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MOJIEKYJISIPHA OPTAHIZALIA TA IOJIMOP®I3M I'EHIB
5S pPHK DESCHAMPSIA ANTARCTICA E. DESV.

Deschampsia antarctica E. Desv. (Poaceae) oHa 3 1BOX aBTOXTOHHUX CYJMHHHX POCIUH AHTapKTH-
ku. [IuTaHHs mpo icTOpiro MOMKPEHHS BULY B AHTapKTHUIl MicCIsl OCTAHHBOTO 3JI€ACHIHHS 3alUIIAETHCS Bil-
KpUTUM. 3aBIsIKU (parMeHTOBaHOMY apeaiy D. antarctica siBisie CO00I0 YHIKaJIbHY MOJENb Ul BUBUEHHS
B32€MO3B’ 3Ky MIXK T€HETHYHHUM TOIIMOP(]i3MOM Ta TakuMHU (haKTOpaMu, SIK 130JIS1Iis, MiTpalis Ta afganTaris
JI0 HOBUX €KOJIOTiuHMX yMOB. [lopiBHsIbHUE aHanmi3 nmociinoBHoctell rediB 5S pPHK ycmimmo 3actocoBy-
I0Th NIPY BUBYEHHI MOJICKYJISIPHOI €BOJIOLIT 1 TAKCOHOMII IOKPUTOHACIHHUX POCIIHH 1, 30KpeMa, 37aKiB. Mu
JOCITIIMIN MOJIEKYJISIPHY Oprasizamito Ta momiMopgism 5S p/IHK y D. antarctica 3 MeToro OIliHKH MOKIIH-
BOCTI BUKOPUCTAHHS I[i€1 TUISTHKY JUTs UG EepeHIallil MOmyJsIiil BUIy.

VY pesynbraTi KnoHyBaHHA Ta cukBeHyBaHHS 5S pJIHK pociun, sixi npeacTaBisioTh TpU MOl
D. antarctica 3 IIpubGepexHoi AHTAPKTUKH BCTAHOBJICHO, IO B T€HOMI [[bOTO BUJy MPUCYTHI HIOHAIMEHIIIE
TpH CTPYKTYpHi BapianTH noBTopiB 5S pIHK, siki Bimpi3HSIOTHCS YHCENBPHIMHE 3aMiHAMH HYKJIEOTHIIB Ta
1HCepLisIMU/AeTeLiIMU Y MiKITeHHOMY crieiicepi. [Tomyk roMonoriYHuX mOoCiZOBHOCTEH B apXiBi KOPOTKUX
nociigoBHocTei reHomy D. antarctica, nasiBaomy B BJ] GenBank, nokasas, 1110 iHIUBiIyaIbHHI TCHOM BHILY
MICTUTh BapiaHTH PUOOCOMHHX MOBTOPIB YCIiX TpbOX BapiaHTiB. HaWduCIeHHIIINMU y CHKBEHOBAHOMY Te-
HOMI BHSIBHJIMCS TIOCIiIOBHOCTI BapianTy 1A. lIlngxom aHanizy mapHUX NpOYUTaHb 3HAHIEHUX TOMOJIOTiY-
HUX TIOCTIIOBHOCTEH BCTAHOBIICHO, 1[0 TAHJAEMHO OPraHi3oBaHi moBToproBaHi nmocminoBHocTi 5S p/IHK ox-
HOTO KJIaCy IpaHHyYaTh BUKIIOYHO 3 MOCIIJOBHOCTSAMH TOI'O CaMOI0 KJIacy, XO4a B MApHUX MPOYUTAHHIX
MOXYTh 3yCTpiuaTHCs Pi3HI BapiaHTH MOBTOPIB OJHOTO Kiacy. lle Bkasye Ha He3aJeKHY SBOJIIOLIIO MOCITi-
nosHocteit 5S p/IHK B Mexax oKpeMUX XpOMOCOMHUX JIOKYCIB.

Bussnennii crpykrypanii nonimopdizm 5S p/IHK mo3Bossie 3ampornonyBaTi BUKOPUCTaHHS i€l Tijs-
HKH ]ISl BUBYCHHS BHYTPIIIHBOBH/IOBOTO FTeHETHUYHOTO pisHOMaHiTTs D. antarctica.

