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3naku (Poaceae Barnh.) - camoe KpynHoe cemeicTBO NOKpbITOCe-

MEHHBbIX PacTeHWI, NPOM3PacTaloLLVX Ha BCEX KOHTUHEHTAX 3eMHOTO
LIapa 1 COCTaBNAIOLMX 3HAUUTENBHYIO YaCTb MHOTVX GMOLEHO30B.

K aTomy cemencTBY NprHaanexar Takve BaXHble CeNlbCKOX03ANCTBEH-
Hble KYJIbTYpbl, KaK pUC, KYKypy3a, NiLeHnLa, AYMEHb, POXb, Caxap-
HbIl TPOCTHUK. KauecTBEHHbIE U KONMUECTBEHHbIE XapaKTePUCTIKN
COLBETUIA 31aKOB HEMOCPEACTBEHHO CBA3aHbl C MPOAYKTUBHOCTbIO 1
onpeaensTca 0Co6eHHOCTAMY Pa3BnTUA. B 063ope paccmoTpeHbl
COBpeMeHHble NMPeACTaBIeHNs O CTPOEHU 1 Pa3BUTUM COLIBETUIA 3N1a-
KOB, @ TaKkXe pe3ynbTaTbl UCCNe[OBaHMN FeHETUYECKUX MEXaHN3MOB,
perynupyowx ux dopmrposaHue. CoLBeTus BCeX 3M1aKOBbIX Xapak-
Tepur3yloTca o6LLel YepTol: LIBETKU pa3BMBAIOTCA B COCTaBe onpeae-
NEeHHOW CTPYKTYpPbl — KONOCKA, CTPOEHVE 1 06LLre YepTbl Pa3BUTUA
KOTOPOTO CXOAHbI Y BCEX 3M1aKOB. Y 6OMbLIMHCTBA NPefcTaBUTeNeN
3/1aKOBbIX COLIBETVE MMEET CIIOKHOE CTpoeHue. [invHa 1 0cob6eHHo-
CTUN CTPOEHVIA FNAaBHOW OCU COLBETHSA, HaIMUMe 1 CTEMNeHb BeTBIle-
HIIAA, PACroNOXeHVE 1 pa3BMTUE BOKOBbLIX BETOUEK 00yCnaBnmnBaoT
607bLUOe pa3HOO6pasyie B CTPOeHUN coLBeTMI. CIOXHble COLBETSA
3naKoB GOPMUPYIOTCA 13 MEPUCTEM HECKONbKMX TUMOB. Mepexoa ot
bYHKUMOHMPOBaHWSA OLHON MePUCTEMbI K IPYrOi — MHOFOCTyNeHYa-
ThIli NPOLIECC, B Perysaumio KOTOporo BOB/eYeHO MHOXECTBO FeHOB.
leHbl, ynpaBnsioLyie pa3BUTMEM COLBETUA 3/1aKOB, OblIn naeHTMGMLK-
poBaHbl 61aroaapsA NCMonb30BaHMIO MyTaHTOB (B OCHOBHOM KYKypy3bl
1 prica), y KOTOPbIX HapyLieHa MopdOonorus coLBeTrs 1 LiBeTKa; 60/1b-
LIanA YacTb 3TVX FeHOB KOHTPONMPYET MHALMALUIO 1 CYAbOYy MeprcTeMm.

Hannuve HEKOTOPbIX reHETUYECKNX MEXaHN3MOB, PErynmpyoLwmx

pa3BuTME COLUBETUA 3/1aKOB, MOATBEPXKOAAOT MOAENN, PaHee OTKPbITble
Y ABYAONbHbIX paCTeHVII‘/'I. BmecTte c Tem nokasaHo, uto cywecTByoT
npouecchbl pa3snTnA, CI'IeLl,I/I¢I/NHbIe TONbKO AnA COLlBeTMM 3/1aKOB,
NMOABJIAOTCA HOBbIE MOLYNN B UX reHeTnYecKon perynauumn, B 4acT-

HOCTW CBA3aHHble C ¢OpMI/IpOBaHI/IeM pa3BeTB/IEHHOIO COUBETUA.

Kpome Toro, BaxKHbI aCMeKT reHeTuyecKoln perynaumum — Hanmume
«cnabbix» annenein, He Bbi3bIBaOLMX TEPATONOMMYECKUX HAapyLUEHWI
B CTPOEHUW COLBETUA, HO BHOCALLUX BK1aA B M3MEHUYMBOCTb KOSU-
YeCTBEHHbIX NPU3HAKOB MO KOHTPONEM FreHOB Pa3BUTHA, HaNnpUMep
reHoB curHanbHoro nyTn CLAVATA 351akoB. Hanmume Takumx «cnabbix»
annenei, cBA3aHHbIX C NPOAYKTUBHOCTBIO, ABAAETCA OCHOBaHVEM ASlA

VX JanbHeNLero Ncnonb30BaHNA B CENEKLMOHHbIX nporpamMmmax.

KntoueBble crioBa: 3n1akKu; COLBETHUE; MepPUCTEMbDI; MOEHTUYHOCTb
Mepucrtem; neTepMUHNPOBAHHOCTb MEPUCTEM.
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Cereal inflorescence: features
of morphology, development
and genetic regulation

of morphogenesis
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Cereals (Poaceae Barnh.) are the largest family of
monocotyledonous flowering plants growing on all
continents and constituting a significant part of Earth’s
many ecological communities. The Poaceae includes
many important crops, such as rice, maize, wheat, bar-
ley, and rye. The qualitative and quantitative charac-
teristics of cereal inflorescences are directly related to
yield and are determined by the features of inflores-
cence development. This review considers modern
concepts of the morphology, development and gene-
tic mechanisms regulating the cereal inflorescence de-
velopment. A common feature of cereal inflorescences
is a spikelet, a reduced branch that bears florets with a
similar structure and common scheme of development
in all cereals. The length and the structure of the main
axis, the presence and type of lateral branches cause a
great variety of cereal inflorescences. Complex cereal
inflorescences are formed from meristems of several
types. The transition from the activity of one meristem
to another is a multi-step process. The genes involved
in the control of the cereal inflorescence development
have been identified using mutants (mainly maize and
rice) with altered inflorescence and floret morphology;
most of these genes regulate the initiation and fate of
meristems. The presence of some genetic mechanisms
in cereals confirms the models previously discovered
in dicotyledonous plants; on the other hand, there

are cereal-specific developmental processes that are
controlled by new modules of genetic regulation, in
particular, associated with the formation of a branched
inflorescence. An important aspect is the presence

of quantitative variability of traits under the control

of developmental genes, which is a prerequisite for
the use of weak alleles contributing to the variability
of plant growth and yield in breeding programs (for
example, genes of the CLAVATA signaling pathway).

Key words: cereals; inflorescence; meristems; meristem
identity; meristem determinacy.



naku Poaceae Barnh. (Gramineae Juss.) — camoe kpyri-

HOE CEMENCTBO MOKPBITOCEMEHHBIX PACTEHHI, KOTOPOE

BKIroyaeT okoro 8 000 BumoB, 500 pomoB, 00BEIMHECHHBIX
B 60—80 Tpub u Heckonbko moacemerictr (LBener, 1976),
MPOM3PACTAIONINX HA BCEX KOHTHHEHTAaX 3€MHOTO Iapa u
COCTABJISIOIINX 3HAYUTENIFHYIO YaCTh MHOTUX OHOIICHO30B.
K aToMy cemelcTBY NpHHAIIEKAT TaKHE BaXKHBIE CEIbCKO-
XO3SIICTBEHHBIE KYNIBTYpBI, KaK IMIIEHHUIA, PUC, KYKypy3a, a
TaKXXe s’IMEHb, POXKb, OBEC, COPTO, ITPOCO, CaXapHBI TPOCT-
HUK H Jip. BaykHOEe 3KOHOMHYECKOE 3HAUEHUE 3EPHOBBIX
3J1aKOB, MPEX/IE BCETO PUCA, MIICHUIBI, KYKypYy3bl, STAMEHS,
1 HENPEKpaIaroIrecs padoThl MO CENEKIINU 3THX CETbCKO-
XO3SIMCTBEHHBIX KYJIBTYP TPEOYIOT IETaJbHOTO M3yUeHHs U
ITyOOKOTO MOHUMAHUSI MOJIEKYJISIPHO-TEHETHIECKUX MeXa-
HHU3MOB, JISKAIIUX B OCHOBE (DOPMUPOBAHUS XO3IHCTBEHHO
HCHHBIX IMPU3HAKOB, MPOLCCCOB aganTalluyi U pa3BUTUA B
nenoM. KadecTBeHHbIE M KOJTMUYECTBEHHBIE XapaKTePUCTHU-
KI COIIBETHS 3J1aKOB HEMOCPEACTBEHHO CBS3aHBI C MPOIYK-
TUBHOCTBIO. OCO6CHHOCTI/I Ppa3BUTUA COLBETUSA OIIPEACIIA-
10T €r0 apXUTEKTYPy, U HICHTU(PUKAIMSA TCHOB, YIIPaBIISIO-
X Pa3BUTHEM COLBETHS, yCTAHOBICHNE UX CTPYKTYPHI
(yHKIMH — HEOOXOAMMOE YCIIOBHE JIJIsI ONPE/ICIICHHS] MHULIIe-
HEW HaIpaBJIEHHOTO BO3AEHCTBUS Ha MPOTPAMMBI PA3BUTHS
COLIBETHSI M HA CBA3AHHBIC C MPOJYKTHBHOCTBIO IMPU3HAKH
3J1AKOB.

Takum 006pa3om, n3ydeHne 0COOCHHOCTEN pa3BUTHS COIIBE-
THH 371aKOB, B&YKHBIX 36PHOBBIX KYJIBTYp, UMEET OUCBHIHYIO
MPaKTUYCCKYIO 3BHAYNUMOCTD. I/ICCHCZ[OB&HI/HIM TCHETUYCCKUX
ACTIEKTOB PA3BUTHUS COLIBETUI TPAANUIIMOHHO YAEISIIOCH O0Mb-
I10€ BHUMAaHKE, U OHHU TTO-TIPEXKHEMY aKkTyalbHbl. OCHOBHAs
LeJIb MPEJICTaBICHHOr0 0030pa — 0000MUTh PE3ybTaThl
MCCIIEOBAaHNM, TTOCBAIICHHBIX M3YYEHUI0 0COOEHHOCTEH
Pa3BUTHS M TEHETHYECKOM PEryIsiiy MopdoreHesa CorBeTHit
3JIAaKOB, INOJTYUYCHHBIX K HACTOAIIEMY BPEMECHU.

