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LlenTpocoMa sIBISETCS EHTPOM HyKJIEAIMH M KOHIIEHTPAlnd MUHYC-KOHI[OB MHKPOTPYO0O9€eK, OpPUEHTHPO-
BaHHBIX ITIOC-KOHI[AMHU B CTOPOHY SIIpa ¥ XPOMOCOM WM KJIETOYHOTO KOpTekca. B palioHe meHTpocoMBI mepe-
CEeKAIOTCSl CHUTHAJBHBIE ITyTH M KOHIEHTPUPYIOTCS CHTHATBHBIE MOJEKYJIBI, KOHTPOIUPYIOIINE MPOBIDKCHHE
KIIETKH 10 KJIETOYHOMY HUKIy. CIHOCOOHOCTH IEHTPOCOMBI K PEAYIUTMKAINU MPEAIOoIaraeT CyIeCTBOBaHHE
MaTpPHUYHBIX 3JIEMEHTOB, KOTOPBIE 0 CUX MOp ocTaroTcs runoretnyHsiMu. [Ipucyrersue PHK B cocraBe nent-
POCOMBI I€TaeT NMPHUBIEKATENBHBIM MIPEATION0KEHNE O TOM, YTO BaXKHYIO POJIb B OMOTeHe3e IIEHTPOCOMBI UTPa-
10T ocoOsie PHK, cpenn KOTOpBIX MOTYT OBITh HETPAHCIUPYEMbIE, HMEIOIHE CTPYKTYPHOE Ha3HAUECHUE U PETY-
JTHpyeMbIe Ha YPOBHE TPAHCIALUH. YYacTBYs B ONPEAEICHUH KIETOYHOM MOISIPHOCTH, IEHTPOCOMBI Ha KOHEU-
HBIX 3Tanax AudepeHunaniy cuenuaIi3uPOBaHHbIX KIETOK CTaHOBATCS OCHOBOW ()OPMUPOBAHUS PECHUYEK
U )KTYTHKOB, 00€cTIeunBaroX GyHKIIMOHUPOBAHNE CEKPETOPHBIX KIETOK M CIEPMATO30HUI0B.

KnrodeBbie ¢10Ba: MUKpOTPYyOOUKH, PECHUYKH 1 XKI'YTHKH, BepeTeHo aenenus, PHK nenrpocom.

IleHTpOCOMa — rIaBHBIN LEHTP, OPraHU3YIOIIUNH MUKPO-
Tpy6ouku (MT) B sxuBOoTHO# KieTke. OHa MOIyYHiIa TaKoe
Ha3BaHHUE 3a [IEHTPAJIbHOE MOJI0KEHHE B KileTke. LlenTpocoma
UrpaeT BaYKHYIO POJIb BO MHOIHMX KJIETOUHBIX MPOLIECCaX, BKIIIO-
Yasi BHYTPHKJICTOYHBII TPAHCTIOPT, KIETOYHBIE JIeJIeHns U (op-
MupoBaHue Kierounor nossipaoctu (Glover et al., 1993; Kel-
logg et al., 1994). Jlo peayluiMKamuy MEHTPOCOMA COACPIKHT
rapy OEHTPHOJIEH — MAaTepHHCKYIO U J0YEPHIOI0, KOTOpPHIC
TMIepPIEHIUKYJISIPHBI APYT APYTY U cocTosT U3 9 TpuruieroB MT.
Kommutexc 6emkoB, KOTOPEIH HOpMUPYET MaTPUKC IEHTPOCO-
MBI, Ha3bIBAECTCSl OKOJIOLEHTPHONIBHBIM MaTepuaioMm (PCM,
pericentriolar material) (Stearns, Miney, 1997; Lange, 2002;
Tsou, Stearns, 2006a). BaxxHeHmuM KOMITOHEHTOM OKOJIO-
LEHTPUOJIBLHOTO MaTepuana siBisieTcs y-TyOyiauH. OT Hero B
NIEPBYI0 OYepe]lb 3aBUCHT CIIOCOOHOCTH LEHTPOCOMBI K Hy-
KIeanmmd MHKpoTpyOouek (Zheng et al., 1995). Ot ueHTpo-
COM B IIUTOIUIA3MY OTX0JAT MT, KoTOphIe MOT'YT B3aUMOJIEH-
CTBOBATh KaK C XpPOMOCOMaMH IIpH ()OPMUPOBAHIH BEPETCHA
JICNICHsI, TaK U ¢ KiIeTouHbiM KoprekcoM (Fant et al., 2004;
Kwon, Scholey, 2004).

PoJsb neHTpOCOM B HyKJIeaMH
U MOoAJIep:KaHMM MHHYC-KOHIIOB MUKPOTPYOOUEK

Bo Bpemst eneHns KIETKH HEHTPOCOMBI PAacoaratoTcs
Ha TI0JTFocax BepereHa (puc. 1), s cOOpKH KOTOPOTO CYIIecT-
BEHHBIMHU SIBISIIOTCA CleAyIomue npoueccel: 1) Hykneanust MT,
UHULIMUPOBAaHHAS KOMIUJIEKCAMHU, COJAEPKAIIUMHU Y-TyOyIHH
(Zheng et al., 1995); 2) crumymsimus myxrearmmu MT u cra-
OnM3aIys NOJIMMEPH30BAaHHBIX MOJIEKYJI C yU4acTHEM OEJIKOB
MAP (microtubule associated protein) (Popov et al., 2002);
3) KOHIIEHTpanusi MUHYC-KOHIIOB Y€ cymecTByomux MT B
paiioHe LIEHTPOCOM C TOMOILBIO AMHEHHA U APYTHX OEKOB
(Heald et al., 1996, 1997).

Iomumep MT o6pa3yetcs U3 TETEPOTUMEPOB O- U B-Ty-
Oynuna, mpuuem a1 MT xapakTepHa BHYTPEHHSSI IMOJISIp-
HOCTB: O-TyOYJIMH OpPUEHTHPOBAH B HANPABICHUU MEJICHHO
pacrymero munyc-konna MT, a B-tyOynuH — B Hampaniie-
HUM OBICTpO pacTymiero miroc-koHma (Nogales et al., 1999;
Moritz, Agard, 2001; Noetzel et al., 2005).

IlenTpocoma sBIsETCS 0OJIACTHIO AKTUBHOW WHUITHAIINH
obpazoBanust MT u BX pocTa IIIIOC-KOHIIOM BIIEpes, T. €. OT
1eHTpocoMsl B 1urommiasmy (Vorobjev, Chentsov, 1983; Ho-
ward, Hyman, 2003; Bartolini, Gundersen, 2006). Ogaaxo Hy-
kaearust MT MoXXeT MPOUCXOANTH M HE3aBUCHMO OT LIEHTPO-
com (Wiese, Zheng, 2006). 3atpaBkoil I HYyKJICAIIUH CITy-
JKHT Y-TyOyJIMH, BXOISIINI B COCTAaB KOJNBILEBOTO KOMIUIEKCA
v-TuRC (y-tubulin ring complex). y-TyOynuH cayXuT B Kaue-
CTBE MaTPHILIBI IPH 100aBICHUN HOBBIX CYyOBEIUHHULL TYOYITH-
Ha B pouecce noctpoerns MT (Zheng et al., 1995; Stearns,
Miney, 1997; Wiese, Zheng, 1999; Moritz, Agard, 2001; Ste-
arns, 2001; Job et al., 2003; Wiese, Zheng, 2006). YmeHb-
IIEHNE KOHICHTPAINH Y-TyOyJIMHA IPUBOIUT K YMECHBIICHHIO
konnuectsa MT, a yBenudeHHe €ro KOHLEHTPALUU BEACT K
(hopMupoBaHHIO MYyIBTHIIOISIPHEIX BepereH (Miiller et al.,
2006). dnst pyHKIMOHNPOBAHMS KOJBLEBOTO KOMILIEKCA Y-Ty-
OyJIMHA HECYIECTBEHHA €T0 JIOKATU3AIHS B [IEHTPOCOMAX HJIH
coxpaHeHHe NelIocTHOCTH neHTpocoM (Miiller et al., 2006).

MT cocrost u3 10—15 mpoTohuITaMeHTOB, MPHIICTa0-
MUX APYT K APYTY JaTepalbHBIMH MOBEPXHOCTAMH. Tem ca-
MeiM MT mpescraBiseT coOOH MOTHBIN IITHHAP AUAMETPOM
okoJio 25 um (Wiese, Zheng, 1999). Hykearust MUKpOTpyOO-
YeK in Vivo MPOMCXOANT MPU OTHOCUTEIBHO HA3KOH KOHIICHT-
paruy TyOyJIMHOB, OJTHAKO in Vitro, €ciiM KOHIIEHTpaLus Cy0b-
€/IMHUIL TyOYJIMHA JIOCTATOYHO BBICOKA, MOXET NMPOHCXOAUTh
camoc6opka MT. ['maBHBIM orpanndeHneM obpazoBaHust MT
SBJISIETCSI TIPOLIECC MX MHUIMAIMU. JTa MpodiieMa B KIIETKE
pemaeTcs TakuM oOpaszomM, uTo Hykirearuss MT mpoucxomut
B CIIENMAIBHO MpPEAHa3HAYCHHBIX JUIS 3TOT0 CTPYKTYpax, KO-
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Puc. 1. Kitetka Ha ctamun Metadassl.

1 — KJICTOUHBIN KOpTeKc; 2 — pajualbHble (acTpalbHbIC) MHKPOTPYOOUKH

(MT); 3 — xpomocomusie MT; 4 — 1eHTpOCcoMa ¢ EHTPUOISAMHU, UMEIOLIH-

MH OpPTOTOHAJIBHYIO OPHEHTALMIO M OKOJOLCHTPUONBHBIH MaTepuan (mem-

HbIM Yeenmom 0003HaUeHa POIUTENICKAs LEHTPUONb, C8eniblM — J04ep-
HAs); 5 — XpoMocoma.

TOpBIe Ha3piBafoTCs LeHTpamu opranmsanud MT (MTOC,
microtubule-organizing centers). Y G0JbIINHCTBA KUBOTHBIX
MTOC — 310 nentpocoma (Wiese, Zheng, 1999). Takue
LEHTPHI OCYIIECTBIIOT KOHTPOIb (opMmupoBanus cetd MT
KaK BO BPEMEHH, TaK U B IIPOCTPAHCTBE U 00ECIIeYNBAIOT KOH-
LEHTpaLHIo (haKTOPOB, KOHTPOIUPYIOLIHUX POJIBIIKEHUE KIIET-
KM TI0 KJIETOYHOMY LMKIy, ¥ B3aUMOJCHCTBHE CHI'HAIBbHBIX
myTel KIeTKH.

Kax mnpasuno, munyc-koHupl MT coxpaHsOT CBs3b €
MTOC, a nmoc-KOHIBI NPOAOKAIOT PACTH U, YAAISAACH OT
MTOC, nocrurarot XpoMocoM WK KietouHoro koprekca (Ki-
noshita et al., 2002; Gard et al., 2004). B 3aBUCIMOCTH OT 3TO-
ro MT pa3nensitoT COOTBETCTBEHHO Ha XPOMOCOMHBIEC U pa-
JuanbHble. B paiiHe IEHTPOCOMBI IIPOMCXOAUT 3asIKOPUBAHUE
cBoOomHBIX MUHYC-KOHIIOB MT (puc. 1). Ecnu aToro He mpo-
ucxonut, MT Obictpo paszduparorcs (Vorobjev, Chentsov,
1983; Keating et al., 1997). OgHako B TeX KIETKax, HaIpUMep
HEeHpoHax, Al KOTOPBIX B Tpolecce andepeHuanuy xa-
pakTepHO OCBOOOXKAEHNE MUHYC-KOHIIOB MT OT CBSI3U C IIEHT-
pocomamu, MuHyc-KOHIBI MT cTabumm3upyroTcs ¢ y4acTu-
eMm Oenka auHenHa (Baird et al., 2004; Bartolini, Gundersen,
2006). Yeenuuenue uncia M T IpoUCXOONT U 3a CUET UX pa3-
pe3anus ¢ yuactueM Oenka karanmHa (McNally et al., 2006;
Poll-Mecak, Vale, 2006). Otnenusimecs MT ciocoOHbI hop-
MHPOBATh CETh, HE CBA3AHHYIO C IeHTpocomoii (Bartolini, Gun-
dersen, 2006; Poll-Mecak, Vale, 2006).

