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Perspectives of study of Brachypodium distachyon as model object for biochemical and
genetic research in Kazakhstan

Abstract. The species so far the most used as model plant, Arabid(;psis thaliana, has provided a wealth
of useful information and valuable tools for understanding plant biology. However, Arabidopsis is oo
phylogenetically distant from the temperate cereals lo be used as a model system for cereal-specific
metabolisms and responses to the environment. For this reason, together with the growing use of cereal crop
species as “models” for themselves, recently Brachypodium distachyon has been proposed as new model for
grasses and temperate cereals. It has many qualities that make it an excellent model organism for functional
genomics research in temperate grasses, cereals like barley and wheat, and dedicated biofuel crops such as
switchgrass. These attributes include small genome, which is fully sequenced. a small physical stature, self-
fertility, a short lifecycle, simple growth requirements, and an efficient transformation system.

Keywords: model plant object, genomics, metabolomics, sequencing, genome. phylogenetics, morphology,
biofuel, biochemistry, lifecycle, transformation, wheat, rice, barley, switchgrass.

Grasses provide the bulk of human nutrition, and ~ sorghum, sugarcane and millets). The rice [4] and
highly productive grasses arc promising sources of sus-  sorghum [S] genome sequences and a detailed physical
tainable energy [1]. The grass family (Poaceae) comprises map of maize [6] showed extensive conscrvation of
over 600 genera and more than 10,000 species that domi-  gene order [7] and both ancient and relatively recent
nate many ccological and agricultural systems [2, 3]. polyploidization. Most cool season cereal, forage

So far, genomic efforts have largely focused on and turf grasses belong to the Pooideac subfamily,
two cconomically important grass subfamilies, the  which is also the largest grass subfamily. Some of the
Ehrhartoideae (rice) and the Panicoideac (maize. representatives are presented on Figure 1.

Tropical
Temperate cereals cereals

Forage Oats  Rye Wheat Barley Bromus & + Rice  Maize
grasses
I _Pocideae
Oryzodeae
{ Panicoideae
Poaceae
5 mm TRENDS in Piant Science

Figure 1 — Phylogenetic relationships between Brachypodium and the small grain cereals. From: M.Opanowicz,
Ph.Vain, J.Draper, D.Parker, J.H.Doonan. Brachypodium distachyon: making hay with a wild grass. Trends in Plant
Science, 2008, Vol. 13, No. 4, pp. 172-177.
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uHTOI'GHCTI/l'ICCKl/li"I 3(1)(!)CKT NOBEPXHOCTHO-AKTUBHLIX BCIICCTB HA MATI'KYIO INNHEHUITY

AHHOTAIMA. MCI0MB30BAHNE KECTKUX MYTar€HOB, TAKMX KaK HHUTPO30- W aJIKMIMPYIOLIHE COCAMHECHHS,
PaAHOM3OTOIHBIC H PEHTICHOBCKHE 00JIyUEHUA IIPUBOAT K CEPHE3HBIM HOBPEHIEHUAM F'EHETHIECKOTO all-
11apara 1 Pe3Ko CHUIKAIOT KH3HECHOCOOHOCTL HONYHAEMbIX MYTaHTHBIX reHOTHIIOB. TTodyToMy BHMMaHHe
ucelegoBaresel Bee DoNbIIE PUBIIEKAIOT Cs1a0ble MyTalreHbl, ACHCTBUE KOTOPBIX B OCHOBHOM HallPaB/ieHO
Ha 1IEPECTPOHKY XPOMOCOMHOI0 allllapata W HE HPUBOAMT K CYLIECTBEHHOMY OCHA0IEHHIO JKH3HECIIOC00-
HOCTH PacTHTENLHOTO opraHn3ma. Cliadble MyTaleHbl JIal0T BO3MOKHOCTD 1OJYUEHHSE HCXOLHOIO MaTepH-
aja Juis NPAKTHUECKOH CeJIEKIMM TTHICHHUIbI ¢ OJAHON CTOPOHDL, & ¢ APYIOH, HO3BOISCT M3YUHTh TeHETHYE-
CKYIO [IPHPO/LY BUAMMbBIX MYTALMH: JOMHHAHTHBIX H PELECCHBHDBIX.

Llensio Hannoro ueesieioBatus ObUIO M3yUEHHE LMTOICHETHUECKOTO Y(heKTa 1HOBEPXHOCTHO-AKTHBHBIX
BEUIECTB HA PEHPO/LYKTHBHBIE IICTKH MAI'KOH HIueHUUbl. Kak HOKa3au pesyabTarTbl HalluX HCCIIEM0BaHMH,
110BEPXHOCTHO-AKTHBHBIC BEIIECTBA B KOHLEHTPaluH 1% HHLyLIMPYIOT XPOMOCOMHbBIE adeppaliiy pasiny-
HbIX THIIOB H UHTOILIA3MATHYECKHUEC H3MEHCHHS B PECHIPOAYKTHUBHBIX KIICTKAX.