0Oco6eHHOCTN CTPOoeHUA

couBeTUi 311aKoB

YV npexncraButeneit cemeiictra 3makoB (Poaceae) riBeTku co-
OpaHbI B COBETHS. Y BCEX 37IAKOBbIX, 33 HCKITIOUEHHEM OJTHOM,
paHo AMBEPrUPOBABIIICi BeTBH ojacemeiictBa Anomochlooi-
deae, comBeTHs XapaKTepH3YIOTCs O0IIeH 4epTOi — BETKH
Pa3BUBAIOTCS B COCTABE OIPE/ICICHHOM CTPYKTYPbI — KOJIOCKA.
H.H. Ienes (1976) onpenens KOJIOCOK KaK IEMEHTapHOE
COI[BETHE 3JIAKOBBIX, & B COBPEMEHHOM aHIJIOSN3bIYHOMN JIUTE-
parype KOJIOCOK 00BIYHO PACCMATPHBAIOT KAK YKOPOUCHHYO/
penylLMpOBaHHYIO BETOUKY, P 3TOM TepMuH “‘spikelet”
00o03HaYaeT MUHUATIOPHBIH KoJoc (Malcomber et al., 2006).
V Bcex 37aKOB KOJIOCOK MMEET CXOHOE CTPOCHHUE H 00IIme
4yepThl pa3BuThs. KoloCOK OOJIBIIMHCTBA 371aKOB COJEPIKUT
[[BETKH, COCTOSIIIIME U3 3aBSI3H, NMbIJIbHUKOB, JIOAUKYII, [[BET-
KOBBIX YCIyii, 3aKITFOYEHHBIX B KOJIOCKOBBIE Yelnyu. MHOTO-
I[BETKOBBIN KOJIOCOK COCTOUT M3 ocH Kosiocka (rachilla), Ha
KOTOPOI TIOOYEPEIHO JABYMsI PsIIaAMH PACIIONOKEHBI [[BETKH,
3aKJIFOYCHHBIC B [[BETKOBBIC YCIIYH, & Y OCHOBAHUSI KOJOCKA
pacrionaraercs napa Opaxreil (4euryeBH/HbIE MTPUIIBETHBIE
JIMCThsI), HE UMEIOLIMX [BETKOB, BEPXHSSI M HIKHSS KOJIO-
cKoBbIe ueryu (glumae). Pa3mep KOJIOCKOBBIX Yellyii 371aKOB
BapbUPYET OT OYEHB KPYIIHBIX, OXBATHIBAIOILUX BECh KOJIOCOK,
JIO MEJIKUX WJIH J@)Ke TTOJTHOCTBIO PElyIIMPOBAHHBIX. B MHOTO-
[[BETKOBBIX KOJIOCKAX OHH YaCTO CXOIHBI MO CTPOCHHIO C

leHeTuKa pacTeHUn

HIDKHUMH [[BETKOBbIMH uetnysiMu (L[Benes, 1976). V npex-

craBuTenei noacemeiicrea Anomochlooideae komocka xax

TaKOBOTO HET, HO UMEETCSI €T SKBUBAJICHT, JINILICHHBIH KOJIOC-

KOBBIX U LBeTKOBBIX 4eutyii (Clark, Judziewicz, 1996). [Ton-

cemetricTBo Pharoideae — camasi paHHSIS HBOIOIIMOHHAS BETBb,

y KOTOpoii Habmoaercst popMUpOBaHUE TUITMIHOTO KOJIOCKA

(Malcomber et al., 2006). Unciio 1BETKOB B KOJIOCKE 3J1aKOB

Bapeupyet ot 1 1o 10 (unorma mo 30). H.H. Lisenes (1976)

paccMaTpHBaeT OJJHOIBETKOBBIE U IBYXIIBETKOBBIC KOJIOCKHU B

Ka4y€CTBC pE€AYKIINH NEPBUYHBIX MHOT'OIIBETKOBbLIX KOJIOCKOB,

ToJiarasi, 4To BOJIFOLHS KOJIOCKOB IIJIA TI0 ITyTH yMEHBIICHHS

YHCiIa IBETKOB, HO CaMH KOJIOCKH 0OPa30BBIBAIIM CIIOKHBIC

cougerusi. S.T. Malcomber ¢ koyuteramu (2006) cooOiator,

YTO MOSIBJICHHE MHOTOLBETKOBOTO KOJIOCKA y 3JIaKOB TIPOHC-

XOJHT ITOCTIC OT/ICNICHNUS HBONIIOIMOHHON BeTBHM Pharoideae.

Takum 00pa3oM, KOJIOCOK ITPEJICTABIISIET COO0I AlIeMEHTapHOe

COILIBETHE B COCTABE CIOKHOTO COL[BETHSI 3JIAKOB.

ComnBerre HEMHOTOUYHMCIICHHBIX HPE/ICTaBUTEICH 371aKOB
(manmpumep, poga Lygeum) TpencTaBIeHO €IMHCTBEHHBIM
TePMUHAIHHBIM (BEPXYIIECYHBIM) KOJIOCKOM, Y OONBIINH-
CTBA MPEACTABUTEIICH 37aKOBBIX OHO UMEET 00Jee CIOKHOES
cTpoenue. JnMHa 1 0COOEHHOCTH CTPOCHUS IVIaBHOW OCH
COILIBETHSI, CTETICHb BETBJICHUS, PACIIONIOKEHNE W Pa3BHUTHE
OOKOBBIX BETOUECK O0YCIIaBIMBAIOT OOJBIIOE pazHOOOpasue
B CTPOCHUU COLIBETUH 3JIAKOB.

B xyaccuueckoil TAKCOHOMUYECKON JINTEPATYPE KOJIOCOK
NPHHSITO PacCMaTPHBATh B KAYECTBE aHAJIOTa [IBETKA KaK Tep-
MHHAJIBHOW CTPYKTYpbl O0KOBOI ocu coueTus (Malcomber
et al., 2006), Ha OCHOBaHWH YETO COIBETHS 3JaKOB OBLIU
pa3zIeNeHbl Ha CICAYIOLIHE THIIBL:

1) xonoc — couBeTHe, y KOTOPOro KOJIOCKU HAXOJATCS HEIo-
CPEICTBEHHO Ha OCH KOJIOCOBOTO CTEPXKHS (CHASYHE KO-
JIOCKH), KaK y TIICHHLBI, PXKH H STUMCHS;

2) MeTelKa NpeiCcTaBisieT co0ol pa3BEeTBICHHOE COLBETHE,
KOJIOCKH KOTOPOTO Pa3BMUBAIOTCS Ha OOKOBBIX OcCAX (Be-
TOYKaX) pa3HoOro nopsaka. Meresnka BcTpedaercs y 00ib-
HIMHCTBA MPEACTaBUTENEH 3J71aKOB, BKIIIOYAsi PUC, OBCHI,
COpro, 1mMpoco;

3) KHCTh (MM KHCTEBUIHAS METEINIKA) — COL[BETHE, KOJIOCKH
KOTOPOT'O PAaCIONIOXKEHBI Ha TJIABHOM OCH Ha HOXKKax (CTe-
OerpKax), HaIpUMEp COIBETHE MPeACTaBUTENeH pona Bra-
chypodium (KOPOTKOHOXKA).

CouBeTHe 3J1aKOB MOXKET ObITh KaK TEPMUHAJIBHBIM (MIJIN
BEPXYILEYHBIM), TAK U aKCHAIBHBIM, ()OPMHUPOBATHCS B Ma3y-
Xax Jicra. Y OOJbIIMHCTBA 31aKOB MOP()OIOTHS TEPMUHAIb-
HOTO M aKCHaJIbHBIX COIBETHH OJMHAKOBA, UCKIIIOUCHHE CO-
CTaBIISIOT MpecTaBUTENN TpUOBI Andropogoneae (Kykypy3a,
COPro, caXapHbIil TPOCTHHUK), AKCHAIIBHBIC COLBETHS KOTOPBIX
MmeHee pasBeTsieHsl (Malcomber et al., 2006). Haubosee sto
BBIPQXEHO y KyKYpY3bl Zea mays SSp. mays, TepMHHAIBHOE
COI[BETHE KOTOPOH (METEeNKa) pa3BETBICHO, a aKCHAILHOE CO-
1[BETHE (IIOYATOK — KOJIOCOBUIHOE COLBETHE C YTOJIIEHHON
OCBIO) HE Pa3BETBIICHO.

Couserne npencrasuteneid TpuoOsl Triticeae, K KOTOpOMY
OTHOCATCA BaXXKHbBIC 3CPHOBBIC KYJIBTYPbI — INIIICHUIIA, IYMEHD U
POXKBb, IIPEACTABISIET COOOI KOJIOC M B HOPME HE Pa3BETBIICHO;
KOJIOCKH PacIOJIOKECHBI HEIOCPEICTBEHHO Ha IIIABHON OCH
KOJIOCa, Ha YCTYIIaX KOJIOCOBOTO CTEPIKHSI. Y TeKCarION THOM
MATKOHN mmeHutns! Triticum aestivum L. (BBAADD) poct
IJIaBHOM OCH KOJIOCA IETePMUHHUPOBAH M 3aKaHUMBaeTCs hop-
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MHPOBaHUEM BEPXYIICIHOTO (TSPMUHAILHOTO KOJIOCKA), V ITH-
TUIOWIHOM rieHuns 7. monococcum L. (AA) TepMUHAIBHBIN
KOJIOCOK OO0 pyIMMeHTapeH, Ju0o oTcyTcTByeT (Bonnet,
1936). B oTmume OT MIICHUITBI, POCT OCH KOJIOCA STUMEHS
Hordeum vulgare L. He NeTepMUHUPOBAH U KOJIOC HE HMEET
BEpPXYIIEYHOr0/TepPMUHAIIbHOTO Kojlocka (Bonnet, 1936).

Uwceno maTepaibHBIX CHITYMX KOJNIOCKOB Ha YCTYMax Ko-
JIOCOBOTO CTEPIKHS MOKET Pa3lINuarhCsl U SIBISICTCS BXKHON
TaKCOHOMUYECKOW XapaKTEPUCTUKON, OHO MOXKET OBITh (hHK-
CHPOBAaHHBIM WJIH BappupoBaTh (Muramatsu, 2009; Sakuma
etal.,2011). Tak, y NIIeHUIIBI M P>KU HA YCTYIIaX KOJIOCOBOTO
CTEep KHS PACIIONaraeTCs M0 OAHOMY CHJISYEMY KOJIOCKY, a Y
STIMEHS — TNOO0 OWH (IBYPSIHBIHN KOJIOC), THOO TPU KOJIOCKA
(twectupsaHbi koaoc). HeukcnpoBaHHOE YHCIIO KOJIOCKOB
Ha ycryne GopMupyeTcs y mpeacTaBuTeneii poxa Elymus
(Muramatsu, 2009).