BOPOHOBA H.B., JEBBIKHHA C.C., MUIIIYK E.A., BBINIUAKEBHY B.B.
KBenopyccxuii cocyoapcmeennwiii ynugepcumem, 2. Munck, bBerapyco,
e-mail: nvoronova@bsu.by

MUTOXOHIPUAJBHBIE TEHOMBI TJIEH: 9BOJIOIIMOHHBIE TATTEPHBI,
OCOBEHHOCTHU U OT'PAHNYEHUA

MuroxoapuanbHble TCHOMBI )KHBOTHBIX JTOBOJBEHO KOHCEPBATHUBHBI, UTO MO3BOJISECT UCIOIB30BATh UX
B KaueCTBe pecypca (PUIOTCHETUYECKHX MapKepOB IpH paboTe ¢ )KMBOTHBIMU CaMBIX Pa3HBIX TAKCOHOB. Y
HAaCeKOMBIX MUTOXOHJpPHANbHbIE TEHOMBI UMEIOT OoJiee MIM MEHee MOCTOSHHBIN pa3Mep, Habop U HOPSIOK
reHoB. TeMm He MeHee, BEICOKAsi KOHCEPBATUBHOCTh MUTOICHOMOB HE MCKITIOUAET BapuabeIbHOCTH Ha YPOBHE

ISSN 2415-3826 (Online), ISSN 2219-3782 (Print). daktopy excneprmeHTansHoi eBorntoLi opraHiamie 2019. Tom 25 373



OMOJIOTHUECKMX CEMEWCTB U BBIIIE, YTO MO3BOJISIET BBISBISATH 0COOCHHOCTH SBOJIOLMHA MHTOXOHAPHAIBHBIX
I€HOMOB Y HaCEKOMBIX, U, B YaCTHOCTH, IIPOCIIC)KUBATh BO3MOXKHBIE CBSI3U MEXKAY OCOOCHHOCTSAMH IIEHCT-
BYIOIIIETO Ha TaKCOH OTOOpa M SBOJIONMOHHBIMH MATTEPHAMH, PEATU3YIONIMMHUCS B MUTOXOHIPUATLHON
JHK.

K HacTosimemy MOMEHTY B MUpe pacIiIM(pOBaHbl U OMYOJIMKOBAHE MUTOXOHIPUAIBHBIE TEHOMBI 39
BHIIOB TJIeH, BKIOYas 9, pacmmdpoBaHHEIX B benapycu. CpaBHUTEIBHBIN aHAIN3 BCEX OITYOIMKOBAHHBIX
MHUTOTEHOMOB ITOKa3aJ, YTO MOXXET OBITH BBISABIIEH P MOTUMOPPU3MOB HEKOAMPYIOMUX 00IacTell, NMero-
LIMX B MUTOT€HOMAaX TJIEH TAKCOHOMUYECKYIO MPUYPOUEHHOCTh. C qpyroil CTOPOHBI, HyKJIE€OTHIHBIE MOCIIE-
JOBAaTEJIbHOCTH OENOK-KOAUPYIOIIMX I€HOB y TJeH 3HaYMTENbHO 0oJiee KOHCEPBAaTHBHBI, YEM B POJCTBEH-
HBIX TakcoHax. JlaHHBIN (akT He ymaeTcss 0OBICHUTD C TOYKH 3pEHUS 0COOCHHOCTEH JAEHCTBYIONIETO HA TaK-
COH 0TOOpa WJIM aKTUBHOCTBHIO METa0OIM3Ma, KaK 3TO OOBIYHO JENaroT MPH OLEHKE CKOPOCTH SBOJIOIHU
muTtoxoHapuanbHoi JJHK y )KMBOTHBIX.