Jnnamuunoe nosenenve MT B nuTomiazme peryamupyer-
csl TmaBHEIM 00pazom Oenxom XMAP215, xoTopsrii mpuHaa-
JEKUT K KOHCEPBATUBHOMY CEMEHCTBY OEJIKOB, B3aMMO/ICH-
crBytomux ¢ MT (MAP, microtubule-associated proteins) u
criocoOcTByIomuX obpasoBanuio MT mpu cOopke BepereHa
nenenust (Kinoshita et al., 2002; Usui et al., 2003; Gard et al.,
2004; Holmfeldt et al., 2004). bBemoxk XMAP215, ¢ onHOit cTO-
POHBI, CTUMYIHPYET ckopocTh pocta MT, a ¢ apyroit — mpo-
TUBOCTOMT akTHBHOCTH (akropa XKCMI1/MCAK (Xenopus
kinesin — catastrophe modultor 1/mitotic centromere-asso-
ciated kinesin), onpenemnsromero ObICTPYIO AeCTAOMITA3AIINIO
MT (Tournebize et al., 2000; Noetzel et al., 2005). IIytem
cMmemuBaHusa 6enkoB kceHormyca XMAP215 u MCAK c TyOy-
JIUHAMU 1n Vitro cMoriu mpociaenuTs 3a quaamukoit MT (Ki-
noshita et al., 2001). [Toxazamm, 9T0 AT AMHAMUYHOTO IIPO-

recca oopazoBanmst MT cymiecTBEHHBIM SBIISIETCS] COOTHOIIIE-
Hue konmdectBa OenkoB MAP215 u XKCM/MCAK (Kino-
shita et al., 2001; Noetzel et al ., 2005). [TockoabKy 3TH OEIKH
JIOKATM3YIOTCSA B IIEHTPOCOMAX, MOXKHO TPEIIIONIOXKUTH, 9TO
OHH BOBJICUEHHI B perysinuio pocta MT u3 nentpocom (Ki-
noshita et al., 2002; Gard et al., 2004).

Y apo3o¢misl npencraButenu cemerictea XMAP215 B3an-
MogeiicTBytoT ¢ (aktopamu D-TACC (Drosophila-transfor-
ming acidic coiled coil) (Cullen, Ohkura, 2001; Lee et al., 2001).
MyrtanTsl o renam 74ACC ymensmarot ynciao MT u npenot-
BpaIaroT JIOKAIU3aui0 OelkoB u3 cemerictea XMAP215 B
[EHTPOCOMAX WIIM Ha BEPETEHE Y Pa3HBIX OPTaHU3MOB: D. me-
lanogaster (Cullen, Ohkura, 2001; Lee et al., 2001), Caenor-
habditis elegans (Le Bot et al., 2003), Saccharomyces cerevi-
siae (Usui et al., 2003) u Homo sapiens (Gergely et al., 2003).
Oynkuus 6enka TACC3 cocrout B MoaudUKaIMK aKTHBHOC-
tn Oenka XMAP215. B cocraBe kommuiekca XMAP215—
TACC3 Gemok XMAP215 s¢ddexTnBHO mMOAaBIsieT aKTHUB-
HocTh (akTopa MCAK, necrabunusupyromero MT, npuuem
npucytctBue 6enka XMAP215 neobxommmo st pocta MT
Kak OT LEHTPOCcOM, Tak M oT xpomocoM (Tournebize et al.,
2000).

MT — BBICOKOTUHAMUYHEIN OenkoBbIi momuMep (Desai,
Mitchison, 1997), kotopsiii popmupyer rurockeneT. [Tocko-
neKy MT pactyT ouenp OvicTpo npH gobaBiennn XMAP215,
nosnaratot, 4to XMAP215 criocoOCcTByeT pHCOETMHEHHIO K
MT OGonee mimuHOrO onuromepa TyOynuHoB (Kerssemakers
et al., 2006). XoTs nmeHTpocoMa cama 1o cebe He HyKHA Ui
(hopMHpOBaHUST MUTOTHYECKOTO BEpeTEeHa, OHa OOecrednBa-
eT He0OXOIUMYI0 CKOPOCTh U TIPaBHIBHOCTB 3TOTO ITpoliecca
(Wadsworth, Khodjakov, 2004).

B nepuox nHTEpda3bl HEHTPOCOMBI OTBEYAIOT 33 (POPMHU-
pPOBaHUE YHOPSIOYEHHOM ceTH LuTomiazmMaTnueckux MT, ko-
TOpast ONpeeNsieT KICTOYHYIO MOJISPHOCTb, KJIETOYHYIO MO
BID)KHOCTB M TPAHCIIOPT OpraHesul B HAIIPABJICHUH KJIETOYHOTO
[EHTpa WK OT HETr0 ¢ MOMOIIBI0 MOTOPHEIX OenkoB (Rieder
et al., 2001; Sluder, 2005).

Posb MoTOpHOrO Oejika JMHEMHA
B OMoOreHe3e HEHTPOCOMBI

Ha nomtocax mutoTHueckoro BepereHa mydku MT mpu-
TATUBAIOTCS APYr K JAPYTY MOTOPHBIM OEJIKOM JIMHEHHOM
(McGrail, Hays, 1997; Goshima et al., 2005; bypakos, Ha-
nexaunaa, 2006). s crsruBanus MT B paiioHe TOJIOCa Be-
peTeHa HeoOX0IMMbI He TOJBKO TUHEUHBI, HO U O6emku NuMA
(nuclear-mitotic apparatus protein), KOTOpPBI B3aHMMOJACHCT-
ByeT kak ¢ MT, Tak u ¢ quHenHoM. J[uHeWH nepemeniaet Oe-
10k NuMA x muHyc-KoHIIaM MT, T. €. OT XpOMOCOM K IIE€HT-
pocomam, rae 6enok NuMA u oOpasyer ciuBkyu Mexay MT,
BO3MOJKHO IIPU HETOCpeCcTBeHHOM yuactun nunenna (Heald
et al., 1997; McGrail, Hays, 1997; Fant et al., 2004; Goshima
et al., 2005).

Hanunume neHtpocom, Gepyniux Ha cesi OpraHu3yHOIyo
POJIb, TIO-BHIUMOMY, YMCHBIIAET BO3MOXKHOCTh 00Pa30BaAHHUS
MYJIBTHIIOJIIPHOTO BepeTeHa JAeJeHus], 00pa3oBaHHE KOTOPO-
TO MOET CTaTh IPUIMHON JecTabuinn3anuy reHoma. JJunenn
BOBJICUCH Kak B 3axBaT MT kumHeTOXOpamMu B mpometadase,
TaK U B yAaJcHHE OCIKOB KOHTPOJIBbHOH Toukm (checkpoint)
W3 KHHETOXOPOB Tepex HawajaoM aHadassl. [Ipm oTcyTcTBHM
WM TIOJABJICHUN aKTUBHOCTH JMHCHHA MPOUCXOJIHT 33JICPIKKa
MuTO3a B MeTadase (Sharp et al., 2000b). Eciiu narubuposarts
nmuHenH, cucteMa MT B mHTEpda3HOH KIIeTKe rmepecTaeT ObITh
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paanranbHON M IpeBpamaeTcs B 3amyTaHHyto ceTh (Quintyne,
Schroer, 2002).

JlMHeWH Hy)XeH Ul PacXOXIeHHs LEHTPOCOM, KOTOPBIC
ocIIe PeayIUTUKANH IBIDKYTCS 0 simepHor obonouke (Sharp
et al., 1999). Hapymenne MUrpanuu LEHTPOCOM SIBISETCS
pU4rHOMN eeKToB B (HOPMHUPOBAHUY BepeTeHa M 4acTo Be-
IeT K (hOpMHUPOBAHUIO MYJIBTHIIONSAPHBIX BepeTeH (Robinson
et al., 1999). Ilonararot, 4To pa3geiacHUE IICHTPOCOM B IPO-
(aze AMHEWH OCYIIECTBISIET C MOMOMIBIO acTpainbHBIX MT,
KOTOpBIE IUTIOC-KOHIIOM 3aKPEIUICHbI B KJIETOYHOM KOPTEKCE
(Vaisberg et al., 1993; Busson et al., 1998; Sharp et al., 2000a).

CBsI3BIBasICH C HAPYKHOU IMOBEPXHOCTHIO OOOJIOYKH SIIpa
Tepesl HavyaJloM MUTO03a, JMHEHH UTPAeT BaKHYIO POJIb B pas-
pylieHun o0oyovkH sipa B mpodasze murosa (Salina et al.,
2002). Hapymienue cBsi3pIBaHUS UHEHHA C SAICPHON 000TI0Y-
koit (S10) mpuBouT K 3a7epkke MuTo3a (Salina et al., 2002).
BianmognetictBys ¢ 51O, nuHenH neiicTBYeT Kak MOTOPHBI Oe-
JIOK, IBIDKEHHE KOTOPOTO HAMPABJICHO B CTOPOHY MUHYC-KOH-
noB MT, T. e. k nentpocome. [IBurasce no MT, nuHeunH, cBs-
3aHHBI ¢ SIO, HaYMHAET TAHYTH €€ B CTOPOHY LIEHTPOCOM.
Coznaercs Harspkenue 1O, KOTOpoe MaKCUMAJILHO Ha CTOPO-
He, IMPOTHBOIOJOKHOW IO OTHOLICHUIO K PaCIOJI0KEHHIO
LIEHTPOCOM, TaM U mpoucxoguT paspeiB 0. MT, Hapacraro-
LIMe C TUTIOC-KOHIA, BO3MOXKHO, TosKaoT SO K HeHTpy sipa,
¢dopmupys maBarmHanuio 1O B paiione neHTpocoM (Aitchi-
son, Rout, 2002; Beaudoin et al., 2002; Salina et al., 2002).
Opnaxo juis paspeiBa IO HenocTatrouHo aktuBHOcTed MT u
nuHenHa. Jlenonumepusauus MT, nHaynupoBaHHas HOKOAA-
30JI0M, WIN pa3pylLIeHUE IIEHTPOCOM JIa3epoM HE MOTYT BOC-
npenstcTBoBath paspeiBy SO (Georgatos et al., 1997; Hinch-
cliffe et al ., 2001), mockonbky nemoctHocTh SO Hapymaercs
u u3-3a QochopuupoBaHss KOMIIOHEHTOB SIEPHBIX IMOPO-
BBIX KOMIUIEKCOB, YTO NMPHUBOJUT K MX YAaCTUYHOH pa3bopke
(Margalit et al., 2005).

BaxxHoi1 (pyHKIMEH TUHENHA SBISETCS TPAHCIIOPT KIIETOY-
HbIX KOMIIOHEHTOB 110 MT k Munyc-koHiy MT, T. €. B paiion
LIEHTPOCOMBI. B KileTke MOKHO HaOM0AaTh OEITKOBEIE arpera-
Thl, KOTOpbIE 110 MT nepemeratoTcs o HalpaBIeHUIO K LIEHT-
pocome wim ot Hee (Fabunmi et al., 2000). JIunenn cobupaer
B paiioH LEHTPOCOMBI OEIIKH, HE0OX0MUMBIE AT ee (hyHKIIHO-
HUPOBaHHUS.

[UuuUUALL]
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CocTaBHBIE KOMIIOHEHTbI HEeHTpPOoCOM

OpxHO W3 Ha3HAYCHMH IEHTPHONEH — OPraHM30BHIBAThH
OKOJIOIIEHTPHOJIBHBI MaTepHan B TUCKPETHBIC, CTAOMIIBHBIC
CTPYKTYpEL. B 1nieaTpocome mpucyrcrByet okono 100 Oenkos,
BXOJISIIIMX B COCTaB OKOJIO IEHTPUOJBHOTO Marepuayia. JTo
IpeXJe Bcero OCNKM AWHEWH, IEHTPHUOIMH W TEPHULICHTPHH,
kuHa3za Polo u y-TyOynun (Megraw et al., 2002). Ogaum 13
BaXHEHUIINX OENKOB, JIOKAIHU3YIOMINXCA B PaiOHE IIEHTPOCO-
MBI, siBJIsIeTCs IieHTpocoMuH (Cnn, centrosomin) (Stearns, Mi-
ney, 1997; Megraw et al., 2002). Cnn, mo-BHIUMOMY, CO3/acT
YCIIOBUSI AJIsl JIOKAJTM3alui KOMIUIEKCa Y-TyOyJIMHA B paiioHe
nenrpocoMm (Terada et al., 2003).