Oco6eHHOoCTN pa3BUTUA

COLIBETI/II?I 3/1aKoB

MepucTeMbl — 00pa3oBaresibHble TKAHH PaCTEHHH, CoJlepiKa-
IIH€ ITyJ1 CTBOJIOBBIX Ki1eToK (bareiruna, 2014). OcobeHHOCTH
APXUTEKTYPHI PACTCHUHN B OOJBIIION CTETICHH OTIPEISIISTIOTCS
AKTUBHOCTBIO TICPBUYHBIX MEPUCTEM, KOTOPBIC 3aKJIaIbIBa-
IOTCS B XO/I€ SMOPHUOHATIFHOTO Pa3BUTHS, — AITUKAJIEHON Me-
puctemsl mobera (ITAM) u xopust (KAM). Mepucremst [IAM
n KAM o0GecrieunBaroT pocT OCEBBIX OpraHoB — robera u
IJIAaBHOTO KOPHSI — 1 (hOpMUPOBAHKE HAI3EMHOM H ITOJI3EMHOM
gacTell pacteHus. Bo Bpems BeretaTBHOH (hasbl pa3BUTHSA
I[TAM nocnenoBarenbHO MHUIUUPYET JIMCTOBBIE MTPUMOP-
iy (3adatku). B maszyxax nmcra GopMUPYIOTCS BTOPUIHBIC
aKCHAJIbHBIC MEPHCTEMBI, KOTOPBIC 3aTE€M Pa3BUBAIOTCS BO
BTOpHUYHBIE TT00eru. B pesynbrare mepexoma pacTeHHs OT
BETeTaTUBHOM CTAANHU PA3BUTHS K TeHEPATUBHON MIPOUCXOANUT
npeoOpa3oBaHUe aNMKaTbHON MEPUCTEMBI ITOOETra B MEpH-
CTEMy HOBOTO THIIa — MEPHCTEMY COLBETHS. ¥ HEKOTOPBIX
BUJIOB pacTeHuid, Harpumep Arabidopsis thaliana (L.) Heynh.,
[TAM HanpsAMyT0 HHUIIUAPYET MEPUCTEMY [IBETKA, Y 3IIAKOB
Pa3BHBAIOTCS IPOMEXKYTOUHBIE THITBI MeprcTeM. [Tepexon oT
(hyHKIMOHUPOBAHUSI OHOW MEPHCTEMBI K IPYTron — CIIOXK-
HBIA MHOTOCTYTICHUATHIA TPOIECC, B PETYISINIO KOTOPOTO
BOBJICYEHO MHOXKECTBO TeHOB. COIBETHE METEIBUAThIX 3J1a-
KOB, TAKHX KaK PHC, KyKypy3a (My>KCKOE COLIBETHE), COPTO,
COCTOWT W3 IMIaBHON OCH, [UIMHHBIX BETOYCK U KOJOCKOB, a
KOJIOC ITIICHHIIBI, PXKU M STYMEHSI — U3 TIIABHOM OCH U KOJIOC-
koB. Kaxkmas U3 9THX yHUKAJIBHBIX CTPYKTYP Pa3BHBACTCS U3
OTIPENIEIEHHOTO THIIA CIICIIHAIN3UPOBAHHBIX MEPUCTEM, HX
0OBIYHO HA3bIBAIOT B 3aBUCHMOCTH OT OPTaHOB, KOTOPHIM OHH
JTAI0T HAyaJlo, — MEPHCTEMBI BETOUEK, MEPHCTEMBI KOJIOCKOB
u np. Takum 0O6pa3oM, CIOKHOE COIIBETHE 37TaKOB (popMUpy-
€TCs U3 MEPUCTEM HECKOJIbKUX THIIOB.

Kaxxnyro mepucteMy XxapakTepu3yoT 1Ba OCHOBHBIX CBOM-
CTBAa: UICHTHUYHOCTH ¥ JICTCPMHHUPOBAHHOCTH. M meHTHY-
HOCTb MEPUCTEMBI OIPE/ICNISETCS M0 THITY 3a4aTKOB OPTaHOB,
MHHULUUPYEMBIX JaHHOW mepuctemoii (Bartlett, Thompson,
2014). JlerepMuHUpOBaHHBIE MEPHUCTEMBI MPEACTABICHBI
IPyMIamMH KJIETOK, KOTOPBIE TOCTENEHHO PACXOYIOTCS TTOCIIe
WHUIHALAH OTIPEeNIEHHOTO0 (KaK MPaBmi1o, (PUKCUPOBAHHOTO)
4HcIIa OPTaHOB, a HeJICTEPMIUHNPOBAHHBIC, HAITPOTHB, 00pa3y-
I0TCSI U3 CaMOBO300HOBIISIEMOTO ITyJ1a KJIETOK U MPOJ0JIKAIOT
MIPOU3BOIUTE CTPYKTYPHI (CTEOENb, TUCThS, BETOYKH, I[BET-
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K1) Ha MPOTSHKSHUH KM3HEHHOTO 1MKJIa pactenuii (Bartlett,
Thompson, 2014). J{ist O0TBIINHCTBA IBETKOBBIX PACTCHUHN
JIETepPMUHAPOBAHHOCTH MEPUCTEMBI O3HAYAET MEPEX0]] K ycTa-
HOBJICHUIO UJICHTHYHOCTH LlBeTKOBOﬁ MEpUCTEMBI, OJHAKO
3JIaKU SIBJISIOTCSI UCKIIFOUYEHNEM, UX MEPHCTEMBI COIBETHS
MOTYT OBITh J€TEPMHHHPOBAHBI CIIOCO0aMH, KOTOPbIE TpeI-
IECTBYIOT WJIN HE CBA3aHBI C npno6peTeH1/IeM UICHTUYHOCTH
(hmopampHBIX MepucTeM. {1 (PeHOIOTHIECKOTO OMMCAHNUS
Pa3BUTHS COIBETHUS 3JIAKOB ObUIA MPEAJIOKEHA KTOMEOTH-
YeCKash» MOACJIb NEPEKIIOUYCHNUA UACHTUYHOCTU MEPUCTEM,
B paMKaxX KOTOPOH MEPUCTEMBI IIPOXOISAT Uepe3 psf Hmocie-
JIOBaTEJIbHBIX MPE0OpPa30BaHNU OT MEPUCTEMBI COLBETHS K
1BeTKOBBIM Mepuctemam (McSteen et al., 2000; Laudencia-
Chingcuanco et al., 2002).

OOmast cxema pa3BUTHS COLBETHS 371aKOB BBIIVISIIUT CIe-
JIYIOIIM 00pa30oM: IIepexo]i K TeHepaTUBHOM (ase, Koryia aru-
KaJbHAs MeprcTeMa obera mpeodpa3yeTcsi B MEPHCTEMY CO-
IL[BETHS, COTTPOBOXK/IAETCSI OBICTPBIM YBEIMICHHEM €€ pa3Mepa
1 HEepeaKo cMeHo# duiuioTakcuca (OopsiaKa pacioNIoKeHUs!
opraHoB oTHocuTenbHO TiaBHOW ocn) (Taguchi-Shiobara et
al., 2001; Bartlett, Thompson, 2014). Jlanee Mmepuctema co-
BeTUsl POPMHUPYET TIIABHYIO OCh COLIBETHS U JIa€T HAYaJIo
JaTepaJbHBIM MEpPHCTEMaM OOKOBBIX OCEH COIBeTHs (Ipyroe
Ha3BaHUE — MIEPBUYHbIC aKCHAJIbHBIE MEPHCTEMbI COI[BETHUS
WM MEPUCTEMbBI BETOUCK Y METCJILYATBIX 3J'IaKOB), KOTOPLIC, B
CBOIO OY€pe/ib, MOTYT 1aBaTh HAYaJIO JTaTePaIbHBIM MEPUCTE-
MaM CJIEAYIONIETo NOps/Ka U Jjajiee MOTYT JIN00 MpeKpamiaTh
pasBuTHE, TH00 NEPEXOIUTh K (POPMUPOBAHHIO KoJocKa. Ko-
JIOCKOBAsi MEPUCTEMA MOXKET OBITH IETEPMUHUPOBAHHOM, U €€
pa3BHUTHE 3aKaHINBACTCS 3aKJIAIKOH TEPMUHAIBEHOTO IIBETKA
nocsie (OpMUPOBAHMS OIPEICIIEHHOTO, KaK MPaBHiIo, (HUK-
CHPOBAHHOTO YHCJIA [[BETKOB (PHUC, KyKypy3a, SIMEHb), HIH
HEJICTEPMUHNPOBAHHON ¥ MHUIMUPOBATH HEONPE/ICIICHHOE
YHCIIO [[BETKOB IEPEJ TeM, KaK JiereHepupoBarh (Opaxumno-
JTUYM, TIICHUTIA).

E.A. Kellog ¢ xomteramu (2013) mpu uzy4ueHun Mmopdoio-
T'"Mr COUBETUA 3JIAKOB NPEAJIOKNIIa IPUHUMATh BO BHUMAHUE
OTZAETbHBIE KOMIOHEHTHI (DEHOTHIA KaK MOIYIH, KOTOPbIE
MOT'YT KOMOMHHUPOBAThCS PA3IMYHBIMU CIOcO0aMu, ¢ yde-
TOM 0COOEHHOCTEH X pazBuThsi. POPMUPOBAHHE MEPUCTEM
COILBETHS 37IaKOB MOKET MITHU 10 TPEM PA3INYHBIM ITyTSIM:
1) TepMUHHPOBATHCS PA3BUTHEM KOJIOCKA, 2) 1aBaTh HAYAJIO
MepHUCTeMaM CIISAYIOLIETO MOPsIIKa Ui 3) MpeKpaIiarh pas-
Butue. Eciiu MepucreMa Jaet Hadaso JlaTepaibHON MEepHUCTe-
Me€ CJIEJTYIOIIETO ITOPsIIKa, TO 3Ta MEPUCTEMA, B CBOIO OYEPE/ib,
TAKXKE€ MOXCT pa3sBUBATHCA IO OAHOMY U3 TPEX ONHMCAHHBIX
BBIIIE ITyTEH U, 4TO BaXKHO, KaX/IbIH TAIl Pa3BUTHSI OCH ClIe-
JIYIOIIETO MOpSIKa HE 3aBUCHUT OT MPEABIIYIIEro, TAKUM 00-
Pa3oM, B IPOLIECCE IBOJIIOLIMU MOT'YT PEaIn30BaThCs JIIOObIE
koMOMHaIy. Tak, ecau MepucTeMa COLBETHSI AaeT Hadaso
€IMHCTBEHHOHW KOJIOCKOBOW MEpPHCTEME, COI[BETHE Mpe.-
CTaBJICHO €AMHCTBECHHBIM TEPMHUHAJIbHBIM KOJIOCKOM, YTO Y
3]IaKOB BCTpedaeTcs penko (poxm Lygeum). Y OOMbIIMHCTBA
371aKOB MEPHCTEMA COIBETHS AAeT HA4aJIo JIaTepaIbHbIM Me-
pHcTeMam, KOTopble JTM00 cpa3y TEPMUHHUPYIOTCS Pa3BUTHEM
Kojocka (Brachyelytrum), 1nbo AaroT Ha4alIo MEpUCTEMaM
ocell CIIeyIOIIero Mopsijika, B pe3ysibTaTe 4ero MpouCXoanT
BETBJICHUE COIBETUA (MeTenpuaThie 371aku). [TyTtu pa3sutus
MEPHCTEMBI COLIBETHS U JIATEPAIbHBIX MEPUCTEM, KaK IIPABHU-
110, paznuyarorcst (Malcomber et al., 2006). Takum oOpazom,
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MOAM(HUKALUE OCHOBHOW CXEMbI Pa3BUTHSI COL[BETHUS 3JIAKOB
MIPUBOIAT K pa3HOOOpa3uio (popM COIBETHI 37TaKOB.