IlepecTpoliku nopsaka pacrnonoxenus reHoB B MTIHK y Tiell BBIABIAIOTCS KpallHE peaKo U, Ipe-
MMYILECTBEHHO, y TpencraBureneii Aphis L., XoTs B ApyruX TaKCOHaX HACEKOMBIX FCHOMHBIEC IEPECTPONKH
HE TOJIBKO BBIABIISIOTCSA, HO UMEIOT (DUIOr€HEeTHYeCKoe 3HaueHue. Y TiIeH OOJbIIMHCTBO M3BECTHBIX MUTO-
XOHJPUAJIBHBIX TEHOMOB HMEET THIINYHYIO MPEIKOBYIO CTPYKTYpPY, IPUYEM TaKHUE THIIBI T€HOMOB BBISBIIS-
I0TCS B pa3HBIX, B TOM YHCIIE, IPOTPECCUBHBIX MOJICEMEICTBaX. B MUTOXOHApHANBHBIX TeHOMAaX TIeH MOTYT
BcTpeuaThes ayminukanuu reHoB TPHK, a Taxoke BeisBieH oaun ciydait aenenuu TPHK y 6emopycckoro
npencrasuTenas Buma Therioaphis tenera. TunmynbiM sBisgeTcs Hamuune uzopopm TPHK B Murorenomax
TJIe, OONBITMHCTBO M3 KOTOPHIX CIIOCOOHO 00pa30BBIBATH THIIMYHYIO CTPYKTYPY KJIEBEPHOTO JINCTA.

Oco0eHHOCTHI0 MUTOXOHJPUAIIBHBIX T€HOMOB TJIEH SIBISICTCS Hanu4yue Oojiee WM MEHee JAJTUHHOTO
HEKOMPYIOLIETO y4acTKa, Ha3bIBaeMOro «repeat regiony, mockojbKy OH 4acTO COICPKUT TaHIEMHBIC MO-
BTOPBI MmuHOM okono 100—-150 m.u. ¥V Th. tenera 3ToT y4acToK MMeET BCE MPH3HAKK MPOMCXOXKIEHUS OT
BupycHoit IHK, uTo kpaifHe HETUNHYHO JJI1 MUTOXOHAPHAIBHBIX T€HOMOB )KMBOTHBIX.

B nienoM MHUTOreHOMBI TJIEH JEMOHCTPUPYIOT Psil OCOOCHHOCTEH B CPAaBHEHHM C MUTOXOHIpPUAIILHBI-
MU reHomMamu apyrux Sternorrhyncha, B mepByto odepesb, 00yCIOBICHHBIC HX YPE3BbIYAWHO BHICOKOH KOH-
cepBaTUBHOCTHIO. [Iponcxoxaenne MpoTsHKeHHBIX Hekoaupyoomux obmacteit B MTJHK Tineit mo cux mop
TpeOyeT U3ydeHusl.
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OCHOBHI PE3YJIBTATHU JOCJIAXKEHb POCJIUHU-EKCTPEMO®LIA
DESCHAMPSIA ANTARCTICA E. DESV B IHCTUTYTI MOJIEKYJISIPHOI BIOJIOT'Ti
ITEHETUKH HAH YKPATHA

lyunuk antapkTuunuii, Deschampsia antarctica E. Desv. (Poaceae) — aBToXTOHHA 371aKOBa pPOCIIMHA
AHTapKTHKH. 3aBISKU CBOIM ajanTauii 0 CyBOPUX YMOB 3POCTaHHSI BOHA IIPUBEPTAE yBary sk IEpPCIEKTUB-
HAW 00’ €KT IS TOCITIKEHHS TeHETHIHHUX, O10XIMITHUX, MOJICKYJIIPHO-010JIOTT9HAX Ta (i310JOTIIHUX Me-
XaHI3MiB CTIMKOCTi POCIIUH IO a0iOTHYHUX CTPECIB.