Kpome Toro, B 1leHTpocOMax MPUCYTCTBYIOT Takue Oell-
kn, kak TACC u XMAP215. benoxk TACC saBisgeTcss roMo-
noroMm Oenka mackuHa (maskin) (Stebbins-Boas et al., 1999).
W3BecTHO, 9TO O6ETOK MAacKUH, B3aUMOJCHCTBYS ¢ (hakTOpoM
nHunuanuu tpancisiuuu elF4E, urpaer oueHb BaxkHYyIO poiib
B peryysuuu TpaHcusauu JokannzoBaHHbex MPHK, conmep-
JKAIIUX 3JEMEHT LUTOMIa3MAaTHYECKOTO IMOJIHaACHIINPOBa-
Hust — CPE-coneprxamux MPHK (CPE — cytoplasmic polya-
denilation element) (puc. 2), B Tom uucine u MPHK cyclin B
(Barnard et al., 2005). B3aumozeiicTBue Oenka MackuH ¢ (pak-
topoMm elF4E mpenorBpamaer ¢opMupoBaHHE KOMILIEKCa,
HHUNUUpYIomero TpaHcisamuio. PochopunrpoBanue Oenka
CPEB (CPE-binding protein) crmoco0CcTByeT Kak KacKaay Co-
OBITHI, CBA3aHHBIX C IUTOILIA3MAaTHUECKUM OJINAICHUIHPO-
Banuem MPHK, Tax u ¢opmupoBaHnio KOMIUIEKCA, HHAIIIH-
pytomiero tpancisinuio. benok TACC3 denoBeka ¥ MBI U
ero oprojior D-TACC y apo3odusisl coaepskaT dBOJOIHOHHO
KOHCEPBAaTHBHBIN TOMEH, KOTOPBIH OIpEAeiseT B3anMoaeH-
cteue ¢ riearpocomamu 1 MT (Gertgely et al., 2000). B am06-
puoHax Xenopus C BEPETEHOM MU LIEHTPOCOMOM CBS3aHbI HE
tonbko 6enku CPEB u mackun (TACC), nHo u CPE-conepixa-
mme cPHK Xbub3 w cyclin Bl, TpaHCchsuusi KOTOPBIX MOYKET
PETYINPOBATHCS MO0 MEXAHU3MY LUTOIIa3MaTHIECKOTO TIOJIHU-
a/ICHUJIMPOBAHNS—/ICa/ICHIINPOBAHUSI C Y4acTHEM OCIIKOB
CPEB u mackuna (Groisman et al., 2000, 2002; Huang, Rich-
ter, 2004). AreHTHI, OIOKHPYIOIHE TPAHCISAIIIO, HHIYIAPYe-
MYIO MOJIMAICHUINPOBAHUEM, HApYIIAIOT U KJICTOYHBIE JIeie-
HUS, TIPH 3TOM B SMOpHOHAX IPOo30(IIIEl HAOTIOAAIOTCS aHO-

Cuuuuual_]

HMuHupnaums TpaHcasumn

Puc. 2. Mexanusm perynsuuu tpanciusuun PHK, cogepikammx sneMeHT muroriazMatiuueckoro noiuanenuwaupoanus (CPE, cytoplasmic
polyadenylation element — UUUUUAU).

elF 4E u elF 4G — ¢axTopsl, B3aHMOICHCTBHE KOTOPHIX HEOOXOAUMO [UIsi 00pa3oBaHus KOMIUIEKca, HHAIMUpYyIowero Tpancisinuio; CPEB — CPE-binding

protein — 0eI0K, B3aHMOAEHCTBYIONHH ¢ 2JIeMEHTOM IUTOIUIa3MaTHIeckoro nonuagenunuposanus CPE; CPSF — cleavage and polyadenylation specificity

factor — ¢dakrop, B3aumozencTByomuii ¢ moiu(A)-nonumepasoil (PAP) u BoBieyeHHbIH B HUTOMIa3MaTHueckoe noiuaaeannuposanne MPHK; PABP —
poly(A)-binding protein — 6eyoK, B3aNMOASHCTBYIONINIA € ITOCIIENOBATENEHOCTEIO NONMU(A); 40S — Mastast YacTHIIa pHOOCOMEL.
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MaJIN{ BepeTeHa AeleHHus U nedekTsl merTpocoM (Groisman
et al., 2000). B nenrpocomax obnapysxusarot u PHK, cnenu-
¢uunbie st rieaTpocoM (Alliegro et al., 2006).

PHK B cocTtaBe neHTpOCOM

IMockonbKy peayImIMKanus HEHTPOCOM MOXKET ITPOHCXO-
JUTh B OTCYTCTBHUE SIIpa U KOHTPOJIMPYETCS LUTOILIa3MaTH-
YeCKHIMH U BHYTpeHHHMH (akTopamu IeHTpocoMbl (Wong,
Stearns, 2003; Sluder, 2005), 3T0 MO3BOIIIIO TMPEATIOIOKUTH
(Alliegro et al., 2006). uTo IEHTPOCOMA, KaK M JPYTHe OpraHe-
JBI, HAIIPUMEP MUTOXOHIPHH MM XJIOPOIUIACTHI, COJACPIKUT
MOJIEKYJIBI, 00Iaalonye MaTpUYHON aKTUBHOCTHIO, T. €. Hy-
KJIEMHOBBIE KUCIOThL. OJJHAKO B IIEHTPOCOMaX HUKTO HE OOHa-
pyxuBan JJHK, torma xak PHK tam ectp (Groisman et al.,
2000; Lambert, Nagy, 2002; Huang, Richter, 2004).

Uccrenys BaustHEE pa3iWYHBIX (HaKTOPOB HA (GOPMHUPO-
BaHHE BEPETEHA B HKCTPAKTAX SIUL Xenopus, MOKa3au, 4To Ha
3TOT mporecc Biausier obpadotka PHKazoit (Blower et al.,
2005). Oxkazanoch, 94T0 B cocTtaB koMriekcoB PHII, BakHBIX
Uit cOopku BepeTeHa, Bxoaut ¢aktop Rael (Blower et al.,
2005), yuyactBytommuii B ssneprom skcniopre MPHK (Funabiki,
2005). IMockomeky (akrop Rael B3aumoneiicTByeT ¢ 6eIKoM
MackuHoM (Groisman et al., 2000), npennonoxuwin (Blower
et al., 2005), 9yTo Takast CBA3b MOXKET PEryIHUPOBATH JOKAJb-
HYIO TPAHCISIINIO, 0OECTIeUnBasi CHHTE3 PETYIATOPOB COOPKH
BepeTeHa, TeM 0ojiee YTO TOMOJIOT OeNka MacKMHa y 4elloBe-
ka — TACC — BaxkeH st COOPKH BepeTeHa B KIETKaxX KyJIb-
Typsl (Gergely et al., 2003). OqHako HHIHOUTOPHI TPaHCIIS-
MM HE OKa3bIBAIW BIMSHHSA Ha COOPKY BepeTeHa, MO3TOMY
BBICKa3anu npennonoxenue (Blower et al., 2005) o Tom, gro
¢axTopsl Rael 1 MackuH MOTYT UrpaTh U MPSIMYIO POJIb B pe-
TyJIAIUH COOPKU BEPETEHA HE3aBUCUMO OT JIOKAJIbHON TpaHC-
msuuy, a PHK, Bo3aMOXXHO, sIBIIsIeTCS CTPYKTYPHOH OCHOBOM
KOMIUIEKCOB, HEOOXOAUMBIX Ul COOpPKHM BepeTreHa. JTO Co-
TJIACYETCsl C MPEATION0KEHNEM O TOM, YTO HETPAHCINPYEMBbIE
PHK MoryT city>KUTh OCHOBOH /7151 COOpKH OpraHeI, He CBs-
3aHHBIX ¢ MeMmOpaHoii (Lipshitz, Smibert, 2000).

Heobxonnmocts acconmaru crieruduaecknx PHK c Be-
PETEHOM MOKET MMETh HECKOJIbKO BO3MOXKHBIX OOBSICHEHUI
(Blower et al., 2005): 1) B3auMozeiicTBHE C BEPETEHOM MO-
KET pas3pelaTh JIOKAJbHYI0 TPAHCIALUIO CHenU(pHIECKUAX
MHUTOTHYECKHX PEryJISTOPOB, YTO Ba)KHO VISl KJIETOUHBIX Jie-
nenwnit; 2) cermudraeckue MPHK moryT mpukpemmsaTses k
OIIpe/IeNIEHHOI LIECHTPOCOME, YTOOBI 00ECIIeUnTh HE0OX0ANMOE
pacnpe/esneHie TPAHCKPUIITOB B ClTy4ae aCHMMETPHYHBIX KJle-
touHbIX Aenernit; 3) PHK moryT urpaTth CTpyKTYpHYIO pOJh B
rporecce cOOPKH amrmapara BepeTeHa.

Cpemu PHK, accolmupoBaHHBIX ¢ IEHTPOCOMAaMH, B OOIH-
Tax MoJuttocka Spisula solidissima Ovua BeisiBIeHa cnRNAT11,
KOTOpas cojepxaja IOCIeA0BaTeIbHOCTh, KOAUPYIOIIYIO
koHcepBaTuBHBIA PHK-3aBucuMBIN monuMepasHblil JOMEH
(RNA-directed polymerase domain) (Alliego et al., 2006). BrI-
paBHUBaHKE OEJIKOBOM IOCIEA0BATEILHOCTH, COOTBETCTBYIO-
meii cnRNA11, ¢ u3BeCTHBIMH OEIKOBBIMH IIOCJIEIOBATENb-
HOCTSIMH 1oKazaiio, uto PHK-3aBrucuMblii monuMepasHslii 10-
MeH cnRNA1l roMosiormueH SBONIOIMOHHO KOHCEPBATHB-
HOMY JOMeHy oOpatHOU TpaHckpurTa3zel. Kpome cnRNA11 B
nenrpocomax uaeHTuduimposanu eme yersipe PHK. Bee onu
momyymin Ha3Banue xpomocoMHbIX PHK (cnRNA, centroso-
mal RNA ). Ilpennonoxwmmm (Alliegro et al., 2006), 4ro nent-
pocomubie PHK MoryT oTHOCHTBCS K 3JeMeHTaM COOCTBEH-
HOTO TEeHETHYECKOTO aImnapaTa EHTPOCOM, CIIOCOOHOTO K BOC-
MIPOU3BOACTBY OJIaronapsi MPUCYTCTBHIO OeJiKa, 00JaJatomiero

aKTHBHOCTBIO 00paTHO# TpaHCKpuITasbl. Kpome Toro, Hamm-
yne neaTpocoMuslx PHK cosmaer Bo3MOXHOCTB [UIS pery-
JSIIMY CHHTE3a COOTBETCTBYIOIIMX OEJIKOB HEMOCPEICTBEHHO
B paiione mentpocomsl (Groisman et al., 2000). [TockonbKy
cpean nokanm3oBaHHbIX PHK m3BecTHBI Takue, KOTOpbIE HE
konupytor Oenok (Lipshitz, Smibert, 2000; Huang, Richter,
2004), HE UCKIIOYEHO, YTO W B IICHTPOCOMAaX MPUCYTCTBYIOT
nogo6usie PHK, BeImONHSIOMME KaKk CTPYKTYPHYIO, TaK U pe-
ryasTopHyio poib (Blower et al., 2005).

WHTepecHo, 4TO 0OHApYXHUTh MOCIEAOBATEILHOCTH, CO-
orBercTBytoue IeHTpocoMHslM PHK, B snepHoM reHome
Spisula solidissima ne ynamoce (Alliegro et al., 2006). Ux He
Halu ¥ B 0a3e JaHHBIX JUIL BUPYCOB U Oakrepuil. OTn aaH-
HbIC CBUACTCIILCTBYIOT B ITOJIb3Y MPEAIIOJIO0XKEHUSA O TOM, YTO
LEHTPOCOMBI, KaK M JPYTHe KIETOYHBIC OpPTraHEIUIbl, HECYT
Y4acTh T€HETUYECKON MalIMHbI, HEOOXOJUMOMW JUIs BOCIIPOU3-
BOJICTBA U (DYHKIIHOHMPOBAHUS 3TOH OpraHEIUIb.

Peayniaukanusi HeHTpPOCOM

W3BecTHBI 1Ba MeXaHHW3Ma IOSBJIECHHUS HOBBIX IIEHTPHO-
Jeil — MaTpuuHblil 1 de novo, XOTs U B MOCIIEAHEM CiTyyae
HEIb3s1 UCKIIIOUUTb, YTO VIS MOCTPOSHHUS HOBOW LIEHTPHOIH
HyxHa Matpuna (Beisson, Wright , 2003). Kakue mMonexysl
KOHKPETHO CJIy’)KaT MaTpULEeW IpHU MOCTPOEHUH AOYEpHEH
LEHTPUOJIH, A0 CHUX IIOpP OCTAeTCs HEM3BECTHHIM. Mcromb3y-
FOTCS JI IIPY 3TOM MaTPHILIBI IEPBOTO POAA, MPEICTABIAIONINE
c000i1 MOJIEKyJIbI HYKIEHHOBBIX KHCIIOT, WK 3TO KOH(OpMa-
IIMOHHBIE MaTpPUIbI, CBI3aHHBIE C CaMOCOOPKOH MakpoMmoJie-
KYJIAPHBIX KOMITJIEKCOB M UMeroIIue 6enkoByto npupoay (Uu-
re-Beutomos, 2003), Ha 3TOT BOIPOC €IIe MPEICTOUT OTBE-
THUTB.