Y prca MeprcTeMa COBETHS CHaYasla MHUIIMHPYET IIepBHY-
HbIE aKCUAITbHBIE MEPUCTEMBI (MEPHCTEMBI BETOUYEK), KOTOPbIE
JIAf0T HA4yall0o BTOPUYHBIM AKCHAJIBHBIM MEpPHCTEMaM U Ha
OoJree O3THHX ITANAX PA3BUTHUS — KOJIOCKOBBIM MEPHUCTEMaM.
Takum 00pa3oM, KOJIOCKOBBIE MEPUCTEMbI HHUIIUUPYFOTCS U3
MEPBUYHBIX U BTOPHYHBIX aKCHATbHBIX MEPHCTEM COLIBETHS, 1
KasK/1asi IaeT HadaJio OHOMY (pepTHIIEHOMY LIBETKY, IBYM CTe-
PHIIBHBIM [[BETKOBBIM YEIIyHKaM 1 [Iape KOJIOCKOBBIX YEITyeK.
KomnockoBrie yentyiiku B OOJBIION CTETIEHH PeayIIHpPOBAHBI
n HazpiBatoTcs pyaumentapusivMu (Thompson, Hake, 2009).
Jls couBeTHii KyKypy3bl U My»CKOTO, M 5)KEHCKOI'O THIIOB Xa-
PaKTEpPHO Pa3BUTHE MTAPHBIX KOJIOCKOBBIX MEPHCTEM, KOTOPBIE
BCTPEYAIOTCS TOJIBKO Y IpeacraBureneii Andropogoneae. He-
CMOTPsI Ha CYIIECTBEHHYIO Pa3HUILY B MOP(OJIOTHUH KEHCKOTO
Y MY>KCKOTO COIIBETHI KYKYpPY3bl, PA3BUTHE HX UAET CXOIAHBIM
00pa3zoM, 1 OCHOBHOE Pa3Inine 3aKII0YACTCS B TOM, UYTO y
MY’KCKOTO COI[BETHSI (METEIIKH ) B OTJIMYHE OT )KEHCKOI'O COLIBE-
T (moyarka) popmMupyroTcs MeprcTeMBl BeTouek (Bommert
etal., 2005b; Thompson, Hake, 2009). I'taBHast 0cOOEHHOCTH
pas3BuTHs Kostoca pejcraButeneil Tpuosl Triticeae (TimeHu-
1B, STIMEHSI, PXKU U Jp.) — OTCYTCTBHE MEPHCTEM BETOUEK;
KOJIOCKOBBIE MEPUCTEMBI HHUITMUPYIOTCSI HETTOCPEICTBEHHO
MepUCTEMOH couBeTus. Pa3nuuus B pasBUTUM COLBETUHI
MEKY OT/EIbHBIMU MPEACTABUTENISIMHI TPHOBI CBA3aHBI HE C
HaJIMYUEM/OTCYTCTBUEM CIIEIN(UYHBIX MEPUCTEM, a C 0CO-
OeHHOCTSIMU UX (YyHKIHOHMpOBaHus. Tak, MepucTeMa co-
I[BETUS Y MATKON MIIEHUIIBI TEPMUHUPOBAHA, & y STUMEHS HE
JICTePMUHUPOBaHA, KOJIOCKOBAsI MEPHCTEMA MIIIEHHIIBI, HAIIPO-
THUB, HE JICTEPMHHUPOBAHA, a SUMEHS — JAETePMUHHPOBaHA.
ITpu 3TOM y stumeHst OpMUPYIOTCS TPH KOJIOCKOBBIE MEPHCTE-
MBI, IICHTPAJILHBIA KOJIOCOK BCET/Ia pa3BUBACTCS MOIHOCTBHIO,
a JIaTepaibHbIe MOTYT OBITh JINOO MOJTHOCTHIO PA3BUTHI, JINOO
CTEpUIIbHBI (MM B HUX PA3BUBAIOTCS TOJIBKO THIYUHKN),
B pe3ysbTare 4ero (GopMHpyeTcst MO0 ABYPSIHBIH, OO0
mectupsiabiil kosoc (Pourkheirandish, Komatsuda, 2007).
Pa3Butne Kosoca MIIEHUIBI UAET MO CIETYIOUIEMY ITyTH:
MepHCTeMa COIBETHSI MOCIIEA0BATEIBHO JaeT HAYaso Jiare-
palIbHBIM MepHCTEMaM, KOTOPBIE Pa3BUBAOTCS B JTaTepaIbHbIC
KOJIOCKH (KOJIOCKOBBIE MEPHUCTEMBI), TIOKA HE CPOpPMUpPYeETCs
TEepMHUHAIILHBIN (BEpXyIIEUHBIN ) KOIOCOK. Kaxknas narepainb-
Hast (KOJIOCKOBas) MEPUCTEMA Pa3BUBACTCS B €IMHCTBEHHBIN
JIaTepaabHbIi KOMOCOK, COCTOSIIMN M3 MHOXKECTBA LIBETKOB
(Bonnet, 1936). KoockoBast MeprcTeMa HHUITUAPYET OPTaHbI
KOJIOCKa M (h1opalibHOI MEpUCTEMBI, KOTOPBIE MOSIBISIOTCS
B CIICYIOMIEH MOCIEeI0BATEIbHOCTH: MEPBBIMHI CTAHOBSATCS
Pa3IUUUMbBIMU TIPUMOP/INH JIBYX KOJIOCKOBBIX YElIyH, 3aTeM
MHULIUHPYIOTCSL (hriopasibHble MEPUCTEMBI M Ha UX niepude-
pun GOPMHUPYIOTCSI TIPUMOPIUHN ABYX LBETKOBBIX YEUIYyH,
Jlaniee MpoUCXOaUT MU depeHnnpoBKa OpraHoB [IBETKa (ABYX
JIOJIUKYJ, TIECTUKA U TPEX THIYMHOK). KoIOCOK MIIEeHUIIbI
HEJIETEPMUHUPOBAHHBIN U COCTOUT U3 HECKOJIIBKUX IIBETKOB,
KOTOpBIE pa3BUBAIOTCSI aKporeTaisHo. HenerepmMuanpoBan-
HBII XapakTep KOJIOCKOBBIX MEPUCTEM MPHUCYI] BCEM BUAAM
TIIICHHUIIBI, HE3aBICUMO OT YPOBHS TutonaHocTH (Shitsukawa
etal.,2009). Uucno ¢pepTHIIbHBIX IBETKOB B KOJIOCKE 3aBHCUT
OT OOIIEro YUCIa [BETKOBBIX MEPUCTEM M YHCJIA LIBETKOB C
THIOTITa3KeH. Y IIBETKOB TUCTANBHOM 9aCTH KOJIOCKa O0HApY-
JKEHO JIBa THIIA THUITOTIIIA3HUH: OPTaHbl [[BETKA HHUIUHPYIOTCS,

leHeTuKa pacTeHUn

2018
22.7

0.b. NobpoBosnbckasn
A.E. lpecBAHHUKOBA

HO HE Pa3BUBAIOTCA MOJHOCTHIO (IUIUIOMIHBIC MIIEHUIIBI),
OpraHBbl [IBeTKA 3aKJIA/BIBAIOTCS U PA3BUBAIOTCS, HO [IBETKH
CTEPHJIbHBI (TETPAIUIONAHBIC U I'eKCAIJIONIHBIC BHJIBI ITIIC-
HUIl), B PE3yJAbTaTe Yero y JUIUIOUIAHBIX BUJOB MIICHUIIBI
(epTUIILHBIM OKa3bIBACTCS TOJNBKO OIMH 0a3aJIbHBII IIBETOK,
y TETPAIIONHBIX — Yallle BCETO JBa M Yy TeKCAIUIONIHBIX —
YeThIpe-IATh. TakuM 00pa3oM, reTepOXPOHUS B Pa3BUTHH
[IBETKOB KOJIOCKA Y BHJOB IILIEHHUIBI Pa3HOTO YPOBHSA ILIO-
WJIHOCTH CITYKHUT NPUYMHON Pa3In4nil B YKCIE 36PHOBOK B
KoJIoCcKe 3pesioro kojoca (Shitsukawa et al., 2009).

[TomaratoT, uTo MeTenka — 6ojee MPUMHUTHBHAS (opMa Co-
IIBETHS ¥ KOJIOC MOSIBUJICS TTO3/IHEE B X0z1e 9Bouonny (Sakuma
etal., 2011).

leHeTnuecKas perynauus
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Kykypy3a (Z. mays) v puc (O. sativa) — MOAeTbHBIE BHIBI 3714~
KOB, Y KOTOPBIX T€HETHYECKas PETyIISIHS PA3BUTHS COL[BETHS
HaunOouee u3yueHa. [Ipexe Bcero, 3To CBsI3aHO C IOCTYITHO-
CTBIO TEHETHYECKHUX PECYPCOB, Pa3pabOTKON MONEKYIISIPHBIX
1 OMOTEXHOJIOTMYECKHUX TTOX00B aHAIN3a TeHOMOB U PE3yIlb-
TaTOB CEKBEHUPOBAHUS FEHOMOB. TaK, y KyKypy3bl I10Jy4YCHbI
MHOTOUYUCIIEHHBIE MYTaHTBI C U3MEHEHHOW Mopdomoruei
COIBETHSI, @ PUC — IIEPBBIH BT 371aKOB, TCHOM KOTOPOTO OBIT
CEKBEHUPOBAH M K HACTOSIIIEMY BPEMEHH XOPOLIO aHHOTHPO-
BaH, YTO JIaJI0 BO3MOXHOCTB TMO3UINOHHOTO KJIOHUPOBAHUSI.
Kpome Toro, y prca Xopoio pa3paboTaHbl METO/BI TPaHC-
dhopmaruu, u, TaKUM 00pa3oM, BO3MOXKHA (DYHKIIMOHATIbHAS
BaJIN/IAINA TIOJTyYSHHBIX PE3ylbTaToB. B mocienxee Bpems
YHCIIO MOJICIIBHBIX BUJIOB 3JIAKOB YBEJIMYMIIOCH U BKIIFOYAET
Brachypodium distachyon, ssamens H. vulgare, u HejaBHO, —
CeTapuI0 UTANBIHCKYIO Sefaria italica (Bommert, Whipple,
2017). CuHTCHUS TCHOMOB 3JIaKOB ITO3BOJIHJIA IIPOBOIUTE IT0-
3ULUOHHOE KIIOHHPOBAHUE Y BUJIOB 3JIaKOB, C MEHEE M3yUeH-
HBIM T€HOMOM. [ €HbI, YIpaBIAIOINE Pa3BUTHEM COLBETHS,
ObUTH MIEHTH(UINPOBAHBI OJIaroiapst UCHOJIB30BAHUIO MY-
TAHTOB (B OCHOBHOM KyKYPY3bl U pHCa), y KOTOPBIX HapyIlIeHa
MOP(]OIIOTHS COLBETHUS U IBETKA; OOJIBIIIAS 4aCTh ITUX TEHOB
peryaupyer HHUIMANUIo U cyap0y MepucteM (Bommert et al.,
2005b; Sreenivasulu, Schnurbusch, 2012).