Hocnimkennst myyanka anTapktuyaoro B IMBI' HAHY posnouanu noHaz AecsTb poKiB TOMY y Bill-
IUTi TEHEeTUKHU KIITHHHUX momyisii. Lle crinpHi poO6OTH, A0 SIKMX 3aTy4eHi BITYM3HIHI Ta 3aKOPIOHHI Op-
rasisaiii, 30kpeMa HarjioHanbHUI aHTapKTUYHUA HayKOBUH LEHTp YKpainu, TepHOMIbChKHUI HaIlOHAb-
HUI nenaroriunuii yHiBepcutet iM. B. I'naTioka, YuiBepcuter Cinesii B Karosiue, [HncTutyT 0X0poHH npu-
pomu [TAH, [HcTuTyT MONEekymsipHOi Gioorii iMm. B.A. Enrensrapara PAH, [actutyT Xxap4oBoi 6i0TexHOIIO-
rii Ta reHomikn HAHY, UepniBenpkuit HamionanpHuil yHiBepceuteT iM. F0. deapkoBuya, KniBchkuil Hatio-
HaeHUH yHiBepcuTeT iM. T. llleBuenka, CapaToBChbKHI Aep>KaBHUN YHIBEPCUTET Ta iH.
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Crucno HampsiMH LUX AOCITIIKEHb HAcTYyMHi. biomexuonociynuii: po3po0iIeHo METOANKY OTPUMAaHHS
ACENTHYHUX POCJIMH IIyYHHKA 3 HACIHHSA Ta IX MIKPOKJIOHAJIBHOIO PO3MHOXKEHHS, sIKa 37aTHa 3a0e3eUnTn
30epeKEHHS TeHETUYHHX Ta (i310J10r0-010XiMIYHIX XapaKTEPUCTUK POCIIUH 3a TPUBAJIOTO KYJIbTHBYBaHHS iN
VIitro; oTpuMaHo KaJroCHI KyJIbTypH Ta POCIHHHU-pereHepanTH. CTBOPEHO KOJICKIIF0 POCIUH 3 Pi3HUX perio-
HiB AHTapKTHKH, NpU3HAueHy 3a0e3MeYdTH MaTepialoM pi3HOIUIAHOBI eKCIepUMEHTH. Di3i0n020-
OioxXimiuHull: PO3MOYATO JOCTIIHKEHHS CTIHKOCTI POCIHH 0 a0iOTHYHUX CTPECIB i, 30KpeMa, IMoKa3aHo, 10
BOHU MArOTh ITiJIBHINEHY CTIHKICTh A0 HOHIB KamMmito, Y@, Tomro. [IpoBeneHo 6ioxiMigHui aHaAi3 BMICTY Ta
cKiany (peHOJBHUX CIIONYK Y TKAHMHAX POCIHH, PO3IIOYATO AOCIIIKEHHS 010J0T1YHOI aKTUBHOCTI €KCTpaK-
TiB, 30KpeMa aHTHUIIYXJIMHHOI, POTHBIPYCHOI Ta aAalITOTC¢HHOI aKTUBHOCTI. Exon02iunuti: BU3HAYEHO €KOJI0-
TiYHI XapaKTepUCTHKH MO BUAY B AHTApKTHI Ta 3aKJIaJ€HO OCHOBHU JUIS HOTO BUKOPHCTaHHS K
IHAWKATOPHOTO JUIi MOHITOPMHTY KIIMAaTHYHUX 3MiH. [eHemuunuii: TPOBEACHO MOJEKYISPHO-
nuToreHeTnyHui anHamiz D. antarctica ta cemu cropiiHeHHX BH/IiB, BCTAHOBJICHO OCOOJMBOCTI iXHIX Kapio-
TUIB Ta KiabKicTh suepuoi JIHK. s D. antarctica smaiizeno HOBiI XxpoMocoMHi (opMH, 30KpeMa MiKCOTI-
JOiAM, TPUTUIOIAN Ta POCTUHHU 3 B-xpoMocomamu. BuBueHO 0cOOIMBOCTI eMOPiOHATBLHOTO PO3BUTKY IMOPiB-
HSIHO 3 iHIIMMY BuAaMu. [IpoBeaeHo aHalli3 TeHeTHYHOTO MoJIiMopdi3My Ta BCTAHOBJIEHO AEAKI 0COOIMBOCTI
TEHETHUYHOI CTPYKTYPH AOCTIIKEHNUX TOMYJIAMiA y perioHi. [TokazaHo, mo s BUAY XapaKTEPHUM € TOpPiB-
HSHO HHU3BKUH PIBEHb T'€HETHYHOTO PI3HOMAHITTS Ta 3Ha4yHa audepeHmianis nomymanid. Metogamu 6ioiH-
¢dopmaTudHOrO aHamizy mnepeadadyeHO iCHYyBaHHS TeHIB JABAAUATH TPAaHCKPUNIIHHUX (aKTOpiB POIUHH
AP2/ERF, 3anydeHux mo BiamoBimi Ha abiOoTHYHI cTpecH. TpH 3 MHUX T€HIB KJIOHOBAHO Ta BU3HAYEHO IXHIO
MTOCIIOBHICTh, PO3MIOYATO AOCHTIKEHHS 0COOIMBOCTEH iX excrpecii. BusHaueHo 0cOOIMBOCTI CTPYKTYPHOI
opranizauii reniB 5S pPHK, BcraHOBi€HO, 1110 BOHM MpeICTaBIeHI B IHAWBIAyalTbHOMY T€HOMi KilbKOMa
KJIacaMU TOBTOPIB, SIKi BiAPI3HAIOTHCS 32 TOBKUHOIO Ta MOCIIZOBHICTIO HETPAaHCKPHOOBAaHOIO crieicepa.