WuTepdasHble EHTPOCOMBI NYIUTHIUPYIOTCS, KaK TOJIb-
KO KJIeTKa BXOJUT B S-¢ha3y kierouynoro mukiaa (Wong, Ste-
arns, 2003). Jynnukanuio MeHTPOCOM HHUIIMUPYET TyTUINKa-
us neHTpuoinei (puc. 3). Ilpomecc mymmkamuy EHTPOCOM
Ha MOP(OJIIOrHYECKOMM YPOBHE ITOHAT JAOCTATOYHO XOPOIIO
(Bornens, 2002; Lange, 2002; Nigg, 2006). Poct mouepHux
LEHTPUOJIEH MPOUCXOIUT B TIEPHOJI KIETOYHOTO NUKIA — OT
ctanuu S o no3aHel craauu G,, IpU 3TOM JTOUEPHUE LIEHT-
PHOIH PacTyT OPTOrOHAIBHO [0 OTHOLIEHHUIO K POIUTEILCKAM
U COXPAHSIOT OPTOTOHAJIBHYIO KOH(UTypamuio 10 MHTO3a
(Bornens, 2002). Pexgyruinkarius [eHTpHOJIEH OCYIIECTBISACT-
cs nmoykorcepatuBHO (Kochanski, Borisy, 1990; Alliegro
et al., 2006) u cormacoBano ¢ perumkanueii JJHK. Hapymre-
HHE TaKOH COTJIaCOBAaHHOCTH MOXKET MPHUBECTU K MOSBICHHIO
JIOTIOTHUTEIBHBIX [IEHTPOCOM M KaK CIIEICTBHE — K aHEYIIJIO-
nanu (Doxsey, 2002; McDermott et al., 2006).

Ha craguu G, cecTpuHCKHE IIEHTPOCOMBI, KaXXJas U3 KO-
TOPBIX COJIEPXKHUT Iapy LEHTPHOJICH — POANTETBCKYIO U 0-
YEPHIO0, HAYMHAIOT JIBUTAThCSl K TIPOTHBOIIOJIOKHBIM CTOPO-
HaM Apa ¥ K Ha4aJdy MUTO3a IPUHUMAIOT y4acTre B (opMu-
poBaHMHU NOMIOCOB BepereHa nenenus (Sluder, 2005).

B xone MmuTo3a 1 Ha paHHel ctaguu G; MOXXHO BHUJIETb,
Kak I1apa IIEHTPHOJICH B cocTaBe KaKI0i [EHTPOCOMBI yTpa-
YHUBAaET YETKYI0 OPTOrOHANBHYIO opueHTanuto (Bornens, 2002).
PazpenuHeHre HEHTpHONEH Ha MOJEKYJISIPHOM YPOBHE M HX
JIC30pPHUEHTAIMS IPOUCXOIAT B MHTO3€, XOTs Ha ctamuu G,
OHH TIPOJIOJDKAIOT mpriteraTh apyr k apyry (Nigg, 2006; Tsou,
Searns, 2006a). Mcnonp3oBaHne NMMYHO(MIyOPECIEHTHOTO
OKpAaIIMBaHUs C IOMOIIBIO aHTHUTEN K Pa3HbIM OeJIkaM IeHT-
POCOM TO3BOJIMIIO OTIMYHUTH Pa3beIUHEHHbIC LIEHTPUOIH OT
LEHTPHOJIEH, CBA3aHHBIX (prubpmmtamu koresun (Tsou, Searns,
2006b). ImeHHO pa3berHEHNE LEHTPHOJICH ONpeeNseT Bo3-
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Puc. 3. Iluka meHTPOCOMBI B KJIETOYHOM ILIHKJIE.

1 — ¢puOpHILIBL, COCAUHSIONINE Pa3bEJMHEHHbIC LIEHTPHOIIH; 2 — OEJIKH, 00€CIIeYnBaIOIINE TECHYIO CBA3b (KOTE3HI0) MEXAY POAUTEIbCKOI 1 T0YepHEr LIeHT-
PHOJIIMH HOCTIE PEYTUTHKAIIUH.

MOXHOCTh MX IMOCIEAYIOIEH MyIUIMKauu, a Hanuaue (Huo-
PWLT KOTE3HMH, COCAMHSIONIMX POTUTEIBCKYIO U JIOUEPHIOIO
LEHTPUOJIH TIOCIIe PeAYTUIMKAIINH, SIBISICTCS MOJICKYJISIPHBIM
OJIOKOM, KOTOPBIA MPEIOTBpAINACT AYILTUKAIINIO IICHTPOCOM
B TeueHwue mo3aHel S-¢asbl u craguu G, (Tsou, Searns, 2006b).
bnarogapst TakoMy OJIOKY AYILTMKALUK [EHTPOCOM B KIIETOY-
HOM ITUKJIC TIPOUCXONT TOJIEKO OJMH pa3. B mepron mpoxox-
JICHHS Yepe3 MUTO3 U cTaauio G, CO3Mar0TCs pa3pelIaroliie
YCIIOBUSI WJIH «BBIJACTCSI TUILIECH3MSD U1l HOBOTO payH/a JIyTi-
JIUKAIMK [ICHTPUOJicH B cremyromeit S-aze. Pasbenunenue
LIEHTPUOJICH TPOUCXOANUT HA CTAJUM MHUTO3a HPU aKTHBALUH
MIPOTEOTUTHIECKOTO epMeHTa cemapasbl. [1osBIcHNE aKTHB-
HOM cemapasbl IPUBOAUT K paspylIeHUIO (GUOPHIT KOTe3uH
7 pa3beIMHEHUIO COeIMHEHHBIX HeHTpuoner (puc. 1) (Tsou,
Searns, 2006b). Ba>xxaHo oTMeTHTB, 4TO OEIIOK cemapasa, OTHO-
CSIIIUICS K CEPUHOBBIM MPOTEa3aM, 3alyCKaeT U pa3iecHue
CECTPUHCKHUX XPOMATH, KOTOpbIE MOCTE PEAYILTHKAIUH B
S-aze 1o craguu MHTO3a OCTAOTCS CBSI3AHHBIMU MEXK]TY CO-
60i1 Gemkamu koresuHOBOTO KoMIutekca (Nasmyth et al., 2000;
Uhlmann, 2004). B anadaze MuTo3a ¢ ydyacTuem cenapasbl
MPOUCXOJUT PACIICIVICHHE CYObEINHHUIIBI KOTE3UHOBOTO KOMII-
aekca Sccl, 4TO MPUBOJMT K Pa3beAUHEHUIO CECTPUHCKUX
xpomarun (Nasmyth et al., 2000; Holland, Taylor, 2006).

B uHTepdase cemapaza MHIHOMpYeTCs B3aUMOACHCTBHEM C
OenkaMu cekypuHOM M IMKIMHOM Bl. B kierkax muexomnu-
TafOIIMX JUI1 OCBOOOXIECHUS cerapasbl, IPHUBOJIAIIEIO K ee
aKTHBAIMK, HeOOX0IMMa Nerpajanys 1 ukianHa B1, u cexy-
puna (Holland, Taylor, 2006). Beicokasi KOHIIEHTpanus UK~
mmHa B1 mogasnseT aktuBanmio cemapassl (Gorr et al., 2005).

Takum o0pa3oM, cerapa3a OKa3bIBacTCs BOBJICUCHHOU B
o0a mpomecca — pa3zpenuHeHus neHTtpuoien (Tsou, Searns,
2006b) u pazgenenus cectpuHckux xpomatnn (Nasmyth et al.,
2000). ITpexneBpeMeHHOE pa3beIUHEHUE LIEHTPUOJIEH J0 BbI-
xofa u3 aHagassl IPUBOIUT K 0OPa30BAHUIO MYIJIBTHIIONP-
HBIX BEpeTeH U TeHOMHOM HectabmipHOCTH (Hut et al., 2003;
McDermortt et al., 2006). [IpexxaeBpeMeHHOE pa3ieicHHE Ce-
CTPHHCKHX XPOMAaTHJl TAKKe BBI3BIBACT HApYIICHUE Cerpera-
n xpomocoM (Nasmyth et al., 2000). Mexanu3m orpannye-
HUSI IYTUTUKALH HEHTPOCOM, pa3peliarolieii UM TyTUIUIHPO-
BaThCs OIMH Pa3 B TEUCHUE KIICTOYHOTO LMKJIA, HATIOMHHACT
KOHTPOJIb, KOTOPBII MPEAOTBpaIaeT MHOTOKPATHbIE PayH/IbI
pemmukamm JJHK B xmerke (Tsou, Searns, 2006a). OmxHako
ecnu Mexanu3M perutukanuu JJHK nonsiteH nocrarodno xo-
pOIIO, MOJEKYJISPHBIM MEXaHU3M AYIUIMKAIUU LIEHTPUOIEH
0CTaeTcsl Hen3BeCTHEIM. HenoHATHO, Kak KileTka o0ecre4nBa-
€T TIOCTPOCHHE TOJHKO OJHOH HEHTPUOJIH PSIOM C KaKHOH
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poautensCkol. UTo MpenoTBpalacT OAHOBPEMEHHBIM pPOCT
JBYX WJIM OOJBIIEro Yuciia JOYEPHHUX IEHTPHOJICH B KaXKIOM
payHne peruikanuu? Y kak MoxeT NUIMHAP (GOPMUPOBATH
MaTpHILy, YTOOBI BHIPACTUTH HOBYIO IIEHTPHOIb MO YIIIOM K
cebe (Nigg, 2006)?

Cenapaza yOupaer OEIKOBBIE CTPYKTYpbI, Ha3blBacMbIe
¢ubpmmiamu xoresun (Bahe et al., 2005), xotopsie coemm-
HSIOT POAMUTENBCKYIO U JOUYEPHIOK IIEHTPUOJIU MOCTe TyTIIH-
Kaluy. DTO MPUBOANT K Pa3beJUHEHHIO IEHTpHONEH. OHAKO
OCTaeTCsl HEM3BECTHBIM, AEHCTBYET JIN Cenapasa HeMoCPeaACT-
BEHHO Ha OEIIKOBBIE CTPYKTYPBI, CBSI3BIBAIOIINE [IEHTPHOIIH,
WM Yepe3 akTuBammio Apyrux oenkos (Nigg, 2006). Pazpenn-
HEHHBIE [ICHTPUOJIN, HAXOISIINECS B OKCTPAKTaX KIETOK, BBI-
XOJSIIIUX M3 MHTO3a, OBUIM CHOCOOHBI 3aXBaTHIBATH OKOJIO-
[EHTPHONBHEIN MaTepualn u HykienpoBaTb MT (Tsou, Stearns,
2006b).

Takum oOpaszom, ans OmoreHe3a MEHTPOCOMEBI CYIIECT-
BEHHBI TpH coObITus (puc. 3): 1) pazbeanHEeHNE HEHTPHONICH
B MHUTO3€; 2) pOCT JOYECPHUX HEHTPHOIEH OPTOTOHANBHO IO
OTHOIIECHUIO K MAaTEPUHCKAM (POIUTEIBCKUM), KOTOPBIH K
KOHILy S-(a3pl KJIETOYHOTO LHUKJIA IPUBOJUT K MOSBICHHIO
JIBYX CECTPHUHCKHX IIEHTPOCOM, M3 KOTOPBIX KaXKIas cojep-
XKHT TMapy COCTUHEHHBIX LEHTPUOJICH; 3) pacXoXIeHHE CecT-
PHHCKUX IIEHTPOCOM Tepe] MUTO30M ISl TIOCTPOEHUsS Bepe-
TeHa JieneHns. Kaxaplii u3 3THX 3TaroB KOHTPOIUPYETCS CUT-
HaJIbHBIMH CUCTEMaMH KIIETKH.

CurHajibHble MOJIEKYJIbI
B peryJisiiuy NepexoAHbIX 3TANOB
0HMoOreHe3a LIEHTPOCOM

LlenTpocoma sIBIETCS MECTOM MEpECEYEHHs] CUTHAIIb-
HBIX IyTeH M KOHLEHTpALMH CUTHANbHBIX Monekyn (Lange,
2002; Raff, 2002; Doxsey et al., 2005a, 2005b; Sluder, 2005).
B nenrpocome cobuparoTcst 6enku, peryIupyromue npoBu-
KeHHe KIeTKH 1o kierogHoMy mukiy (Rieder et al., 2001;
Raff, 2002). ImeHHO B paiioHE LEHTPOCOM HAa4YMHAETCS Je-
rpajaius OEJKOB, BOBJICYEHHBIX B PEryJISIHIO KICTOYHOTO
nuKiIa, kKatammsupyemas oenkom Cdc20 (Doxey et al., 2005b).
PazbenuHeHne eHTpHoIei, NpOUCXoIsllee B pe3yIbTaTe aK-
THUBALUK CEHapasbl, 3aBUCUT OT aKTUBHOCTH KOMIUIEKCa, 3a-
myckatomero anagasy (APC, anaphase promoting complex)
(Kramer et al., 2000). Kommnekc APC Ha3bpiBaeTcs LUKIOCO-
Moi. K akTmBanum KomIiekca NPUBOAWT HMPUCOSIUHEHHUE K
muksiocome ee kodakropa — Oenka Cdc20 (Kramer et al.,
2000). Kommieke Cdc20—APC ob6nasaer yOUKBUTHHIIUTA3-
HOW aKTUBHOCTBIO M BBI3bIBACT YOMKBUTHHHPOBAHUE U ITPOTE-
OCOMHYI0 Jierpananuto Oenka cekypuna (Pdslp). Jlerpanarus
yOHMKBUTHHUPOBAHHOTO CEKypUHA MPUBOJNT K aKTUBAIIUHU Ce-
Trapassl.