Ilepexon oT BEreTaTUBHON CTalNU PA3BUTHS K TE€HEPATUB-
HOW WJIM WHMIMALUS [BETCHUSI PACTCHUI MPOUCXOANT IO
JIefiCTBHEM BHEUIHMX M BHYTPEHHUX CTHUMYJIOB. DTOT 3Tall
Pa3BUTHS HE TIPOSIBIISIETCSI MOP(OIOTHUECKH, HO HA €T0 IPO-
TSDKCHUH TIPOMCXO/SIT BaYKHBIE (PH3HOIOTHYECKUE N3MEHEHMS,
B OCHOBE KOTOPBIX JIEKAT MOJICKYIISIPHO-TEHETHUECKHE TIpe-
oOpasoBanwus. VI3BECTHBI XOJIOZ0BOH, (DOTOMEPHOANIECKHIA,
rHOOePEIITMHOBBIN 1 aBTOHOMHBIN CUT'HAJIbHBIC Ty TH HHTYK-
1y 1Berenus (Jlyrosa u zp., 2010).

Ponb opTonoroB reHa LFY/FLO
B pa3BnTtnn COLI,BETI/II‘/'I 3J1aKoB
I'enbl opTONOTH IBYOIBHBIX MOAETBHBIX BUIOB Arabidopsis
thaliana LEAFY (LFY) u Antirrhinum majus FLORICAULA
(FLO) urpatot KIIto4eByro poiib B popmupoBanuu (iopasib-
HOW MEpHCTEMBI, SIBJIASICh MHTErpaTopaMu MH(OpMaIum,
MOCTYHAOUIEH OT pa3HbIX MMy Tei nHnIuany userenus (Jly-
ToBa u J1p., 2010). I'ers1 LFY n FLO xoaupyIoT TPaHCKPUITIH-
oHHbIE QaxTopsl (TD), ciennpuaHbIe TOTBKO I PACTESHHH.
Y mytanToB flo u [fy Hapymen Mmetamopdo3 rnobera B I[BET-
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KM, 4TO MMPUBOJMT K (JOPMHUPOBAHUIO BEI€TATUBHBIX OOETOB
BMECTO IIBETKOB M I[BETKOB C AHOMAIHUSIMH. Y KYKYpPYy3bl
Z. mays ObUTM MJICHTU(QHUIUPOBAHBI JABE KOITUH TOMOJIOTOB
ZFLI (Z. mays FLOILFY 1) vn ZFL2 (Z. mays FLO/LFY 2).
AHanu3 JABOMHBIX MyTaHTOB zf/I/zfI2 oOHapyXun HapyIie-
HUSI B LACHTHYHOCTH U JICTEPMHUHUPOBAHHOCTH (HIIOPATIBHBIX
MEPHUCTEM U MY>KCKOTO, U )KEHCKOTO colBeTH. ['enbl ZFL1 u
ZFL2 skcnpeccupyroTcs B MEPUCTEMaX COIBETHS, BBICOKHA
YPOBEHb 3KCIIPECCHH HAOMIONACTCSl B MAPHBIX KOJIOCKOBBIX
MepHUCTEMax M COXpaHseTcs BO (JIOpabHBIX MEPUCTEMAX Ha
CTaJIN¥ MHUIIMALIMY OpraHoB IBeTka (Bommert et al., 2005b).
[Marrepn sxcripeccun renoB FLO/LFY nByIONBHBIX U TEHOB
ZFL1 v ZFL2 xyxypy3bl COBIIAQAET, YTO HAPSATY CO CXOJICTBOM
MYTaHTHBIX (DEHOTHIIOB TPEAIOIaracT KOHCEPBATUBHOCTD
(hyHKIMIT FeHOB OPTOJIOTOB y IBYAOIBHBIX U Z. mays. IlarrepH
skcripeccun rena puca RFL (rice FLORICAULA/LEAFY),
romonora FLO/LFY, otin4aeTcs: T€H SKCIPECcCHPYEeTCs B
aNMKaJIbHBIX YYaCTKAX Pa3BUBAIOIIETOCS COIBETHS HA PAHHUX
aTanax pa3BUTHsI, HO HE DKCIIPECCUPYETCS HU B IIEPBUYHBIX
W/VITM BTOPUYHBIX AKCHAIBHBIX MEPUCTEMAaX BETOUEK, HH BO
(iropanmbbIX MepucTeMax. Tpanckpuntsl FLO/LFY oOHapy-
JKEHBI B dnyAepManbHbIX KileTkax aucta. N.N. Rao ¢ kosue-
ramu (2008) moka3anu, 9TO CHWKEHUE YPOBHS KCIIPECCHH
reHa RFL BBI3BIBACT CYIICCTBEHHYIO 3aJICPXKKY MEpexojia
pacTeHus K [IBETEHHUIO, BIUIOTh IO OTCYTCTBHS IIBETCHUS, a
MOBBIIIEHHBIH YPOBEHB IKCIIPECCHHU MTPUBOANT K yCKOPEHHO-
My Tepexoay K IBeTeHHI0. Kpome TOoro, CHIKEHUE YPOBHS
skcrpeccuy RFL BIUseT Ha apXUTEKTYPy COLBETUS, YMEHb-
masi YUCI0 MEPBUYHBIX BETOUEK, COMAEPIKAIINX HECKOIBKO
KOJIOCKOB C (DepTHIIbHBIMH IIBETKAMHU, U TIPUBOJIS K TTOTHOM
peAyKUMK BTOPUUHBIX BeTo4eK. [ [oHbII HOK/IayH SKCpeccun
RFL mpuBOANT K PEAYKINU BTOPHYHBIX MTOOETOB PacTEHUS
(Rao et al., 2008). B 2012 r. ObuT OXapaKTEpU30BaH MYTAHT
puca aberrant panicle organization 2 (apo2), y KOTOpOro Ha-
011r0a710Ch YMEHBIIIEHHUE Pa3Mepa METENKH 1 YHCIIA BETOUEK
B pe3yJbTare 0oJiee paHHEro Pa3BUTHSI KOJIOCKOBBIX MEPHCTEM
W HapyILeHUs] Pa3BUTHs 1[BETKA, YKOPOUYEHHE IUIACTOXPOHA
(Ikeda et al., 2012). B pe3ynbTrare mMO3UITHOHHOTO KIIOHHPOBA-
HYS OBUT BBIJICIICH TeH, OTBEYAIONHNH 32 MyTaHTHBIN ()eHOTHII,
uM oKasajics reH APO2, nieHTHYHBIN paHee U3yuYeHHOMY I'eHy
RFL (Ikeda et al., 2012). Taxum o6pazom, RFL (APO2) puca
SBIISIETCS MAcCTEP-PETYIATOPOM PA3IMYHBIX TeHETHUYECKUX
MyTeH, YIpaBISIONMX MTPOIEeCCaMH Pa3BUTHS. Y MyTaHTOB
Ify apabuporicuca, 3KCcTIpeccCUpyromux reH puca RFL, Ha-
OrrogaeTcs HEMoJIHOE BOCCTAHOBIICHNE (DYHKIMH, TAKMM 00-
pasomM, Gyukimu redoB LFY/FLO u RFL cOBIaarT TOIBKO
gactuaHo. Opronor FLO/LFY Obl1 BBIIETICH B TEHOME MSATKON
mreHuts! (Shitsukawa et al., 2006). Bsiio ycranoBieHo, 9TO
narrepH skcnpeccun WFL (wheat FLORICAULA/LEAFY)
B COLBETUH CXOJeH ¢ RFL puca: reH He 3KCIIpecCUpyeTcs B
I[BETKOBBIX MEpPHCTEMaX, TPAHCKPHUIITHI WFL 0OHapyKECHBI B
TKaHSX Pa3BUBAIOIETOCS COL[BETHS 1 [IBETKOBBIX YELIYSIX, HA
OCHOBAHHH Y€TO0 MPEANOIMKEHO, 9To U pyHKunu RFL u WFL
B pa3BUTHH conseTns cxonHbl (Shitsukawa et al., 2006). Takum
o0pazoM, HaOIrOAACTCS YacTUUHAs JUBEPreHust GpyHKIuUHA
reHoB LFY (FLO) nBynONBbHBIX PacTEHHH, UTPAIOIINX KITFO-
YeBYIO POJIb B (hopMupoBaHUH (IIOPATBEHON MEPUCTEMBI, U HX
TOMOJIOTOB Y 3JIaKOB, Y KOTOPBIX TOMOJIOI'MYHbIE TeHbI TAKKE
YYacTBYIOT B Pa3BUTHH COLIBETHS U BET€TaTUBHBIX OPTaHOB
(ren RFL).
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KOHcepBaTVIBHOCTb CUTHaJIbHOIO NyTU
CLAVATA-WUSCHEL, koopguHupytoLwero
nponudepauyuio n audpdepeHUNpPoBKY
KNeToK mepucrtem BbiCLLUNX paCTeHMﬁ
Yucio akcnambHBIX MEPUCTEM, THAIIUUPYEMBIX MEpPUCTEMaMHU
COLBETHS KYKYpy3bl M pUCa, 3aBUCHUT OT UX pa3Mepa U HaXo-
JIITCS TIOJL KOHTPOJIEM T'€HOB, TOMOJIOTHUHBIX TeHaM A. tha-
liana CLAVATA (CLV1, 2, 3). Curnansubiii myTh CLAVATA-
WUSCHEL koopaunupyeT nposudeparuto u 1uhdhepeHiu-
POBKY KJIETOK MEPHCTEM, SIBISISICH OCHOBHBIM B PETYJISIIIUT
rOMeocTa3a MEPHUCTEM BBICIINX PACTEHHH, OH BIIEPBBIC OBIIT
obHapy»KeH 1 u3y4eH y apabuorncuca (Somssich et al., 2016).
I'en WUSHEL (WUS) xomupyeT TOMEOIOMEH-COIepKaIINi
TPAHCKPUIIIMOHHBIN (aKTOP, KOTOPBIH AKCIPECCHPYETCS B
opranm3yromeM mnentpe (OLl) meHTpanbHON 30HbI aUKalb-
HOH Mepuctembl. DyHKINS reHa — HOIepKaHue ITyJla CTBO-
JoBBIX Ki1eTok (Mayer et al., 1998). Y myranTos clavata (clvi,
2, 3) apabuporncuca yBeIMIeHO YHCIIO KIETOK IIEHTPAITbHON
30HbI [IAM, 4TO NPUBOAMT K YBEJIUYEHUIO YUCIIA OPraHOB
I[BETKa, TJI0/IOJIUCTHKOB, (hactmariu credst, GopMUPOBAHHIO
uiozia «marpernika». Ha ocHoBaHHY 3TOr0 ObLJIO MPEAIIoNoxKe-
HO, 4T0 TeHbI CL} HeraTuBHO peryaupyroT 3kcnpeccuto WUS,
orpaHuuuBas 0oiacTh ero 3kcrpeccun B [IAM (Jlyrosa u ap.,
2010). I'ern CLV'1 xoqupyeT TpaHCMEMOPaHHYIO PELIENTOPHYIO
kuHa3y, a CLV2 — penentop-momoOHbI OSIOK, UMEIOIINH
3HauMTeNbHOEe cxoicTBO ¢ CLVI, HO Oe3 nuTora3Marnye-
CKOTO KMHa3HOTO noMeHa. I'en CLV3 xomupyeT HEOOIbIION
CEKPETOPHBIN MenTH I 13 96 aMUHOKUCTIOT, conepskarnii CLE-
nomen (CLAVATA3 (CLV3)/ENDOSPERM SURROUND-
ING REGION (ESR)). benox CLV3 mpencrasnser coboit
JUTaH/I, KOTOPBIH cBs3bIBaeTCs ¢ penentopamu CLV1, CLV2
(JIyroBa u ap., 2010; Somssich et al., 2016). I'en kykypy3b1
THIK TASSEL DWARF 1 (TD1) xomupyet LRR-penentopayto
KHHAa3y ¥ romonorudeH reny CLVI. MyTtaHTHl td] uMeroT
BBIPAKCHHYIO (DAaCIMAIMIO OCH KEHCKOTO COIIBETHS H CyIIIe-
CTBCHHOE YBEIWYCHHE YHCIa PsIoB B odaTke (Bommert et
al., 2005a). Y myranTa puca floral organ numberl (fonl)
HaOJoaeTcst yBeandeHue pasmepa (rropaibHOi MEpUCTEMbI
1 4Kciia OpraHoB 1BeTka; FONI kogupyeT OOk ¢ BBICOKOH
crenenbro romosiornu ¢ TD 1w CLV1 (Suzaki et al., 2004). Ten
OsLRK puca taxxe siBisiercst CLV I-11ogoOHBIM r'eHOM, ero
caitnencunr B pesyasrare PHK-unTepdepenun npuBoant
K yBeIMUYCHHIO Yncia opranoB meetka (Kim et al., 2000).
Hapsiny ¢ fonl y puca BBISBIEHBI IpyrHe MyTaHThI, fon2-1,
fon2-2 w fon3, co cxomHbIM ()CHOTHIIOM COLIBETHS, CBS3aH-
HBIM C YBEJIMUCHHUEM pa3Mepa MEPUCTEMBI COLIBETHS M YHCIIa
opranoB nsetka (Nagasawa et al., 1996; Jiang et al., 2005).
T'en xyxypy3sl FASCIATED EAR 2 (FEA2) xopupyert Oe-
nok, romonormyHbiii CLV2 (Taguchi-Shiobara et al., 2001).
VY fea2-MyTaHTOB CyIIECTBEHHO YBEIIMUYECH pa3Mep MepucTe-
MBI COIBCTHUA, YaCTO YBCINYCH pasMEp aKCHAJIbHbIX MEPU-
CTEeM couBeTHs M (IIOPATBHBIX MEPUCTEM, YTO NMPUBOANT K
(hopMHpPOBAaHUIO TTOYATKA C YBEJINYECHHBIM YHCIIOM PSJIOB U
JIOTIONTHUTEIbHBIX opranoB 1BeTka (Taguchi-Shiobara et al.,
2001). /IBoiiHbIe MyTaHTHI td1fea? nMerOT Ooliee BBIPaKEH-
HBI MYTAHTHBIA (DEHOTHII 11O CPaBHEHHUIO C (PECHOTHIIAMH
Ka)XJIOTO OT/ICJIbHOTO MyTaHTa td] u fea2, 4To mpemnonaraet
MIPUHAUICKHOCT TEHOB K Pa3JIMYHBIM T€HETHUECKUM Iy TSIM
perymsimun (Bommert et al., 2005¢). bsuto nokaszano, uto
CLV2 apabupgoncuca Takke NPUHAIICKUT HE3aBUCHMOMY
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1 reHeTUYecKow perynaumy mopdoreHesa