Knroueebie citosa: 10BEPXHOCTHO-AKTHBHbBIE BCILIECTBA, MSI'Kas! [HILICHUIA, MEHO3, XPOMOCOMHbIE Hapylie-

HHA, MUKPOCTIOPOUHUTHIL.

Pecriybnmka Kaszaxcran siBisictest OJHHM U3 JIN-
JICPOB
B MHpC.

[IPOUBBOJICTBA  TOBAPHOTO 3C¢pHA  MHCHHILI

Mcronb30Banue B IPOM3BOJICTBC MOHO-
Ky/bTyphl (FCHCTHUCCKH BBIPOBHCHHBIX COPTOB) 110~
CTCMCHHO COKPALIACT MACHITa0bl FCHETHUUCCKOH H3-
MCHUYMBOCTH PAHOHHPOBAHHBIX COPTOB.  MCTO/bI
HHJTYUHMPOBAHHOTO MYTarcHe3a No3BOJIAIOT BOBJICUDL
B CCNCKIHIO OONbIIOH W pa3sHOOOpa3HbIi [ICPBHUY-
HLIH MaTCpHan B BHJIC MYTalMii I'CHOB B XPOMOCOM.
Beujty 1010, 4ro apeeHai ci1abbIX MyTarcHOB KpaiHe
MaJl, HPCACTABIIO HHTCPCC M3YYMTh IIMTOICHCTH-
yeckHe AMPHCKTHI TOBCPXHOCTHO-AKTUBHBIX BCIICCTB
(ITAB).
Mmeeress  HCMHOTOYMCICHHBIC — CBCJICHUS O
CTUMYJIUPYIOHICM U MHIHOMPYIOLIEM  JICHCTBHU
[TAB Ha pacrcHus. YCTaHOBJICHO, YTO OHH MOI'YT
B3aHMOJICICTBOBATL CO CTPYKTYPHBIMM OciKamu H
pepmeHTaMH, ¢ HUTOMCMOpaHamMH, yBCIIMUMBATH HX
IPOHUIACMOCTD, 11OBBIIATL A0COPOLMIO ayKCcHHA,
BiMsaTh na cunres oemxos u JIHK [1-4]. Tax, us-
YUCHUC BJAMAHUA NPCANOCCBHOI 00paboTkH cemsn
MsArkoi ncHuisl HenonorecaubiMu [TAB Ha ux nipo-
pacTanuc B YCIOBUSIX HCJIOCTATUHOTO BOJAOCHAOMKC-
HUA [10KA3aJ10, YTO OHU OKa3bIBAJIM CTHUMYJIMPYIOIICC
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JICHCTBHC Ha npopactaHuc cemsiHi. HaubGosee ak-
TUBHBIM cocauHcHueM Obim Tun 80, onTuMmanbHas
KOHUCHTpaLMst KOTOPOro juist 00paboTKH CeMsiH CO-
crasyisina ot 1 10 5%. Teun 80 Taxxke cTuMynuposas
[POPACTaHUC CCMSTH NPH 3aCOJCHUM W MOHUKCHHON
Temrcparype. [lociaeanue rojibl NOsSABHINCH paboThI
KUTAUCKHX YYCHBIX, KOTOPbIC H3y4asid JCHCTBHC
[TAB Ha ¢epMCHTATHBHYIO aKTUBHOCTb KYJILTYPHbIX
pacrenuil. Halipumep, npu uccic/ioBaHUH BIHSTHUS
npe/iBapuTCibHOR 00pabOTKH MINCHUYHBIX CTCONICH
Tsunom 20 B koHucHTpanuu a0 1% nokasano ycu-
JIGHUC rWjiponu3a U QepMCHTALMOHHOW cnoco0-
HOCTH, @ TaKXC HC3HAYUTCABLHBIH POCT KOHBCPCHH
[II0KAaHa U BLIPAOOTKC HTaHOJA, YTO CBHACTCIb-
CTBOBAJIO O BCPOSTHOM MOAH(HUKANMM MOBCPXHO-
¢ty Jiurauna [S). [lpu u3yuycHun 1cHCTBUS HCMOHO-
rcunoro [TAB Teun 80 B xoHucHTpauuu a0 1% na
(BCPMCHTAIMOHHBIC XaPAKTCPUCTHKH KYKYPY3HOTO
[o4arka, pucoOBOro W MILICHUYHOTO CTEOsIs BBISIBIIC-
HO, 4TO mpenapar UHrMOUPYCT BpPCMs CO3pCBAHUS
3cpHOBBIX cTeOnch [6]. TMokazano, aro 0,1% TBun
80 yBCJAHUMBACT CTCIICHL OKHUCICHUS ¥ H3MCHSCT
TCMIOCPATYPHYIO 3aBUCHUMOCTh OkMcicHus 1L-2 my-
TcuHa [7].
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