AXTHBHpOBaHHasl cerapasa OCYIIECTBISIET MPOTEOIUTH-
YyecKoe pacuierieHne CcyOopequHuIEl (Scclp) KOre3smHOBOTO
KOMIIIEKCa, 00eCIIeunBarONIEr0 KOTe3HI0 CECTPUHCKUX Xpo-
matug (Nasmyth et al., 2000; Yu, 2002; Holland, Taylor,
2006), n pa3pymaet GUOPHILIH KOTE3UH, KOTOPBIE CBS3BIBAIOT
JOYIUTMIAPOBAHHBIE MaTEPHHCKYIO W JIOYEPHIOI LIEHTPUOIIH
(Tsou, Searns, 2006b). IToka Bce XpOoMOCOMBI HE TIPUKPEIIH-
JMch K BepeTeHy aeneHus, kommuiekc APC—Cdc20 neaktn-
BeH (Weaver, Cleveland, 2005). Lluknocoma yOMKBUTHHUPY-
€T HE TOJBKO CEKypHH, HO M JpyTHe OENKH, BOBICUCHHBIC B
KOHTPOIIb MUTO3a, BKJItoUas nukinH B (Nguyen et al., 2005),
KOTOPBIH TaK)Ke MOAABIACT aKTHBHOCTH cemapassl (Gorr et al.,
2005). IlokazaHo, 4TO B KJIETKAaX MIICKOMHUTAIOUINX Jerpa-
Jlanus Kak CeKypHHa, Tak U [UKInHA Bl aktuBHpyer cemnapa-

3y (Holland, Taylor, 2006). Bo3MoxHO, aKTHBAIHsI IIUKJIOCO-
Ml (APC/C) B ieHTpocoMax IMPOUCXONT C yIaCTHEM KHHA3EI
Polo (Huang, Raff, 1999).

Pa3zpenuHenne neHTproel SIBISIETCSl HENPEMEHHBIM YCII0-
BHEM HX TOCIIeAyronei QymKayi. OHAKO MPOLecchl pa3b-
€/IMHEHUS. W JYIUIMKAllMU LEHTPUOJIeH pa3HeceHbl BO Bpe-
MeHd. CUTHAJIOM K JIYIUIMKAIWW IEHTPHOJICH NpH Mepexoe
KJIETKU K CTaJUU S SBJISETCS aKTUBALUS psijia MPOTEMHKUHA3
(Hinchcliffe, Sluder, 2001; Stearns, 2001). B HOpMampHBIX
YCIIOBUSIX AYTUIMKALUS [IEHTPOCOM MHUIMHAPYETCS B TIO3IHEH
G, 3a cuer akTHBanuu nporenHkuHazbl Cdk2, cBs3aHHOM C
mukmHaMu E u A (Lacey et al., 1999; Matsumoto et al.,
1999; Hinchcliffe, Sluder, 2001; Stearns, 2001). OToT KuHA3-
HBIA KOMIUIEKC HampamiseT KIeTky B S-asy (Sluder, 2005).
N3BectHa mocneaoBarenbHocTh CSL (centrosomal localizati-
on signal), onpeaessIroNIas JIOKAIU3AIUIO IIUKJINHOB, a TAKKe
JIpYyTHX OEJIKOB B IEHTPOCOMAX, M ITOKA3aHO, YTO CBA3BIBAHHUE
TakuX OEJKOB C EHTPOCOMAaMM HEOOXOAMMO JUIsl Iepexoja
kieTku B S-dazy (Matsumoto, Moler, 2004). B kierkax mue-
KONMTAIONINX BaKHYIO POJIb B OOECHEUCHNUH PEAYTUTHMKALIUH
neHrpuoiei B S -¢asze urpaer nporennkunasa Plk4 (Polo-like
kinase 4). /lanHas KMHA3a HHAYIUPYET BOSHUKHOBEHUE CTPYK-
Typ [laHHas KnMHa3a MHIYIUPYET BO3HUKHOBEHHE CTPYKTYD
(po3eToK), 00CCIICYNBAIONINX WHUIMAIIUIO COOPKH IIEHTPUO-
neii. TloBeimenne koHneHTpanuu kuHa3el Plk4 mpuBomut k
OJJTHOBPEMEHHOMY 00pa30BaHMIO MHOKECTBA IpE/IIECTBEHHH-
KOB LIEHTPHOJIEW BOKPYT KAKIOW POJUTENIBCKON LEHTPUOJIH.
[Iporennknnaza Plk 4 xonokammsyercs ¢ y-tyoynmuaom (Ha-
bedanck et al ., 2005). [Tonararor, 4to U cam Y-TyOyJIMH MO-
’KET BOBIICKATHCS B CHTHAJIBHYIO CUCTEMY, KOHTPOJIHPYIOIIYIO
nporecc npoxoxaeHus anagaser (Miiller et al., 2006). Ilo-
ckonbky Oenku Cdc20 u BubR1 B3aumoeiictByroT ¢ y-TuRC,
a cHIKeHne KoHneHTpanuu Y-TuRC BBI3bIBaeT yMEHBIICHUE
konmmuectBa MT-BepeTeHa, 3TO MOXKET CIIyKHTh CHTHAJIOM K
3aJIep>KKe KJIETOYHOTO IUKIIA.

Kak To7bpKO KJIETKH BXOAAT B MHTO3, IICHTPHOIN 3aXBa-
TBHIBAIOT OKOJIOIIEHTPHOJIBHBIA MaTepual, 4eMy CIiocoOCTBYeT
aKTHUBALMs KUHA3bl ABpopa A; 3TOT IPOLECC HA3bIBAETCS CO-
3pEeBaHUEM IICHTPOCOMBI, TIPH KOTOPOM YBEIHMUYMBACTCS CIIO-
cobHocTh neHTpocomsl k Hykiaeanuu MT (Berdnik, Knoblich,
2002; Crane et al., 2003). ITomararor, uTo KnHa3a ABpopa A
perynupyet coopky MT, KOHTpoIMpyst cCHOCOOHOCTH LIEHTPO-
coMmHoro 6enka nenrpocomuna (CNN, centrosomin) 3asikopu-
BaTh Y-TyOYJIMH B 00JIaCTH IEHTPOCOM. TeM caMBbIM CO3Jar0T-
cs caiitel Hykneaunu MT (Terada et al., 2003). B uenrpo-
coMax KOHILIEHTPHUPYIOTCS U J[Ba aKTHBaTopa KWHa3bl ABpopa
A — 910 daxToper TPX2 (targeting protein for Xklp2 — 6Ge-
JIOK, KOTOPBIH CBsI3bIBacTCsl ¢ MOTOpHBIM Oenkom Xklp2 —
Xenopus kinesin-like protein) u Ajuba (Hirota et al., 2003;
Tsai et al., 2003).

YBenuueHne HyKJICHPYIOIICH CIOCOOHOCTH CBSI3aHO C TEM,
4yT0 KuHa3a ABpopa A pocdommpupyer 6ernoxk D-TACC, npu-
Bons y D. melanogaster x aktuBaunu xommekca D-TACC—
Msps (Mini-spindles) (Giet et al., 2002; Kinoshita et al., 2005).
Benox Msps D. melanogaster sBnseTcs TOMOJIOTOM Oeika
XMAP215 Xenopus (Terado et al., 2003; Barros et al., 2005).
OToT KOMIUIEKC crabmimsupyer nearpocomusie MT. Takum
00pa3oM, 3Ha4YEeHHE IIEHTPOCOMBI COCTOMT KaK B YBeJIM4e-
HHUH CIOCOOHOCTH HyKieupoBaTh MT, Tak U B cTaOHIM3aLUK
nearpocoMHbix MT (Barros et al., 2005). Kunaza Apopa A
Hy>)Ha 1 Jtokanm3anun 6enka D-TACC B meHTpocoMax u
Juist oopaszoBanus actpanbubix MT (Giet et al., 2002). Kak y
D. melanogaster 3a noxanmmzanuto 6enka D-TACC B nieHTpO-
coMax oTBevaeT nporerHKnHa3a ABpopa A (Giet et al., 2002),
TaKk U y Xenopus nokanmu3anusi O0eika MackuHa (romosiora
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6emka TACC) u ero pyHKIIMOHHUPOBAHNE PETYIUPYIOTCS (oc-
(dopunIMpoBaHNEM C y4acTHeM KuHa3bl Eg2, xoTopas sBiser-
cst romosiorom ABpopsl A (Peset et al., 2005). Aspopa A ¢oc-
¢dopmmmpyet u 6emox CPEB, nmokanmsyrommuiicss Ha BepeTeHe
U B [IEHTPOCOMaX, YTO IMPHUBOJUT K YBEITHUCHUIO TPAHCIISALUH
MPHK cyclin B mytem nonuaaeHunupoBanus (puc. 2) ¥ cooT-
BETCTBEHHO HAKOIUICHHIO B palfOHE LEHTPOCOM M MUTOTHYE-
cKoro BepeTeHa Oenka nukiauHa B (Groisman et al., 2002).

B xonTpons cOopku BepereHa BoBieueHa u [ ' Tdaza Ran
(Nachury et al., 2001). IloBblleHHe KOHHIEHTpauK Oenka
RanBP1 — rnaBHoro s¢¢exropa 'Tda3sr Ran — unayuu-
pyer oOpa3zoBaHHE MYyJIbTHIONSAPHBIX BepereH. Ilpum sTomM
yTpayMBaeTcss KOre3usi MUTOTHYECKMX XPOMOCOM, HMHIYIH-
pyeTcs pacuieryieHue MaTepUHCKON U I0YepHEl LIeHTproiei
Ha romocax Bepetena (DiFiore et al., 2003). ®ynkus dakro-
pa RanGTP cocrout B ToM, 4TOOBI 0OECTIEYHBATH MOSIBICHUE
(akTopoB, obecreunBaroNIX COOPKY BepeTeHa NENeHHS U
CTaOMIIM3aIMI0 MHUKPOTPyOOUeK B paifone xpomarnHa (Na-
chury et al., 2001). ®akrop RanGTP, koTopsIii KOHIIEHTPH-
pyercst okono MuTOoTHIecKHX XpoMocoM (Kalab et al., 2002),
JOoKaJIbHO ocBoOokaaeT 6enk NuMA u TPX2 ot cBs3u ¢ um-
noptuaamu (Dasso, 2001; Nachury et al., 2001; Weis, 2003).
OcBoboxnennsie pakTopsl NuMA u TPX2 ¢ momomsio au-
HEMHa TPaHCHOPTHPYIOTCS K MuHyc-koHIy MT, rae dakrop
TPX 2 akTuBUpYyeT MPOTEHHKUHA3Y ABpopa A, 9TO criocoOCT-
Byet Hykieanun MT (Tsai et al., 2003), a 6enok NuMA yua-
cTByeT B (hopMHpOBaHUH MOIIOCOB BepeTeHa (Goshima et al.,
2005). Tem cambim I'T®aza Ran ygacTtByeT B KOOpAWHAINH
TIPOIIECCOB, TPOUCXOSIIINX B SAPE U LIEHTPOCOME TIPH TIepe-
XO0I€ KJICTKHU K MUTO3Y.

Kuerkn 0e3 nueHTrpocom

]_ICHTpOCOMI)I SABJIAIOTCA I'NTAaBHBIMU OpraHUu3aTOpaMu KJIC-
TOYHBIX JICJICHUI y )KUBOTHBIX, B TO BPeMs KaK KJIETKU BbIC-
IIMX PacTeHUH He coaepkaT nenTpocoM (Rieder et al., 2001).
Bonee Toro, ObLIO MOKa3aHO, YTO OTCYTCTBHE IIEHTPOCOM B
KJIETKaX JKUBOTHBIX HE MPEMSTCTBYET (POPMUPOBAHUIO OUIIO-
nspaoro BepereHa aeienus (Khodjakov et al., 2000; Hinch-
cliffe et al., 2001; Rieder et al., 2001; Fant et al., 2004; Wads-
worth, Khodjakov, 2004). B atom ciy4yae cOopky BepeTeHa
WHUIUHUPYIOT MUTOTHYCCKHUE XPOMOCOMBI, KOTOPBIE KOMIICH-
CHPYIOT OTCYTCTBHE meHTpocoM. [Ipu dopmupoBanuu Bepe-
TEHa JeJIeHHsI B OTCYTCTBUE LIEHTPHOJIEH He 00pas3yloTcs act-
panbabie MT (Fant et al., 2004).

bunonspHocTs — 3TO0 BHYTpeHHee cBoiictBo MT, cmo-
COOHBIX K €caMOCOOpKE BOKPYI MHTOTHYECKOIO XpOMaTHHA
(Hatsumi, Endow, 1992; Theurkauf, Hawley, 1992). C6op-
Ka BepeTeHa B OTCYTCTBHE LIEHTPOCOMBI IIOJAHUMAET BOIIPOC:
Kak 00pa3yloTcst 1Ba MOJIF0Ca BEPETEHA C OJJMHAKOBOM MOJISIp-
HocThI0? HeusBecTHO, KakuM 00pa3oM XpOMATHH HHUIMHU-
pyeT HyKJealluio MUKpoTpyOouek. Hanbosee BeposTHO, 4yTO
XPOMATHH MU3MEHSET JIOKAILHOE COCTOSIHUE IIUTOILIA3MBbI, KO-
TOPOE CIOCOOCTBYET HYKJICAHMH U CTAOHIM3AUN MUKPOTPY-
6ouek (Heald et al., 1996).

