TUMH reHaMH. [1orydeHo sKkcnepiMeHTaIbHOE TIOTBEPIKICHUE
3TOW TUIOTE3bl: MMOKA3aHO YBEJIMYCHUE BapHaOEIbHOCTH MO3MIMOHUPOBAHUS MOCTEPUOPHON TPAHUIIBI
niepeHel 00JIaCTH AKCIIPECCUH TeHa kb y TBOMHBIX MyTAHTOB 110 TeHaM kni 1 Kr. MBI Takoke OKa3aiu, 4To
MCXaHHU3MbI KaHAJIM3alluu MOTYT 6BITB MOHATHI C MOMOIIBIO TCOPUN NTUHAMHNYCCKUX CUCTCM. B HepeHHeﬁ
9acTH YMOPHOHA YMEHBIIIEHHE BApHaOeTbHOCTH SBIISICTCS PE3YIBTaTOM TOTO, YTO BCE TPACKTOPHHU PA3BUTHS
CXOISITCSI K TOUEYHBIM aTTpakTopaMm, a B 3aJHEH YacTh SMOPHOHA TaKOE YMEHBIICHHE OO0YCIOBICHO
NPUTSHKEHUEM TPACKTOPHH pa3BUTHS HEYCTOMYMBBIM MHOTOOOpasueM. Takum 00pa3oM, MBI MOKA3ajH,
YTO CIIOKHOE SIBJIICHHE, UMCIOIIECE TOJIMTCHHYIO MPUPOLY, MOXKET OBbITh MOHSITO HA KOJIUYECTBCHHOM H
Ipe/ICKa3aTeIbHOM YPOBHE C TOMOIIBIO TEOPUU TUHAMHUECKUX CHCTEM.

CANALIZATION OF GENE EXPRESSION IN THE DROSOPHILA BLASTODERM

M. Samsonova!, Manu?, S. Surkova!, J. Reinitz?

I'St. Petersburg State Polytechnical University,

29, Polytekhnicheskaya ul., St.Petersburg, Russia

2Stony Brook University, Stony Brook, NY 11794-3600, U.S.A.

Developing embryos exhibit a robust capability to reduce phenotypic variations which occur naturally
or as a result of experimental manipulation. This reduction in variation occurs by an epigenetic mechanism
called canalization, a phenomenon which has resisted understanding because of a lack of necessary
molecular data and of appropriate gene regulation models. In recent years, quantitative gene expression
data have become available for the segment determination process in the Drosophila blastoderm. At the
same time, predictive theoretical models for gene regulation have been developed. Together these advances
make it possible to precisely characterize the epigenetic mechanism of canalization by means of dynamical
systems theory supported by quantitative gene expression data. We show here that extensive variation in
early segmentation gene expression patterns is markedly reduced by the time gastrulation begins, and that
in the gap gene system this reduction in variation is the result of cross regulation. We demonstrate the
validity of this explanation by showing that variation is increased in embryos doubly mutant for Kr and kni.
We further show that canalization can be understood in terms of dynamical systems theory. In the anterior
half of the embryo, variation reduction occurs because the system’s qualitative dynamics are controlled by
point attractors, but in the posterior variation reduction is governed by an attracting manifold. These results
demonstrate that a complex multigenic phenomenon can be understood at a quantitative and predictive
level by the application of dynamical systems theory.
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