OTpumMaHi pe3yiabTaTH € BOKIMBAM BHECKOM y PO3YMIHHS MPOIECIB afanTarii pOCIHH J0 eKCTpeMa-
JBHUX YMOB JTOBKIJUIAL.

PEIIETHUKOB B.H., CIINPUJ10OBHUY E.B.
T'HY «lJenmpanvnuviii bomanuueckuii cad HAH benapycuy, e. Munck, berapyco

BUOCHUHTE3 AJIKAJIOUJIOB KAK BO3MOXKHBIN 3BOJTIIOIIAOHHBIA ®AKTOP YPOBHSI
BBIXKUBAEMOCTH OTAEJbHBIX TAKCOHOMUYECKHUX I'PYIIIT PACTEHUI

Cpenn BTOPUYHBIX META0OJIUTOB PACTEHUH ANKAIOWIBI SBISIOTCS YHUKAJIHHBIMHI BEIIECTBAMH BBUIY
CHJIBHOTO (DPM3MOJIOTHYECKOT0 BO3JCHCTBHSI Ha KMBOTHBIC OPIraHU3MBI, U, B OOJBIIMHCTBE CIIy4acB, CJIOKHO-
CTH coCTaBa. XapaKTepHOW 0COOEHHOCTHIO AKAIIONIOB SBJIseTCS Hajdnuue B ux coctae NH-rpymmsr u apo-
MaTudecknx kojem. [lo xummdeckoil mpupose oTimgaroT ankamouasl ¢ NH-rpynmoit BHyTpn apomatnde-
CKHX KoJiell (TaKk Ha3bIBaeMble MCTUHHEIC aIKaIOUABI WK dyankanouabl) u ¢ NH-Tpymnmoii BHe 3THX Kojell
(Tak Ha3BIBacMble MPOTOAIKANIONIBI). PaccmarpuBas cucTeMaTHUECKHE TPYIIBI PACTUTENFHOIO 11apCTBA Ha
HaJIMYKe aNKaJouI0B, MOKHO BEIIEINTH HECKOJIBKO CEMEWCTB IBETKOBBIX pacTeHuii: 606oBwie (Fabiaceae),
macieroBsie (Solanaceae), makossie (Papaveraceae), morukosbie (Ranunculaceae), mapessie (Chenopodia-
ceae). Lllupoko M3BECTHBIMU aKAIOUIAMH SBISIOTCS MOP(UH, CTPUXHHUH, XUHUH, 3 eIPHH, HUKOTHH, KOJI-
xunuH 1 Jp. Cpeau ceMelcTB pacTeHUH alKallOuIIbl paclpoCTpaHeHbl HepaBHOMepHO. Hanbonee mupoko
OHHM TIPE/ICTABJICHBI y MMOKPHITOCEMEHHBIX. B Bomopocisx, rpubax, Mxax, HaloOpOTHUKAX W TOJIOCEMEHHBIX
PACTEHHUAX aJKaJOUABl BCTPEUAIOTCs PEIKO.