U XOTsI B OTCYTCTBHE LIEHTPOCOM JICJICHUE KIIETOK KUBOT-
HBIX MOXKET IPOUCXOJIUTh, KIETKH C YIAaJICHHBIMH LIEHTPOCO-
MaMH 4acTo ocTaHaBiuBaroTcs Ha craguu G, (Rieder et al.,
2001; Doxsey et al., 2005b; Sluder, 2005). 3To mo3BosieT
TIpe/IIoJararh CyIecTBOBaHHE Ha CTajuK G, KOHTPOJIBLHON TOY-
KH, B IEPUO/]] KOTOPO# OLIEHUBAETCS 1IEJIOCTHOCTD LIEHTPOCOM
(Doxsey et al., 2005b). MHorue nccienoBaTean NPUXOIAT K
BBIBOZY O TOM, YTO B KJICTKaX KMBOTHBLIX HEHTPOCOMA HYKHaA
Ut HopMasisHoro nipoxoskaenus cramuu G, (Hinchcliffe et al.,

2001; Khodjakov, Rieder, 2001; Rieder et al., 2001) u mepe-
XO/a KJIETKH K cTaauu S xinerouHoro mukia (Sluder, 2005).

VY Mbly, KCeHoIyca U Apo30(uibl B MeHo3e y CaMOK Ha
MOJTFOCAaX MEHOTHYECKOTO BEPETEHA IIEHTPOCOMBI OTCYTCTBY-
1ot (McKim, Hawley, 1995). [Tonroca mefioTiyeckoro Bepe-
TeHa y D. melanogaster comepxar 1o KpaitHeii Mmepe 1Ba 6ei-
ka — Msps u D-TACC (Cullen, Ohkura, 2001). ®yHkuns
Oenkxa Msps Ha momocax BepeTeHa 3aKiIo4YaeTcs B CTaOWIIu-
3anuu MuHyc-KOHIIOB MT (Cullen, Ohkura, 2001; Lee et al.,
2001), 6e3 aToro MT MoryT yTpaTHTh CBS3b C ITOJIOCOM Be-
pereHa, 4To MPUBOAUT K (POPMHPOBAHHIO MHOTOIOJIOCHOTO
BepereHa (Cullen, Ohkura, 2001). Jlokamu3armms 6emka Msps
Ha moJjrocax BepereHa 3aBucHT OT OenkoB D-TACC u xune-
3UH-TI0JJ0OHOTO MOTOpHOTO Oenka Ncd. Onpeensionyo poib
B ()OPMHPOBAHNH BEpETEHa AEICHUS WUTPAaeT KOHLEHTPALH
B paiioHe IIEHTPOCOM MaKpOMOJIEKYJISIPHBIX KOMILJIEKCOB, KO-
OpAMHUPYIOMIKX MPOIIECCHI, Mpoucxoasamue B kietke (Rieder
et al., 2001).

IenTpocombl B 3MOpHOreHese

VY G0ABIIMHCTBA KUBOTHBIX HEHTpOCOMA U LHCHTPUOJIHN B
OOIIMTax AETeHEPHPYIOT A0 MeHo3a. B To Bpems kak crepma-
TO30HJIBI TOMHUMO OTIIOBCKOTO TaljIONMIHOTO Habopa Xpomo-
COM HecyT IeHTpuonb U Habop OenkoB (Callaini, Riparbelli,
1996), a Bo3moxno, u PHK (Ostermeier et al., 2004), xoto-
pble BXOZST B COCTaB OKOJIOLEHTPUOJIbHOTO Marepuaia. [Toc-
Jie OTUIOIOTBOPEHUS BMECTE CO CIIEPMATO30HMIOM B SHIIEKIICT-
Ky TONaJaioT HEeHTPUOIH, KOTOPBIE HCIIOIb3YIOT IIEHTPOCOM-
HbI€ KOMIIOHEHTHI U3 ITUTOIIA3MBbI sIIa st GOPMHUPOBAHUS
HOBOI1 1IeHTpocoMHl (Stearns, 2001). TTockonbky mms hopmu-
POBaHHMS LEHTPOCOMBI I1OCJIE OILIOJOTBOPEHHS UCIIOJIB3YETCS
MaTepual, MPUCYTCTBYIOIIMK B LIUTOIUIA3Me SIMLA, €CTh MHE-
HHE O TOM, YTO LIEHTPOCOMa MPOHCXOIUT OT 00OMX POIHTE-
JIeH ¥ YTO KaXKIbIM U3 POJUTEIIEH UTPaeT CYIIECTBEHHYIO POJIb
B ee obpa3osanuu (Karr, 2001).

VY D. melanogaster niocie NpOHUKHOBEHHUS CIIEPMATO30U-
Jia B SIALIO sl IEHTPOCOMHBIX OEJIKOB, TAKUX KaK Y-TyOyJIUH
u CP-190, 3 muTomnasMel siflia COOMparoTcst BOKPYT 0azaib-
HOT'O TeJIblia CIIePMaTO30Ma, C 3TOr0 MOMEHTa HauuHaeT op-
mupoBatbes actpa MT (Riparbelli et al., 1997). B To xe Bpe-
Ms B HEOIUIOJOTBOPEHHBIX siiiiax D. melanogaster, KOTOpbIe
coJiepkar OeNKH, UCIONIb3yeMble sl (POPMUPOBAHUS LIEHT-
POCOMBEI, POUCXOAUT HyKieanus mydykoB MT, Ho He hopmu-
PYIOTCS LIGHTPOCOMBI, CIIOCOOHBIE K TyTUIMKAIMK B 00pa3oBa-
Huo ounosipusix BepereH (Riparbelli, Callaini, 1996).

B »MmOpuonax mukoro tuma D. melanogaster 6a3ampHOE
TeJIbIIe, MOIy4YaeMoe OT CaMlla, BHINOJHIET (YHKIHIO [EHT-
pocomsl 1 opranusyet oopazoBanne aarnHHEIX MT (Foe et al.,
1993). AnmHHBIE XpOMOCOM (OPMUPYIOT acTpy, obecrneynBast
TpaHCIOPT NMPOHYKJIEeycoB Apyr K npyry (Callaini, Riparbelli,
1996; Rieder et al., 2001). {maasie MT BoBNIEUEHH U B pa3-
JIeJIeHNE B MHTO3€ CECTPHHCKUX LIEHTPOCOM, KOTOPbIE MUTPH-
pytot o noepxuoctu sapa (Foe et al., 1993), u B obpa3osa-
HHE MUTOTHYECKOTO amnmapara IIpy JeJICHUAX B PaHHEM 5MO-
puone (Scholey et al., 2003).

[Nonararot, uro mmHEEIe MT oboramens! TyOyanHOM 04.
In vitro nokazano, yTo TyOyJIMH 04 HEOOXOIUM Ul OBICTPOId
nonumepuzanuu tyoynuna (Venkei et al., 2006). B amOpuore-
He3e, KOTa CKOPOCTh AEIEHUs OUCHb BBICOKA, AJISI MOJIMMe-
puzarmu MT mano Bpemenu (Ji et al., 2004). ITostomy B oTCyT-
cTBHe TyOyJMHa o 4 B paHHUX AEICHHUSX JPOOJICHHsI HEI0CTa-
TOYHO BpPeMEHH 11t 00pa3oBaHus UIMHHBIX MT 1 pasnencHus
neHrpocom (Scholey et al., 2003; Venkei et al., 2006).
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B pannem smbpuorenese D. melanogaster TieHTpocoMa,
I0-BUJIUMOMY, UTPAET KIFOUEBYIO POJIb B JIECTPYKIMU KN~
Ha B, yuactByromniero B perymsiiun muto3oB (Wakefield et al.,
2000). be3 meHTpOCOMBI, HAPYIIAIOTCS 00pa30BaHIE AKTHHO-
BOr'0 LIUTOCKeJeTa M (pOpMHUpPOBaHHUE KIETOYHOM Onactonep-
Mmbl (Megraw et al., 2001).

MyTaIII/IPI, BEAyIIHE K yTpaTe
HJIN Zle(l)eKTaM HEHTpPOCOM

[MocnencTBust yTpaThl WK HapymeHUs (yHKIMOHUPOBA-
HUSI [IEHTPOCOMHBIX OEIKOB MOKHO HaOJIIOJaTh y MyTaHTOB.
Tak, y D. melanogaster w3BecteH reH DSas-4, KOHTPOIHPYIO-
MK TyTUTHKAIuio neHTpuosiei (Basto et al., 2006). Y myTaH-
TOB TI0 ATOMY T€HY B 3MOPHOTEHE3€ TEPSIOTCA LEHTPHOIH, U
YK€ K KOHILY JINUMHOYHOT'O N1epHo/ia Pa3BUTHS B KJIETKaX My-
taHTa DSas-4 UEHTPHONH W IICHTPOCOMBI OOHApYXHUTh HE
ynaercs. Cpeqy HapyIeHUd, HaOMIOAaeMbIX Y MyTaHTHBIX JIH-
YHHOK, XapaKTEPHBIMU SIBJISIFOTCS] aHOMaJIMM aCUMMETPUYHBIX
ZeneHunit HeiipobaactoB. TeM He MeHee pa3BUTHE MyTaHTHBIX
oco0eil 3aBepIuaeTcsi MOSIBICHUEM B3POCIBIX MyX, KOTOpPBIC
norudarT BCKOPE MOCIIE TOSBICHHS Ha CBET M3-3a Hapylle-
HUH CEHCOPHBIX HEHPOHOB IIEPBOTO THIIA, KOTOPBIE Y MyTaHT-
HBIX ocobell He GpopmupyroT pecaudek (Basto et al., 20006).

VY uenoseka 6enok CenplJ (centromere associated prote-
inJ), 17 KOTOPOro XapakTepHa M IEHTPOCOMHAsI JIOKAJIN3a-
1Hsl, SIBJISICTCS POJCTBEHHBIM Oeniky DSas-4 D. melanogaster.
Mytanuu rena CenpJ IpUBOAAT y 4YeloBEKa K MHKporeda-
mun (Woods et al., 2005), kak 1 MyTaluu eIe AByX TeHOB —
ASPM w Cdk5Rap2, Takxke KOTUPYIOUUX IEHTPOCOMHEIE
oenku (Bond et al., 2005; Kouprina et al., 2005). ITomararor,
YTO MaJIbI pa3Mep Mo3ra y JIF0JIei, HeCYIInX JaHHbIe MyTa-
LIUH, HA3bIBACTCS JE(PEKTOM aCHMMETPHUHBIX NEICHUH Kile-
TOK-TIPE/IIIECTBEHHHI] HEHPOHOB B TIEPHOJI PAHHETO PA3BUTHS
IUIOJa ¥ KaK CJIEACTBUE — HapYIICHUAMH AU PepeHInaum
HeliporoB (Woods et al., 2005).

K notepe nenTpuosei kak y 1po30¢Q s, Tak U y 4eJIoBe-
Ka NpUBOAUT U AeduunT nporentkuHassl SAK/Plk4, otHocs-
mieiicst k cemeicTBy polo-like (Bettencourt-Dias et al., 2005).
B kmerkax 0e3 IEHTpHONEH MONIOCAa BEpETeHA CTAHOBSTCS
OoJsiee IMPOKMMH, BEPETEHO [E30PTaHU30BAHO, a aCTpallb-
Hele MT orcyTcTByI0T. B 60JIBIIMHCTBE KIIETOK C IEHUIIUTOM
nporeunkuHassl SAK/Plk4 Ha momrocax HET y-TyOyJMHA U
JIpYTHX OEJKOB LEHTPOCOM. YTpaTa LEHTPOCOM CKa3bIBACTCS
Ha MEHOTHYECKHX JICJICHHUSAX B CIIEpMAaTOreHE3e M IPHBOIUT
K OTCYTCTBHIO aKCOHEM criepmaro3ounzos (Bettencourt-Dias et
al., 2005). [TockoIbKy IICHTPHOIN HYKHBI 17151 (PYHKITHOHHPO-
BaHMs CeHCOpHBIX HelipoHoB Tuna I (Kernan et al., 1994; Da-
vis et al., 2006), momararoT, 4TO HapylIeHHE KOOPIMHAIMH
y B3pOCIBIX 0c00eH, MyTaHTHBIX 110 Plk4, IpONCXOANT U3-3a
OTCYTCTBUS Oa3aJIbHBIX TeJlell B CEHCOPHBIX Heliponax (Marti-
nez-Campos et al., 2004).