CUTHAJILHOMY IIYTH ¥ ()OPMUPYET PELENTOPHBIA KOMIUIEKC C
6emxom CRN (Miiller et al., 2008). HexaBHO 00HapYyXeH erie
onuH reH KyKypy3sl FASCIATED EAR3 (FEA3), xonupyto-
i LRR-penentopryto kunazy CLV-tuna; myTtanuu resa
BBI3BIBAIOT CXOAHEIE C fea2 U td] GEeHOTHITNIECKIE TPOSBIIC-
HUSI — YBEJIMYEHHE pa3Mepa MEPUCTEMBI COLBETHS. J[BOHHbIE
MyTaHThl fea3fea2 umeror Oojee BbIPaKEHHBIH MyTaHTHBIH
(heHOTHT, YTO MPEANOIaracT CHHEPTUCTHUECKOE B3aHMMO-
JieiicTBrE TeHOB U Haimuue obmieii mumenu (Je et al., 2016).
I'en skcripeccupyeTcs B 00J1aCTH MEPUCTEMBI, OKPYKarOIIeit
OIL1, u otBevaer Ha CLE (menTuaHbple) CUTHAIBI OT 3a9aTKOB
opranos (Je et al., 2016). O6napyskeHo, uto ren FEA2 xomno-
Kaju3yeTcs Ha reHeTudeckoil kapre ¢ QTL, ompenensiommm
YHCIIO PSIIOB 3€PEH B MOYATKE M, TAKUM 00pa3oM, MOXKET
MUMETh OOJIBIIOE 3HAYEHHUE JUISA MOBBILICHUS YPOXKaWHHOCTH
(Taguchi-Shiobara et al., 2001). HaiineHsl «ciaOble» ajienu
TeHOB fea U fea3, KOTOPbIE YBETUUNBAIOT YHCIIO PIIOB 3€PEH
B [T0YATKE, HE BBI3BIBAS MIPU TOM U3MEHEHHH B MOP(HOIOTUH
couBeTus — ykopoueHnue win (aciuanuio (Bommert et al.,
2013; Je et al., 2016).

I'en puca FLORAL ORGAN NUMBER 2 (FON?2) xonupyer
HeOOJIbIION CEeKPETOPHBINH OEJOK W SIBIISIETCS IMpe/Ioiara-
embIM oprosorom reHa CLV3 (Suzaki et al., 2004; Chu et al.,
2006). Y myTaHTOB fon2 HaOIIOAaeTCs yBEIMUCHNE Pa3MEPOB
[TAM, mepucTeMbl COLBETHS U QIOPATBEHBIX MEPHCTEM, YTO
MPUBOANT K (DOPMHUPOBAHUIO CBEPXUMCIICHHBIX IEPBUYHBIX
BETOYEK W OpraHoB IBeTKOB (Suzaki et al., 2004; Chu et al.,
2006). Kpome Toro, y puca oOHapy»eH elie OJUH TOMOJIOT
CLV3 (FON2-related) — FON2 SPARE] (FOSI); dbynkiun
FON2 n FOSI BoIpoX/ieHBI Y HEKOTOPBIX reHOTHIIOB (Suzaki
et al., 2009).

Takum 06pa3om, curHansHEIHN myTh CLV gacTiaHO KoHCep-
BaTUBEH Y O/THO/IOJIBHBIX U JIBYJOJIHBIX PACTCHHH; Y 371aKOB
BJIMSTHUE MYTAllMi T€HOB, PHHAUIEKAINX ITOMY IyTH, HE
OIPaHUYMBACTCSI MEPHUCTEMOH COLIBETHSI, & PACTIPOCTPAHSIETCS
M Ha MEPHCTEMBI, 3aKJIa/IbIBAIOIINECs MO3HEE B MpoIecce
pa3BuTHs (HarpuMep, IepBUYHbIC U BTOPHYHbIEC aKCHAJIbHBIE
MEpPUCTEMBI COIIBETHS ), BBI3BIBasI CXOMHBIE 2(p(heKThI, CBA3aH-
HBIC C yBEIMUYCHHEM pa3Mepa MepucteM. OOHapyKCHHbIC
y 3J1aKOB OCOOEHHOCTHU CBSI3aHbI C MATTEPHOM JKCIIPECCUU
TOMOJIOTUYHBIX T€HOB U BBIPOXKIEHHOCTHIO HEKOTOPBIX (PyHK-
nuil. Tak, Hanpumep, rex puca FONZ2 B otnuue ot CLV3 He
Y4YaCTBYET B PETYIISILIMU BETE€TaTUBHOTO Pa3BUTHSL, y pUCA ATY
¢yskuuio Bemonsstor FON2-LIKE CLEPROTEINI (FCPI)
u FCP2, nonaepxxuBatomue GpyHKuonupoBanne [1AM Ha
BEreTaTuBHOM ctanuu pa3Butus (Suzaki et al., 2008). Kpome
TOTO, BaKHBII ACTEKT — HAJIMYUE KOIWYECTBEHHON U3MEH-
YUBOCTH B NPOSIBIICHUM MPU3HAKOB MO/ KOHTPOJIEM T'CHOB
curHanbHOro myTi CLV y 371aK0B, UTO CIIYKHUT IPE/IOCHUIKON
JUISL KICTIONTB30BAHUSI «CIa0BIX» ajienel, BHOCSIIUX BKIaI B
M3MEHYMBOCTh POCTA ¥ MPOAYKTUBHOCTH PACTEHHIA B CEIICK-
LMOHHBIX MTPOTrpaMMax.

Pons opronoros rena WUS 'y 3makoB He BIIOJTHE scHa. [lar-
TEpPH AKCIIPECCHH TYTUIMIIMPOBAHHBIX TOMOJIOTOB KyKYPY3bl
ZmWUSI v ZmWUS?2 npennonaraeT HECKOJIBKO OTIIMYHBIE OT
WUS ¢yukmm: o6macts sxcnpeccuut ZmWUS I iepexpbiBaeT-
cs ¢ OIl mepuctems! conerus, a ZmWUS2 sxcnipeccupyercs
Ha nieprdepun MmeprcTeMbl conBeThs. OTHAKO (yHKIHOHAb-
HOH OLICHKM 3TH T'€HBI HE UMEIOT, TaK KaK MYTaHTBI 110 HUM
noydensl He Opun (Nardmann et al., 2006; Je et al., 2016).

leHeTuKa pacTeHUn
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W3secten optonor rena WUS puca — TILLERS ABSENTI
(TABI wmm OsWUS). Ionaratot, uto TABI urpaet BaXHYIO
pOJIb B MHHUIIMALINK aKCHAIBHBIX MEPHUCTEM, TaK KakK MX 3a-
KJI1a7K1 y MyTaHToB tabl ne npoucxourt (Tanaka et al., 2015).