B pacTeHusix — mpoayleHTax ajakalouJOB Yalle BCEro COAECPKUTCS HE OUH, & HECKOJIBKO alKalOuJ0B
(mo 70-tn), HO O0OBIYHO TIpeobanaroT 1-3 nux Buma. Obmee copepIkanre aTKalOuI0B B PACTEHUH BapbUPYET
B nipeenax 1-3 %.

B IlentpansHom 6otanndeckoMm canxy HAH benapycu co3gana KoJuteKuus 1eKapcTBEHHBIX pacTeHHH,
B KOTOPOH MpEeACTaBICHBI BUIbl PACTCHUN-NIPOAYLIEHTOB AIKAIOUAOB IIUPOKOI0 CUCTEMATHUECKOTO IJIaHa.
JeranpHOE HccnenoBaHue MPOBOAMIOCH C UCTIONH30BAaHUEM JIYKOBHYHBIX PACTCHHMH, HAKAITUBAIOIIMX MPO-
TOANKAJIOUABI, TPEUMYIIECTBEHHO OMLIUKINICCKUE KOJIXUIIMHOBBIC COCTUHEHUS.
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B nacrosiee BpeMs He 10 KOHIIA BBISICHEHA POJIb aJIKaJIOUOB JUIsl pACTEHUH, OJJHAKO €CTh OCHOBaHMS
[oJIaraTh, YT0 WX OMOCHHTE3, KOTOPBHIA OCYIIECTBISIETCS W3 aMHUHOKHCIIOT, SIBIISIETCS CIIEICTBUEM COBOKYTI-
HOCTH MEXaHHU3MOB €CTECTBEHHOTO OTOOpa Ha MaJOM T€HETHYEeCKOM YPOBHE coriacHo Teopuu T. 1oOpkaH-
ckoro, 1937, xorga BUABI MOTYT PACLIECTIATHCS MOJ NEHCTBHEM KaK BHYTPEHHUX T€HETHMUYECKHX, TaK U
BHEIIHUX (PaKTOPOB (BO3MOKHO, 3aIIUTHOTO Xapakrepa). OfHa U3 CyILIECTBYIOIINX TEOPHHA O POJIH alKallo-
JIOB B KU3HU PACTCHHUN CBOJIUTCS K MX 3aUTHOW (hyHKIMH. He uckirouaeTcs Takyke MHEHHE, 9TO OMOCHUHTE3
AJNKaJIONJIOB B COCTaBe BTOPHYHBIX META0OJIHTOB — 3TO «TYNMHKOBAas» JBONIONHS OTAEIBHBIX TAaKCOHOB y
PaCTHTENBHBIX OPTaHU3MOB.

NATALIA BOROWSKA-ZUCHOWSKA! ~ALES KOVARIK?, EWA ROBASZKIEWICZ',
ELZBIETA WOLNY', ALEXANDER BETEKHTIN'!, ROBERT HASTEROK"

! University of Silesia in Katowice, Katowice, Poland

2 Institute of Biophysics, Academy of Sciences of the Czech Republic, Brno, Czech Republic

EXPLORING THE MECHANISMS OF NUCLEOLAR DOMINANCE — A CLOSER LOOK ON
THIS ENIGMATIC PHENOMENON IN ALLOTETRAPLOID BRACHYPODIUM HYBRIDUM

Nucleolar dominance (ND) is a phenomenon which takes place in some hybrids and allopolyploids,
and consists of selective suppression of the activity of 35S rRNA gene set inherited from one of the progeni-
tors. Considerable attention has been paid to discover the molecular mechanisms which are responsible for a
particular state of ribosomal DNA-linked chromatin. Although our understanding of the involvement of dif-
ferent epigenetic landmarks in ND establishment and maintenance has advanced greatly over the last decade,
the mechanisms governing which parental rDNA set is chosen for inactivation still remain unclear.