VY ocobeit D. melanogaster, MyTanTHbIX 110 TeHy Unc (un-
coordinated), napyiieHa GyHKIHS MEXaHOCCHCOPHBIX HEHPO-
HOB, MMEIOIINX PECHUYKH, a MyTAaHTHBIE CAMIBl HE MMEIOT
MOJBIDKHBIX criepMaTo3onnoB (Baker et al., 2004). ledexrsr
KaK CEHCOPHBIX OPraHOB, TaK U CIIEPMATO30HI0B CBSA3aHBI C
HapylieHHeM pecHUT4aThiX cTpykTyp. benok UNC-GFP o06-
HapyeH B 0a3aJbHBIX Tenblax AU GepeHINPOBaHHBIX CEH-
COpPHBIX HEHPOHOB. B mpeMenoTHYeCKUuX CHEpMAaTOLMTAaX Ha
cragun G, 3TOT OEJIOK JIOKAJIM3YETCsl BO BCEX YETHIPEX ICHT-
pHOIIsIX, OEJIOK OCTAaeTCs CBA3aHHBIM C IIEHTPHOJISIMU B MEHO-
3€, a B YJUIMHEHHBIX cllepMaTHaax — ¢ 0a3aJbHBIMHU TelbIla-
mu xrytuka (Baker et al., 2004).

B cocTaB OKOIOLEHTPHOIBHOTO Marepualia BXOAWT Iie-
PHULIEHTPHH, KOTOPBIM TaKXe HYyXeH aIs (OPMUPOBAHUS
(DYHKIMOHATIBHBIX PECHHYEK W IKTYTHUKOB. XapaKTepHOM
0COOEHHOCTBIO JKM3HECTIOCOOHBIX MYTAaHTHBIX ocoOei d-plp
(the Drosophila pericentrin-like protein) SBISIOTCS MYyX-
CKasl CTEPHIIbHOCTD, BBI3BAHHASI HETIOIBH)KHOCTBIO CIIEPMaTO-
30HM/J0B, U CYIIECTBEHHbIC HAPYIICHMS KOOPIMHAIIMH B3pOC-
neIx ocobeit (Martinez-Campos et al., 2004).

Takum 06pa3oM, AeeKTH IEHTPOCOM YacTO CKa3BIBAIOT-
csl Ha QYHKIMAX TeHEPATHBHBIX KJIETOK CAaMIIOB M CIICIHAIH-
3UPOBaHHBIX COMATHUYECKHUX KIIETOK, CO/ICPKALIMX PECHUYKH,
MOCKOJIbKY IIEHTPHOJIM TPEBPALIAIOTCS B 0a3albHOE TEJNbIIE
npu (GOPMUPOBAHUM PECHUUYEK M KI'yTHKOB. OcoOyro poJb
LEHTpOocOMa UrpaeT B Au(epeHIrnanui HepBHBIX KIETOK.

Posap meHTpOCOMBI
B 1 depeHunannu HelipoHOB

AcHMMeETpUYHOE JIelieHHe HelpoOiacTa MpHUBOIUT K
TOMY, YTO TOJBKO OJHA W3 JBYX IOYEPHUX KIETOK — Mare-
puHckas kietka ranrms GMC (ganglion mother cell) Bety-
maet Ha myTh audepeHIHaANNN 1 IPEBPAIIACTCS B KOHCUHOM
utore B Heiipon (Broadus, Doe, 1997). Bmecte ¢ onnoit u3
LEeHTpocoM B 3Ty Kinerky nomnagaror MPHK prospero u psn
6enkoB. benok Prospero, SBISISICH TPaHCKPUIIITUOHHBIM (ak-
TOpOM, 3aIycKaeT mporpamMmy auddepeHInanuy MaTepuH-
ckoil kietku ranrimusa (Spana, Doe, 1995). Opuenrtauus Be-
peTeHa OeneHus M PACIONOKEHHS IIEHTPOCOMBI B IOYep-
HEl KJIeTKe MOCIe MUTO3a ONPECIISIOT MOJIIPHOCTh HEHpOHa
(De Anda et al., 2005). Jlokanu3anus EHTPOCOMBI U B Jajb-
HEHIeM moIepKUBACT MOISPHOCTh HEPBHOW KIETKH: B TOM
MecTe, TJe JOKaIU3YIOTCsl LIEHTPOCcoMa, annapar [ 'oIbaKu u
9HIOCOMBI, (popMupyeTcs akcoH ¢ MT, MEIOINUMI 0OANHAKO-
BYIO MTOJIIPHOCTD, B TO BPEMSI KaK JICHIIPHUTHI COACPIKAT allCHT-
pocomubie MT pasnoii nomsipHocta (De Anda et al., 2005;
Bartolini, Gundersen, 2006). Ecmu HelipoH comepxut Ooiee
OJTHOIT IEHTPOCOMBI, OH cItocoOeH (hopMHpoBaTh U OoJiee o1
Horo akcoHa (De Anda et al., 2005).

Ha cragnu koHeuHo# nuddepennuannu u B akconax MT
yTpaduBaroT CBs3b C LieHTpocomoit. Hamuue MT, He cBsizan-
HBIX C IICHTPOCOMAaMH, SIBJIIETCS XapaKTEPHON 0COOEHHOCTHIO
I GEpEeHIIMPOBAHHBIX JKUBOTHBIX KIICTOK, BKIIFOYas MEI-
IICYHbIC, SMUTEIHaIbHbIe U HepBHBIC (Bartolini, Gundersen,
2006). Hanmmure TUIMHHBIX OTPOCTKOB OIPENesieT 0COOEHHOC-
TH (PYHKIHOHUPOBaHHS HEHPOHOB. [ToTpeOHOCTH B OBICTpOM
MOSIBJICHHH HEOOXOIMMBIX OEJKOB B OTBET HA JISHCTBHE COOT-
BETCTBYIOIIETO CHTHAIA B OTPOCTKAaX HEPBHBIX KJIECTOK peria-
eTcst 3a cyer peryisinuu TpaHcusainun MPHK, 3anaceHHBIX B
cocrase komiuiekcoB PHII, B Tom mecte, rie 9T0 HEOOXO0UMO
(Kosik, Krichevsky, 2002). IIpudeM MeXaHHU3M 3TOH peryis-
I[UM QHAJIOTHYCH TOMY, KOTOPBIA HCIIOJIB3YyCTCS B PETYJISIMA
tpancisimun MPHK cyclin B, moxanmn30BaHHON B LEHTPOCO-
Mmax (Groisman et al., 2000).

st HeHpOHOB NpU HANUMYMU JJIMHHBIX OTPOCTKOB OCO-
0oe 3HaYeHHe IpHoOpeTaeT TPAHCIIOPT MAKPOMOIICKYIISIPHBIX
KoMIUIeKcoB, coaepxkamux MPHK, B paiionsl, ynaneHHsie OT
kierouHoro sapa. I'panynst PHII, conepxxamue 6enku CPEB,
MackuH U CPE-coenpxxamme MPHK, nepemematorcs no MT,
MPHK B coctaBe rpanyn PHII ne tpancmupyercs (Huang
et al.,, 2003; Huang, Richter, 2004). Ilpu moKamsHOM OCBO-
6oxnennn MPHK B oTBeT Ha JeliCTBHE COOTBETCTBYIOIIETO
cUTHaJNa 00ecreYnBaeTCsl CHHTE3 TeX OEIKOB, KOTOphIe HE00-
XOJUMEI IJIs1 CO3/IaHUs U3MCHECHUH, TIPOUCXOISIINX B CHHATI-
cax (Kosik, Krichevsky, 2002).
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[uTomma3sMaTideckoe IONHAACHWINPOBAHUE SBIIACTCS
OTHUM W3 MEXAHH3MOB, KOTOPBIA PETyIUPYET TPAHCIALUIO
CPE-conepxamux MPHK B nennmpurax (puc. 2) (Steward,
Schuman, 2001; Huang, Richter, 2004), tak e kak u CPE-co-
nepxkammx MPHK B patione nieHTpocom u BepeteHa (Groisman
et al., 2000; Huang, Richter, 2004), nockosbky 0e1oxk CPEB
B3anmozeiicteyeT ¢ MT (Huang, Richter, 2004). B nernpurax
npu ctumyisitun perentopa NMDA (N-methyl-D aspartate)
MIPOUCXOIUT aKTHBANNS KHHA3EI ABpopa A, KOTOpasi JTOKajb-
HO (BONW3M CTUMYJIHPOBAHHOTO cHHarca) (ochopmupyer
6enok CPEB (Huang et al., 2003). Tem caMbIM JIOKaJIbHBIN
CHHTE3 OCJIKOB B JCHIPUTAX MOXKET OBITh CBS3aH C CHHAITH-
4yeckod akTUBHOCTHIO (Gao, 1998). docdopunmpopanue 6e-
ka CPEB wuHAIynmupyeT NIUTOMIA3MAaTUYECKOE IMOJINAJICHH-
nmupoBanue U Tpancisiuuio CPE-conepxxamux MPHK B paiio-
He cuHancoB (Huang et al., 2003), a Oeyku, BO3SHUKAIOIIHEC
B pe3yNbTaTe JIOKAIM30BAHHOM TPAHCISAINH, MOTYT OIpese-
JSTH cHHanTH4YecKylo miactuaHocTs (Darnell, 2003; Nicote-
ra, Bano, 2003; Huang, Richter, 2004). Mcnons3oBanue TyOy-
JMHOBOTO amIapaTra B Ka4eCTBE OCHOBHI UIS TEPEMEIICHHS
MakpoMoJeKyJsIpHbIX komiekcoB PHIT nmo3somsier B onpene-
JICHHOM MECTE KJIETKH — B OTPOCTKaX HEPBHBIX KJIETOK, TaK
Ke KaKk M B pallOHE HEHTPOCOM, PETyIHUPOBATH TPAHCIIIIHIO
cnemuduyeckux MPHK B oTBeT Ha neiicTBHE COOTBETCTBYIO-
mero ctuMyna. [lomoOHBI MeXaHH3M SBISETCS CHOCOOOM
JUTATENFHOTO XpaHeHus uHpopMmarmu B coctaBe PHII-komm-
JIEKCOB M CO3/Ia€T BO3MOXKHOCTH IIJIS €€ peaii3aluy Mo Jei-
CTBHEM KaK BHYTPHKJIETOYHBIX, TAK M MEXKJICTOYHBIX CHT-
HAJIBHBIX CHCTEM.

Coxpanenne pspa MPHK mocne TpaHCKpumniuu B BUAC
komrutekcoB PHIT u peryssinus skcnpeccuy TCHOB Ha YPOBHE
TPaHCISIIUU SBISIFOTCS OCOOEHHOCTBIO HE TOJILKO HEHPOHOB,
Ho u criepmatu (Iguchi et al., 2006), koTopsle, Tak ke Kak H
HEHPOHEI, TIPEICTABIAIOT COO0H MOISIPU30BAHHBIC KIICTKH.

IenTpocoma
B MYKCKHMX I'eHepaTHMBHBIX KJIeTKax

OCOOCHHOCTBIO CIIepMaToreHe3a SBISCTCS TPAHCKPHII-
LMOHHAsl aKTMBHOCTh T€HOB Ha MEHOTHYECKON MOCTMEHOTH-
yeckoi craausx. [Ipu aTom omnpezneneHHas 4acTb CUHTE3UPO-
BanHoii PHK Haxomuthcsa B coctaBe komiiekcoB PHII u B Te-
YeHHe HECKOJbKMX IIHeW He TPaHCIUPYeTcs, NpHCTyHas K
TPAHCIAIUN B TPAHCKPHUIIIIMOHHO HEAKTHBHBIX MO3IHHUX Ta-
IUIOUIHBIX KJIETKaX — yIuHEeHHBIX crniepMmatuaax (Chenna-
thukuzhi et al., 2003; Kleene, 2005; Hawthorne et al., 2006;
Iguchi et al., 2006). [TocTTpaHCKPHUIIIIHNOHHAS PETYIAUS OT-
nosckux MPHK HeoOxonuma it cOopku M pyHKIMOHUpPOBA-
Hus criepmaTto3ounoB (Iguchi et al., 2006), mockonbKy B criep-
MHOTEHe3€e, KOrJa OKpYIJIble cHepMaTHibl nudQepeHnupy-
I0TCS B CIIEPMATO30M/Ibl, MPOHUCXOISAT CIIOXKHBIC ITPOLIECCHI,
BKJTIOYAOIINE B ce0sl HE TONBKO CYIIECTBEHHBIC M3MEHEHHS
CTPYKTYpBl XpOMaTHHa, HO M oOpa3oBaHWE MOpQooruye-
CKUX CTPYKTYp, oOecreunBaronux (yHKIMOHUPOBAHUE 3pe-
noro crepmaTosonna (Fuller, 1998).