B 11ie1oM cneyeT OTMETHTb, 4TO MOIY/IN CUTHATIBHOTO Iy TH
CLAVATA-WUSCHEL BbIcHINX pacTeHHI PETYIUPYIOT aK-
TUBHOCTb MEPUCTEM BO BPEMsI BCEX ITAIIOB PA3BUTHA U pOCTa
pacTeHus, BKIIOYasl U BET€TaTUBHYIO, U PEHPOSYKTHBHYIO
CTaJMH, W TPEJICTABIAIOT cOO0H (aKTOPBI, PEryIHpyIoIne
YHCJIO OpraHoOB, UHULIUUPYEMBIX MCPUCTEMAMU.

Perynauna ¢popmmupoBaHus

adKCMaJibHbIX MepUucTtemMm COLIBETI/II‘/'I 3J1akoB

'V 311aK0B Iy TH Pa3BUTHS alIUKAILHOW MEPHUCTEMBI COLIBETHS U
AKCHAJIBHBIX MEPUCTEM OTIIMYAIOTCS. Y MHOTHX 3JIAKOB (DHII-
JIOTAaKCUC MEPUCTEMbI COIBETHSI CHHPAJIbHBIH, a MEPUCTEM
BeToueK — ABypsanbIi (Bartlett, Thompson, 2014). MyTarmmn
TEHOB, BIIMSIOIINE HA MEPUCTEMY COLIBETHUS, MOTYT HE 3aTpa-
I'MBaTh OCTAJbHBIE MEPUCTEMBI U Vice versa. Hanpumep, TeHsl
optosioru barrenstalkl (bal) xyxypy3sl u LAX PANICLE]
(LAXI) puca HEOoOXOIUMBI ISl HHUIIMAUNA aKCUATBHBIX
MepHCTEM M (OPMHPOBAHMS BETOYEK, HO HE BIMSIOT Ha
anuKanpHyIo0 MepucteMy corpetns (Komatsu et al., 2003b;
Galavotti et al., 2004). Mytauuu 3THX T€HOB BBI3BIBAIOT
CYIIECTBEHHOE YMEHBIICHUE YKCIIa BETOUEK U KOJIOCKOB y
puca (Komatsu et al., 2001, 2003b) mim oTCyTCTBHE BETBIIC-
HUSE MeTenkn Kykypyssl (Ritter et al., 2002; Gallavotti et al.,
2004). I'er KyKypy3bl bal yqacTByeT B KOHTPOJIE HHULIUALIUH
aKCHAJIbHBIX MEPHUCTEM BCEX HAJ3E€MHBIX 4acTel pacTeHus,
a LAX1 puca — tonbko cousetust. ['enst bal/LAX] xomupyioT
TPaHCKPUITLOHHBIE ()aKTOPBI C NIABHBIM JJOMEHOM «CITUpaIb-
neTst-crimpansy (basic-helix-loop-helix, bHLH) (Komatsu et
al., 2003b; Galavotti et al., 2004).

I'er puca MONOCULMI1 (MOC!) neobxonum Ijisl UHU-
[IAIIH aKCHAJIbHBIX MEPUCTEM BO BPEMsI BETETATUBHOIO U
TEHEPAaTUBHOTO pa3BUTHS. MyTaHT moc ] IUIIEH BTOPUIHBIX
0OEroB, METEJIKA COEPIKUT HECKOJIBKO BETOUEK U KOJIOCKOB
(Lietal., 2003; Oikawa, Kyozuka, 2009). B. Zhang ¢ xome-
ramu (2015) mokazamm, ato romonor MOC [ MATKOM MIIICHHIIBT
TaMOC1 (oGHapyxeHO 82.6 % roMoI0ruy aMHUHOKHCIOTHBIX
nocnenoarensHocTeit MOC1 1 TaMOC1 ) ygacTByeT B KOHT-
poste pazBuTHs Kojocka mueHunsl. [east MOC1/TaMOC]
KOAMPYIOT TpaHckpunuuonusle dakropsl (Li et al., 2003;
Oikawa, Kyozuka, 2009; Zhang et al., 2015).

B merenke myTanta barren inflorescence 2 (bif2) Kykypy3sl
HE Pa3BHBAIOTCSI BETOUYKH MIIM KOJIOCKH, F'€H HEOOXOIUM JIJIst
MOAIZIepKaHNs aKTUBHOCTH aKCHANIBHBIX MeprcTeM (McSteen
et al., 2000; McSteen, Hake, 2001). I'en BIF2 xomupyet
Ser/Thr nporenHkuHa3zy.

leHeTuYecKan perynaumsa ycTaHOBNeHUs
NAEHTUYHOCTN N AeTeEPMUHNPOBAHHOCTAN
KOJIOCKOBbIX Mepuncrem
MyTanuu reHoB opronoroB branched silkless1 (bdl) xyky-
py3sl u FRIZZY PANICLE (FZP) puca npuBojst K Gpopmu-
poBaHMIO O4YeHb pa3BerBieHHOro comseTus (Chuck et al.,
2002; Komatsu et al., 2003a; Zhu et al., 2003; Yi et al., 2005).
['eHBI KOAMPYIOT TPAHCKPHUIIIIMOHHBIE (DAKTOPHI cemeiicTBa
APETALA2 (AP2). Y myrantoB bd! u fzp HapyIIeHBI HICH-
TUYHOCTb KOJIOCOBBIX MEPUCTEM U NEPEXOA K YyCTAHOBIECHUIO
BaBuNOBCKMI XKypHan reHeTUKn n cenekuyum « 2018 « 22« 7

771



Cereal inflorescence: features of morphology,
development and genetic regulation of morphogenesis

WJICHTUYHOCTH (PIIOPAIbHBIX MEPUCTEM, B PE3yJIbTaTe 4ero
Ha MecTe IBETKOB (opMHPYIOTCS BeToUKH. CTETIeHb BBIpa-
JKEHHOCTH MYTaHTHOTO ()EHOTHIIA Y MYXCKOTO M KEHCKOTO
COLIBETUH KyKypy3bl HE OJIMHAKOBA, IPH STOM y >KEHCKOTO
COIIBETHS M3MEHEHHUs 0oJiee BRIPaKEHBI: (POPMUPYIOTCS K-
TOIMYECKHE «BETOUKI U (pIIOpATbHBIE MEPUCTEMBI HE 3aKiIa-
neiBatoTcsi. Oprosioru renoB BD 1/FZP BbiieneHbl B TeHOMaX
Brachypodium — mos1 (Derbyshire et al., 2013), mreHuts: —
WFZP (Dobrovolskaya et al., 2015, 2017; Poursarebani et al.,
2015) u stumens — COM 1 (Poursarebani et al., 2015). Bee my-
TaHTBI UMEIOT CXOJTHbIE (DEHOTHIIBI COI[BETHSI C 0Opa30BaHIEM
JIOTIOJTHUTEIIBHBIX KOJIOCKOB M/HIJIN «BETOYCK» Ha YCTYIaX CO-
LBETHSI M [TATTEPHBI KCIIPECCUH, TPAHCKPUIITHI 0OHAPYKEHBI
B pazBuBaronuxcs competusx (Chuck et al., 2002; Komatsu
etal., 2003a; Dobrovolskaya et al., 2015).CnexyeTr oTMEeTUTB,
YTO FeHbl OpPTOJIOTU FZP 3KcnipeccupyroTcst He B MepucTeMax,
a IPUMOP/IUSIX KOJOCKOBBIX YEIIyH.

I'en puca PANICILE PHYTOMER2/OSMADS34 (PAP2)
KOHTPOJIUPYET YCTAHOBJICHUE MJICHTUYHOCTH MEPUCTEM KO-
mocka (Gao et al., 2010; Kobayashi et al., 2012). I'en PAP2
xonupyet SEPALLATA-nono6usnii TO, conepxamuit MADS-
OoKkc. Y IBYIOJBHBIX, B YaCTHOCTH y apabjorcuca, reHbl
SEPALLATA (SEPI, 2, 3, 4) npunaanexar k E-kmaccy reHoB,
HEOOXOIUMBIX TSt 00pa30BaHUs (PYHKIIMOHATEHBIX OCITKOBBIX
KOMIUIEKCOB ¢ npoaykramu ABC-reHoB, ux GpyHKIMN 4acTHY-
HO TIEPEKPBIBAIOTCSA; Y TPOMHBIX MYTaHTOB seplseplsep3
MEpHUCTEMa [[BETKA CTAHOBHTCS HEIETEPMHUHHPOBAHHON M
OpraHbl IBETKA MPE/ICTABICHBI TOJIBKO YaIICIUCTUKAMH, & Y
YETBEPHOTO MyTaHTa sep [ sep2sep3sep4 BMECTO HaIICITACTH-
KOB Pa3BUBAIOTCSI JIMCTONIO00HBIE CTPYKTYpHI (JIyToBa u 1ip.,
2010). YV myranTa puca pap2 HaOJIONA0TCs HAPYIICHUS: B
CTPOEHHH COIBETHUS — (OPMHUPOBAHNE YBEITHUCHHOTO YHCIIa
BETOYCK, B CTPOCHUH KOJIOCKA — Pa3BUTHE CBEPXUNCIICHHBIX
JIMCTONOIOOHBIX KOJIOCKOBBIX M I[BETKOBBIX YELIyH C DKTO-
MTUYECKIMHU BETOYKAMHU U HAapyIIEHHE B CTPOCHUH IIBETKOB.
‘YensieHHOE BETBIICHUE COLIBETHSI M Pa3BUTHE JIMCTOMOOOHBIX
CTPYKTYp Y MyTaHTa FOBOPHT O YaCTHYHOH MOTEpe WeH-
TUYHOCTH KOJOCKOBBIX MepucTeM. ['eH sKcipeccupyercs: B
MepHCTeMax KOJIOCKa, HAOJIIOAaeTCsl MOBBIIICHUE YPOBHS
HKCIIPECCHHU TPH YCTAHOBICHUH HJICHTUYHOCTH KOJIOCKOBBIX
MepucteM. Takum obpazom, SEP y 31makoB mproOpeTaeT Ho-
BYIO (D)YHKIIMOHAIBHYIO POJIb, KOTOPAs 3aKJIIOYaeTCs B yCTa-
HOBJICHUH HJICHTUYHOCTH KOJIOCKOBBIX MeprcTeM. YacTHUHbIH
xapakTep morepu pyHkmu reHa POP2 puca mpenmnoiaraer
HaJIMYUe JPYroro rena (reHOB) U BBIPOXKICHHOCTH (DyHKINI
9THUX T€HETUYECKUX (haKTOPOB B YCTAHOBJICHUU HJICHTUYHO-
CTH KOJIOCKOBBIX MEPUCTEM.