Brachypodium hybridum is a natural allotetraploid (2n=30; BdBdBsBs) with putative ancestral ge-
nomes originating from two diploid species, i.e. B. distachyon (2n=10; BdBd) and B. stacei (2n=20; BsBs).
In 2008, we demonstrated preferential silencing of B. stacei-inherited ribosomal genes in B. hybridum. This
presentation outlines our current comparative studies on ND molecular basis in several B. hybridum geno-
types. The distribution of 35S rDNA loci inherited from both ancestors is shown in mitotic metaphase chro-
mosomes, prophase | meiocytes, microspores, and in different tissues of immature and imbibed embryos.
Additionally, we aimed to investigate the epigenetic status of 35 rRNA gene loci in B. hybridum. The DNA
methylation status and histone immunopatterns (e.g. H3K9me2, H4K5ac, H3K9ac, H3K4me3) of 35S rDNA
loci were determined. Moreover, Southern blot hybridisation on genomic DNA of different B. hybridum
accessions was used to determine the ancestral 35S rDNA contributions.

Financial support from the National Science Centre Poland (grants no. 2012/04/A/NZ3/00572 and
2014/14/M/NZ2/00519) is acknowledged.

BURIACHENKO S.V.,, STEGNIY B.T.

NSC Institute of Experimental and Clinical Veterinary Medicine,
NAAS of Ukraine, Kharkiv, Ukraine,

e-mail: semenb837@gmail.com

IDENTIFICATION OF GENETIC MARKERS OF THE GENETIC VARIABILITY OF AVIAN
INFLUENZA A SUBTYPES HIN1 AND H7N9. DETERMINATION OF PRIMERS FOR THE
DIAGNOSTIC METHOD (RFLP METHOD)

HA, NA, and NP genes are potential candidates as markers of genetic variability in avian influenza vi-
rus in birds, animals, and humans. The purpose of this study was to extract the potential of the HA, NA, and
NP genes as markers of the polymorphism of avian influenza A viruses in domestic animals and humans
with respect to the subtype H7N9 birds. The study used the MEGAG6 and VectorNTI-11 Smith-Waterman
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algorithm nucleotide sequences of the hemaglutinin (HA), neurominidase (NA) and nucleoprotein (NP)
genes taken from the virus database. A common region at the 3'-end of the segments was used to select the
reverse primer sequences for amplifying the HA-NA and NP genes. To select direct primers, multiple align-
ment of all the HA, NA, and NP gene sequences deposited in the ISD database (www.flu.lanl.gov) was per-
formed. Then consensus sequences were formed for the HA and NA-ta NP genes; found common conserva-
tive areas (motifs) and selected sequences of direct primers for the first and second stages of amplification in
compliance with the general principles, the choice of primers. The following algorithm was used to select
oligonucleotide markers capable of specifically detecting a specific subtype of AIV: all HA, NA and NP
sequences in the database were divided into groups according to certain variants of hemagglutinin (H1 and
H7), neuraminidase (N1 and N9) and nucleoprotein (NP). The resulting groups were divided into subgroups
according to the origin of the virus (isolated from humans, birds, etc.). For each of the 40 resulting, sub-
groups formed a consensus sequence. Then, the most conservative motifs within, limited by the primers of
the second amplification stage, of the genomic segment, were determined. When it was not possible to iden-
tify a rather conservative motive, within the subgroup phylogenetic analysis of the sequences was performed
with its division into smaller subgroups. Then formed a consensus sequence and conducted a search for con-
servative areas. A total of 3500 sequences of hemagglutinin, neuraminidase, and AIV nucleoprotein seg-
ments were analyzed. Variable structural regions of the nucleotide sequences of genes were determined. In
all genes, single nucleotide substitutions are acquired, and the most polymorphic loci are located at the 3 ‘and
5' ends of the sequences. The number of oligonucleotides selected to determine a specific variant of HA, NA
and NP depended on the number of identified conservative regions in the amplified region and on the degree
of variability within the region. Based on the analysis, primers were selected (2 for each gene of two sub-
types) for an isothermal loop amplification reaction of viral genes, a set was constructed consisting of 6 dis-
criminating oligonucleotides for specific analysis of AIV subtypes. The results of the analysis showed that
the identification of RNA mutations and the most variable gene loci can be used for the genotyping of in-
fluenza A viruses.
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COMPARATIVELY BARCODED CHROMOSOMES OF BRACHYPODIUM TELL
THE STORY OF THEIR KARYOTYPE STRUCTURE AND EVOLUTION