PHK B cocraBe kommiekcos PHII BmecTe co cnepmaro-
30MI0M MOXXET TOMaJaTh B OOLHUT MPH OIUIOJOTBOPEHUH H
OKa3bpIBaTh BIMAHUE Ha oToMcTBO (Ostermeier et al., 2004).
M3BecTHO, YTO MOMUMO S1pa CIIEPMATO30UJA B SHIEKIETKY
mormajaet oTmoBckas nearpocoma (Callaini, Riparbelli, 1996;
Karr, 2001), a y apo3oduisl — Bech CIepMaTO30H /1, BKIOYast
maHbi xBocT (Karr, Pitnick, 1996). Ilocie cnusHust npo-
HYKJICyCOB OTIIOBCKas IICHTPOCOMA IIPHHUMAET yJacTHE B I10-
CTPOCHHMHU NEPBOTO MHUTOTHYECKOTO BepereHa jeneHus (Cal-

laini, Riparbelli, 1996). Takum ob6pa3zom, meHTpocoMa HeE
TOJIBKO 00ECIeYnBacT MOABHKHOCTh CHEPMATO30HIO0B, HO
CIOCOOHA BHOCHTH CBOM BKJIA]] B Pa3BUTHE ITOTOMKOB.

IlepBuuHbBIE criepMaTOLUTHI BCTynaroT B Meio3 1 ¢ map-
HBIMH IIEHTPHOJISIMH Ha KakZoM momoce BepereHa (Bonac-
corsi et al., 1998). Jlynnukanus HEHTPUOJNCH, KaK U PETlIH-
kanust JTHK, mpoucxomut B mHTEep(haze, mpemecTByOMen
HEpBOMY JEJICHUI0 MeHo03a, OIUH pa3, U JBa MOCIECIYIOIUX
MEHOTHYECKUX JIEJICHHUS OCYLIECTBISIOTCA 0€3 MPOMEeXyToU-
Ho# perumkanun JJHK n nyrummkannm nenrpuoneit (Gonzalez
et al.,, 1998). Ilocne mepBOro JcicHHUS Mei03a B KaKIYIO
KJIETKY MOMAaJacT OfHAa LEHTPOCOMA, COJepKaIias IBE [CHT-
puos. Bo BropoM aeneHun Meio3a HEeHTPUONIH Pa3AeisioT-
csl, M Kaxkaas (GopMupyeT LEHTPOCOMY Ha IOJIFOCE BepeTeHa
neneHus. Takum oOpa3oM, Kaxkiash W3 YETHIPEX CHEPMATHI,
TOSIBUBIIUXCSI B PE3yJIbTaTe ABYX IOCIEIOBATEIbHBIX JIeie-
HUI Meiio3a, oiTyJaeT OfHy IeHTPHOIIb. DTa IEHTPUOIH Ipe-
Bpalaercs B 0a3ajabHOE TeIbIIE KIyTHKa criepmarosonna (Ful-
ler, 1993; Bonaccorsi et al., 1998).

Y D. melanogaster Hanuume THUCTH U3 16 TEPBUYHBIX
CIEPMaTOIMTOB JIa€T BO3MOXKHOCTb IPOCIICANTD 32 IIEHTPHO-
JSIMU Y YBHJIETh MOCJIEICTBUS YTPAThl IEHTPUOJICH y MyTaH-
Ta 1o reny SAK/Plk4, BoBIe4eHHOMY B KOHTPOJb IyTUTHKA-
IIUH LeHTpUoJeH. XapakTepHON 0COOEHHOCTHIO 3TOT0 MyTaH-
Ta SIBISIETCS] TTOTEPSl LIEHTPHOJIEH B MPOLECCE MUTOTHYECKUX
neneHuil B mepuon passurtus (Bettencourt-Dias et al., 2005).
Oxa3zasioch, YTO Kak HOPMaJbHbIC, TAK U MYTaHTHBIC LUCTHI
comepxar 16 criepMaTONTOB OJUHAKOBEIX pa3MepoB. Crep-
MaTOLUTHI TUKOTO THIA COJEPKaT IO YETHIPE LIEHTPHOIH, B
TO BpeMsl Kak OOJIBITMHCTBO CIIEPMATOLMTOB Y MyTaHTa [[EHT-
pHoJIe He UMEET, a MEHBIIAS UX YacTb COAEPXKHUT OT OJHOM
JIO 4YEeTHIpeX LEHTpUOJed. Y MyTaHTax Ha cpe3ax yUIMHEH-
HBIX CHIEpMAaTH]] B OOJIBIINHCTBE CIy94aeB OTCYTCTBYIOT Kiac-
cuueckne akconeMHble MT «9 + 2». [ToaToMy GONBIIMHCTBO
CIepMaTO30HI0B B CEMEHHUKAX Y MyTaHTOB 110 reHy SAK He-
TIOZIBMKHBI, & MyTaHTHBIE CaMIIbl CTEPHIbHBL. YacTo KIETKH,
KOTOpBIC HE COJEPXkAT LEHTPOCOM, XapaKTEepU3yIOTCs Hapy-
IIEHHEM Cerperalyyd XpoMOCOM M HapylIeHHEM IMTOKHHE3a
B Mefiose y cammos (Fuller, 1998). OnHako OTCyTCTBHE KOHT-
ponbHo# ToukH (checkpoint) B metiose (Inoue et al., 2004) no-
3BOJISIET KIIETKaM C HapYIIEHHEM YHCIa XPOMOCOM 3aBEpIIaTh
Meiio3 (Bettencourt-Dias et al., 2005).

Hapy1enus cniepMmaToreHe3a XapakTepHbl M IJIsl MyTaH-
ToB d-plp y D. melanogaster (Martinez-Campos et al., 2004).
Y MyTaHTOB CEMEHHHKHU BBIIISAAT HOpMasbHBIMH. [lepBuu-
HBIE CIIEPMATOIMTHI He OOHAPYKMBAIOT OTKJIOHEHUI OT HOp-
MBbl. Kak 1 y HOpMaJIbHBIX caMIIOB, KQKIBI CLIEPMATOIUT CO-
JIEP>)KUT JIBE Tapbl OPTOTOHANBHBIX LEeHTpuoield. OqHaKo 1o
Mepe CO3pEeBaHMs CIIEPMATOLHUTOB Y MYTaHTOB d-plp 1eHT-
PHOJIM 9acTO YTPauyMBalOT OPTOTOHAIBHYIO OPHEHTAIMIO H
paznensitores. B pesynbrate B Meiiose | popmupyrorcest Mmyiib-
THUIIOJISIPHBIE BEpPETeHA. JTH IAaHHBIE MO3BOJIUIN MPEAIIONO-
KHUTh, 9T0 Oenok D-PLP HyxeH mns moanepKaHHs CBSI3H
MeXIy mapamu 1entpuoneit (Martinez-Campos et al., 2004).
3penble CIIepMaTO30MAbl Y MYTAaHTHBIX CaMIIOB HETIOJBIIK-
HBI, XOTS ¥ COZIepKaT Oa3albHbIe TeNblla U KIYTHKU. [Tydxu
CIEPMAaTO30HMJ0B UMEIOT HAPYIIECHHYIO OpraHu3anuio. Takum
00pa3oM, OTCYTCTBHE WJIM aHOMAJINHU LIEHTPOCOM Y >KHUBOT-
HBIX SIBJISIETCSI CYLIECTBEHHBIM JIe()eKTOM B (POPMHUPOBAHUH U
(hYyHKIIMOHMPOBAaHNN MY>KCKHX TOJOBBIX KJIETOK, ITOCKOIBKY
MPEXJIEe BCETo JIMIIAIOT UX ITOBHKHOCTH.

PecHMYKH M KTYTHKH MIPAIOT BOXHYIO POJb BO MHOTHX
Iporeccax, BKI0Yasi HE TOJIBKO HOABHKHOCTh CIIEPMaTO30H-
JIOB, HO ¥ (DYHKIIHOHHPOBAHNE MEXaHOCEHCOPHBIX HEHPOHOB
(Martinez-Campos et al., 2004), a mpucyTcTBHE B CIIepMaTo-
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30M/1aX MHOTHX PELENTOPOB, XapaKTePHBIX sl HEHPOHOB,
MO3BOJIMIIO OOpa3HO Ha3bIBaTh CHEPMATO30H] «HEHPOHOM C
xBoctom» (Meizel, 2004).

3akaouenne

C TOSBJICHUEM LIEHTPOCOMBI KIIETKU XHBOTHBIX MPHOO-
PpenM LEHTpP, OPraHU3YIOUINI U KOOPIAUHUPYIOLIUI UX KU3HE-
JESITETBHOCTbD, YTO BXKHO MPU MPOJIBMKCHUAN KIETKH IO KIIe-
TOYHOMY LUKITY, TPY (JOPMHUPOBAHUH KIIETOYHOH MOJIIPHOCTH
(Martinez-Campos et al., 2004), murpamus sigep (Callaini, Ri-
parbelli, 1996; Rieder et al., 2001). Ocoboe 3HaUCHHE IICHTPO-
coma uMmeeT B popMHUPOBAHUN PECHUYEK U KTYTUKOB, UTPA0-
[IMX OMPEAEISIOIIYIO POJIb B (DYHKIHOHHUPOBAHUH CIICIIAATN3H-
poBanHbIX KieTok (Badano, Katsanis, 2006; Basto et al., 2006).

CornacoBarHocTh perwmkanuu JJHK ¢ pexymmkarueit
LICHTPHUOJICH, yYaCTHE cenapasbl B Pa3beIMHCHUHN KaK IICHT-
puoueit, Tak u xpomarun (Nasmyth et al., 2000; Holland, Tay-
lor, 2006; Tsou, Searns, 2006b), pois HIEHTPOCOMEI B ITPOIBH-
KEHUM KJIETKH 1o kietouHomy nukiy (Rieder et al., 2001;
Doxsey et al., 2005; Sluder, 2005) mo3BOJISIOT HPEAIIOIIO-
JKHTh, YTO IIEHTPOCOMA BBICTYIIAET B KAYECTBE CBOCOOPA3HOTO
CCHCOpa, 3aIyCKAIOIIer0 U KOOPIMHUPYIOIIETO Ba)KHEUIIIHE
9TaIlbl B KM3HU KICTKH.

Ipeamonaraemas Marpu4yHasi aKTUBHOCTh KOMIIOHEH-
ToB 1eHTpocoMbl (Stearns, 2001; Job et al., 2003; Wiese,
Zheng, 2006), oTHOCHTEIIbHASI aBTOHOMHOCTP €€ PeIyTUINKa-
muu (Wong, Stearns, 2003; Sluder, 2005) nenaroT mpusie-
KaTenbpHOM runote3y o ponu PHK B Gmorenese meHTPOCOMBI
(Lambert, Nagy, 2002; Huang, Richter, 2004; Alliegro et al.,
2006). Kommiekcsl PHII, nokanu3oBaHHbIe B pailoHe IIEHTPO-
COM, B OTPOCTKAaX HEPBHBIX KJIETOK, B OOIMUTAX MHOTHX KH-
BOTHBIX M YYacTBYIOIIUE B ()OPMHUPOBAHUM CIIEPMATO30MIA,
MOTYT MPEACTaBIATE COO0I 0COOYIO IBOIIOIIMOHHO IPEBHIONO
(dbopMy XpaHEHUsI, peau3aluy U IepeJadll HacIeICTBEHHOM
nHpOpMALHH.

Pabora BrImonHeHa mpu puHAaHCOBOW moamepxkke Poc-
cuiickoro gonna pyHnaMeHTaNbHBIX UCCIIEI0BaHHH (IIPOEKT
06-04-49519) u mporpammser nipe3uaenTa P no momnepxke
MOJIO/IBIX POCCHHMCKUX YYECHBIX M BEAYIIMX HAayYHBIX IIKOJ
(HI-2214.2003.4).
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CENTROSOME AS «BRAIN» OF AN ANIMAL CELL
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Centrosomes are the major centre of microtubule nucleation and microtubule minus-ends concentration in
animal cells. Microtubule plus-ends are directed to a nucleus and chromosomes or to a cell cortex. The crossing
of signal transduction pathways and the network of interactions between signal molecules controlling cell cycle
are revealed in centrosomes. The ability of centrosomes. for reduplication suggests the existence of hypothetic
template elements. It is attractive to suggest the essential role of specific centrosome-associated RNAs in bioge-
nesis of centrosomes. Untranslated RNAs playing a structural role and mRNAs that are localized in centrosomes
to regulate protein synthesis in close proximity to mitotic apparatus may be present among these RNAs. Centro-
somes positioning plays the important role in determining of cell polarity. Centrosomes are critical for the for-
mation and support of cilia and flagella having motility or sensory functions.

Key words: microtubules, cilia and flagella, spindle, centrosome RNAs.