Myranmu reHa puca aberrant panicle organizationl (apol)
BBI3BIBAIOT IIPEXK/IEBPEMEHHOE YCTAHOBICHUE HICHTUYHOCTH
KOJIOCKOBBIX MEPHUCTEM, U, KaK PE3yJIbTaT, YMEHBIIICHHUE BET-
BieHus conserus (Ikeda et al., 2005). I'ern APO! puca kou-
pyer 6enok, copeprkanuii F-6okc, u oproiorunuen UNUSUAL
FLORAL ORGANS (UFO) apabunoncuca, yakmust APO]
3aKJIFOYAETCs B ITOJABJICHUN YCTAHOBJICHUS MICHTUYHOCTH
kosockoBbix Mepuctem (Ikeda et al., 2007). [TogoOHy*0
(hynkiwro Beimonasetr red RFL (APO2) puca. beiio mokasaHo,
ut0 rensl APOI n APO2 neficTBYIOT COBMECTHO B KOHTPOJIE
pasButus congerus u nperka (Ikeda et al., 2012). B uenom
coBMecTHOE aeiicTBue TeHoB APO1/APO2 cooTBETCTBYET
koperysiunu reHoB LEY/UF O apadunoncuca (JIyrosa u 1ip.,
772
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2010), ogHako cienyeT OTMETUTh, YTO Ha pa3BUTHE IIBETKA
ressl APO2/RFL w LFY nefcTBYIOT IPOTHBOIIOIOKHBIM 00-
pasom (Ikeda et al., 2012), 9To OTpakaeT BOITIOLUOHHYIO
JIMBEPIEHIIMIO TCHETHUECKUX MEXaHM3MOB, YHPAaBIISIOUIMX
pa3BUTHEM apXUTEKTYPbI COLBETHUS pHca (OJHOJONBHBIE) U
apabumoricuca (IByIONBHEIC).

Eme onun ren puca, nelcTBUE KOTOPOTO CYIpPECCUPYET
YCTaHOBJICHUE HUACHTUYHOCTU KOJIOCKOBBIX MEPHUCTEM, —
TAWAWAL (TAW1) ALOG-tpanckpunuonHoro (akropa
(Yoshida et al., 2013). Y myranra tawawal-D akTHBHOCTb
MEPUCTEMBI COIBETUS MPOJIOHTHPYETCS, a CHEIU(DUKALIHS
MepHCTEM KOJIOCKa, HAITPOTHUB, 3a/ICP)KUBACTCSI, B PE3yJIbTATE
4yero (hOpMUPYIOTCS YAJIMHEHHbIE BETOUYKH C yBEIMYEHHBIM
YHCIIOM KOJIOCKOB. TaknM 00pa3oM, B pe3yibTaTe CKOOPANHH-
POBAHHOTO JICUCTBUSI TEHETHIECKHUX (PAaKTOPOB, CIIOCOOCTBYIO-
IIMX YCTaHOBJICHHUIO MJCHTHYHOCTH KOJIOCKOBBIX MEPUCTEM
(FZP n POP2) n ux cynpeccun (APO1, 2w TAWI), mpouc-
XOJIAT crienn(pUKALUST KOJIOCKOBBIX MEPHCTEM U JIalIbHeHIIee
pa3BUTHE KOJIOCKA.

Ilocne ycTaHOBIEHUS HICHTUYHOCTH KOJIOCKOBBIX MEPH-
CTeM CJeyIollee BaKHOE COOBITHE B MPOLECCE PA3BUTHS
KOJIOCKA — BBIOOD IETEPMHUHUPOBAHHOCTH. Y 3JIaKOB J€Tep-
MHUHHPOBAHHOCTH KOJIOCKOBOM MEPHCTEMBI OMpPEIEAeTCs
KOHCEPBAaTHBHBIM MEXaHHU3MOM, BKIIIOYAIOIINM JCHCTBHE
MukpoPHK172 n muimenn APETALA2-nopoOHOrO TpaHc-
kpunmuoHHOTOo (axropa (Bommert, Whipple, 2017). ITona-
TaloT, YTO MHOTOIIBETKOBBIN HEICTEPMHUHUPOBAHHBIH KOJIOCOK
(menuna, B. distachyon) BO3HHK B MPOLECCE 3BOJIOLUN
paHbIIIe, YeM JeTEPMHUHNPOBAHHBIN (pUC, KyKypy3a, SUYMEHb)
(IBenes, 1976; Bommert, Whipple, 2017). Myrauus reHa
KyKypy3bl indeterminate spikelet 1 (idsl) npuBomut K (op-
MHPOBAHMIO CBepX4yncIeHHBIX 1BeTKOB (Chuck et al., 1998).
AxrtuBHOCTB TeHa IDS1 perymupyercs Tassel seed 4 (T54) —
nokycom, konupyromum MEkpoPHK, miR172 (Chuck et al.,
2007). Kpome Toro, 6pu1 0OHapy»keH mapaior rena /DS] —
SISTER OF IDS1 (SIDI); nokazano 4to ()yHKIIMH T'€HOB
IDS1 n SIDI B peryasuuu €TEPMUHUPOBAHHOCTH KOJIOCKA
KyKypy3bI BeIpokaeHs! (Chuck et al., 2008). Opronoru reHoB
IDSI n SIDI ¢ BBIPOXKACHHBIMU (D)YHKIHSIMH B KOHTpOJIC
JICTCPMUHUPOBAHHOCTH KOJIOCKA OBLIIM OOHAPYKEHBI y prca
U STIMEHsI, TI0OKa3aH KOHCEPBATHUBHBIN MEXaHN3M PEryssiinuu
JIETePMUHUPOBAHHOCTH Koslocka MUKpOPHK —miR 172 (Lee
etal., 2007; Brown, Bregitzer, 2011; Lee, An, 2012). HenaBuo
OBUIO YCTAHOBJIEHO, YTO IIIABHBIM T€H JOMECTHUKAIUH ITIIe-
HUIBI — () — MacTep-TeH, PeTYINPYIOUIMI PsiJl BaXKHBIX JJIS
JIOMECTHKALIMK XapaKTEPUCTUK KOJIOCA, SIBIISIETCS] OPTOIOTOM
IDS1 xyKypy3bl, I MyTalliu B caiiTe cBA3bIBaHUA ¢ miR172
MIPUBOAT K U3MEHEHMSIM JICTCPMUHUPOBAHHOCTH KOJIOCKA,
BBI3bIBasI €I0 YIUIMHEHUE U (POPMHUPOBAHNE MHOTOYHCIICHHBIX
IIBETKOB Ha KOJIOCKoBOM ocH (Simons et al., 2006; Debernardi
etal., 2017).

leHeTUYeCKNN KOHTPOJb popMUpOBaHUS
MmepucTtem, cneunduUHbIX gna oTaeNbHbIX
TAKCOHOB 3J1aKOB

MyTtarmmu reHoB Ramosa (Ral, 2, 3) mpuBOOAT K HapyIie-
HUIO WJCHTHYHOCTH ITAPHBIX KOJOCKOBBIX MEPHCTEM CO-
LBETHS, ClICHU(UUHBIX TOJIBKO JUISl IPEICTaBUTENCH TPUOBI
Andropogoneae. Y MyTaHTOB KyKypy3sl ramosal (ral), ra2
u ra3 GopMUpPYIOTCS MHOTOUHCIICHHBIE YLTMHEHHBIC BETOUKH
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B MCTCJIKC U MOABJIAIOTCA YIJIMHEHHBIC «BETOUYKW» B ITOYATKE
(Vollbrecht et al., 2005; Bortiri et al., 2006; Satoh-Nagasawa
et al., 2006). I'enst Ral n Ra2 xomupytor T® cemeiicTBa
C2H2-nunkoBbie nanblbl 1 T, conepxkammii LOB-gomeH
(lateral organ boundary domain) (Vollbrecht et al., 2005;
Bortiri et al., 2006), a Ra3 konupyet Tperano30-6-hocharayro
(dhocdarasy (Satoh-Nagasawa et al., 2006). Bce Tpu rena npu-
HaJUIeXaT OIHOMY TeHeTHdeckoMy myTH perymsinnu (Tanaka
et al., 2015). Opronoru reHoB RA/ u RA3 yHUKaIbHBI IS
TpubbI Andropogoneae, oqHako Onu3kuii napanor Ra3 ¢ He-
oTIpeNieNIeHHON Ha HacTosmee BpeMs (hyHKIneil o0HapykeH
W'y IpyTHX 3]1aK0B, Hartpumep y rena HvSRA stamens (Satoh-
Nagasawa et al., 2000). B ominune ot RAI u RA3, crieru-
¢uunbIX 11 Andropogoneae, OpTONIOTH TeHa RaZ2 WrpaioT
Ba)KHYIO POJIb B PA3BUTHH COLBETHS ITPEICTABUTEIEH 3IIaKOB.
Oprosor Ra2 Obu1 BBIIIENICH B TeHOME stuMeHst, Vis4 (Six-rowed
spike4)/HvRA2, MyTaliii TeHa CBS3aHBI C OINpEIeICHUEM
(hepTHIBHOCTH JIATEPATEHBIX KOJIOCKOB H BBI3BIBAIOT HOTEPIO
JIeTepMHHUPOBAHHOCTH MepucTeMbl Koiocka (Koppolu et al.,
2013). [Tomararot, 4T0, HECMOTPSI HA KOHCEPBAaTUBHOCTH Ra2'y
Pa3INYHBIX 3JIAKOB, TEHBI-MHUILICHN Y OPTOJIOTOB MOTYT OBITh
pasnuuHbIMU. ['eH HVRA2 perynupyeT psAHOCTb KOJI0ca OI10-
CPEIOBAHHO, Yepe3 PeryysInio TeHa-MutneHn Vrs 1 (HvHox1)
(Koppolu et al., 2013).

Takum 00pazom, HaJIM4YKE HEKOTOPBIX TEHETHYECKUX Me-
XaHU3MOB, PETYINPYIOLINX PA3BUTHE COIL[BETHUS 371aKOB, MO~
TBEPXKJIAIOT MOJIENIH, PAHEE OTKPHITHIC y JIBYIOIBHBIX pac-
TeHuil. BMecte ¢ TeM 04eBUAHO CyIIECTBOBAHUE MTPOLIECCOB
pa3BUTHS, CTICIU(DUYHBIX TOJIBKO [UIS 3JIAKOB, M MOSIBICHHE
HOBBIX MOJYJICH X TEHETHYECKOW PETyISINHU, B YaCTHOCTH
CBSI3aHHBIX C (POPMHUPOBAHUEM PA3BETBICHHOIO COL[BETHUSI.
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