Recent synteny-based paleogenomic analyses have identified polyploidisation and dysploidy as the
prime mechanisms that are responsible for the diversity in plant karyotypes and indicated that nested chro-
mosome fusions (NCF) are crucial for shaping the chromosome structure in grasses. Although it provided
insight into the putative numbers of protochromosomes in the monocot progenitors and permitted the karyo-
types of some present-day grasses, including B. distachyon, to be connected with their hypothetical ancestral
karyotypes, these studies did not involve other Brachypodium representatives. We present comparative cha-
racteristics of various Brachypodium karyotypes using multicolour FISH with chromosome-specific probes.
In order to gain the detailed insight into the structure and evolution of individual chromosomes at the cyto-
molecular level, we conducted cross-species FISH mapping with series of BAC clones that were derived
from chromosomes Bd1-Bd5 of B. distachyon and ordered on its physical map. Using this approach, we
demonstrated the presence of NCFs and other chromosome rearrangements, such as Robertsonian rear-
rangements, translocations and inversions that are responsible for diverse karyotypes structure across the
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genus; some of them were strictly genome-specific. This provides new data regarding karyotype evolution in
several Brachypodium species that have various basic chromosome numbers and different ploidy levels.
Good examples are prolonged genome stasis found in B. hybridum after the formation of this annual allote-
traploid and chromosome dysploidy with diverse genome organisation observed in some perennials, for ex-
ample B. pinnatum, B. phoenicoides and B. mexicanum. Such cytomolecular studies, in particular when
combined with the findings of the ongoing whole genome sequencing projects and further molecular phylo-
genetic analyses, should contribute to resolving the still enigmatic phylogenetic relations within the Brachy-
podium genus.
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GENETIC, EPIGENETIC AND METABOLOMIC DIFFERENTIATION OF TURKISH
BRACHYPODIUM DISTACHYON ACCESSIONS INTO TWO
GEOGRAPHICALLY DISTINCT POPULATIONS

As an annual species, growing on broken ground Brachypodium distachyon (Brachypodium),
represents an ideal model with which to suggest the molecular drivers of environmental adaptation. We have
initiated a project where we are assessing the relative contribution of genomic, epigenetic, transcriptional and
metabolomic variation to environmental adaptation. Turkey represents one site of Brachypodium diversifica-
tion and can be broadly sub-divided into five distinctive climato-environmental regions; representing differ-
ent rainfalls, temperature ranges, altitudes, and soil types. A new collection of Brachypodium accessions was
established by sampling at 12 sites within each of the regions. Seed (T,) was taken from each accession and
grown under uniform controlled environmental conditions at Aberystwyth University. Thus, any variation
reflected innate differences arising from environmental adaptation. At six weeks following germination, T,
leaves were sampled and assessed for genomic (WGS), epigenetic (BS-Seq), transcriptional (RNA-seq) and
metabolite (by high resolution Flow-Infusion Electospray - Mass Spectroscopy; FIE-MS) variation. Pheno-
typic analyses indicated that the T, population could be broadly differentiated into two subpopulation based
on seed dimensions, plant height, period of vernalisation, flowering time and drought tolerance. Genome
sequencing (10 fold coverage) also indicated that variation in single nucleotide polymorphisms was linked to
a north and southern Turkish population; broadly delineated by the Anatolian plateau. Further assessment
indicated that epigenetic, transcriptional and metabolomic analyses also aligned with the Northern-Southern
split in Brachypodium populations. Examination of the molecular drivers for this split are indicating that; for
example, epigenetic-regulatory genes, drought-linked transcriptional regulators, TCA (tricarboxylic acid)
and glyoxylate cycles were differentially active in the two populations. We suggest that our data indicated
that natural selection through both genetic and epigenetic variation to drive adaptive changes in the transcrip-
tome and metabolome.
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