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ITenbio paborsl ObLIO, MCHONL3YA 0asy gaHHBIX The Arabidopsis Information Resource, momo6parh
12 SSLP-mapKepoB, pacupeeieHHBIX 10 XPOMOCOMAaM U ILJIeYaM XPOMOCOM apabuaoIcuca, OITUMU3UPO-
BaTh YCJIOBUS aMILTU(GUKAIIUY KaKI0T0 13 hparMeHToB. [J1a ugeHTuuKanuy s5KoTumoB A. thaliana u ux
rubpuna B kauectBe [JHK-MmapkepoB mcmoab3oBaau mocienoBareabHocT SSLP, KoTopbhle y apabumoricuca
BBICOKOIIOJIUMOP(HBI 1 IPOCTHI B IpuMeHeHU. C ITIOMOIIBIO 9TO# 0a3bl JAHHBIX ObLIN IIOJ00pPAaHbI IpaiiMe-
poel gaa 12 SSLP-mapkepoB, pacmpefejeHHBIX II0 BCeM XPOMOCOMAM M HX IIjaedaM. PacTUTEeJIbHBIM
MaTepuasioM cayskuiau auauu A. thaliana sxorunos Columbia u Landsberg erecta. B pesyabraTe mpose-
IEeHHBIX 9KCIIEPUMEHTOB 110 onTtuMusanuu ycaosuii IIIIP 6n110 yecTaHOBIEeHO, uTo ABycraauiinaa IIIIP c
HWCIIOJIb30BAHUEM IBYX TeMIEPATypP OT:KUTa MPaMepoB B KaXKJAOM ITUKJIE IT03BOJISIET 9(PPEKTUBHO aMILIN-
dummpoBaTh Bce paccMaTpuBaeMbie B pabore parmenTsl. OupeeseHbl YCIOBUA IJIs IPOBEAEHUA NBYX
IIIIP-MyaIbTHUIIIEKCOB, KaXKABIN U3 KOTOPHIX ITO3BOJISAET aMILIU(PUIIMPOBATE II0 ABa (pparMeHTa, U OJHOTO
IIIIP-myabpTUIIIeKCca — AJad aMIinGUKauu Tpex MapkepoB. PaspaboramHas cucrema [JHK-mapkepos
MOKeT OBITH MCII0JIb30BAHA AJIA U3YUEeHU ITOBeJIeHUA 1 HACJIeJOBAHUA KaK A0 X POMOCOMBI MATEPUHCKOTO
¥ OTI[OBCKOTO T€HOMOB T'OpUI0B apabumomcuca, a TaKKe JaeT BOBMOKHOCTD OBICTPO 1 3((MEKTUBHO IIPO-

BOJUTH TeHeTUYeCKUil aHaJINU3.

Knrouesste cnosa: skorunsl Arabidopsis thaliana, SSLP-mapkepsl, III[P-MmyabTHILIEKC.

B Hacrosmiee Bpems paspaboTaHbl MHOTO-
YUCJIEeHHbIE METOAbl U3YUYEHUsS PasJIUIYHBIX
OpTraHmM3MOB Ha YPOBHE IIOCJIEOBATEIHLHOCTEN
OHEK, uro mo3BoJigeT TPOBOAWUTH MAacIITab-
Hble KMCCJIEOBAHUA OPraHM3aIlil UX I'eHOMOB,
N3MEHUYMBOCTA ¥ CTAOMJIBHOCTH, OHOpPA3HO-
00pasus, 9BOJIOIMOHHOTO pa3BuTuA u T. . Co-
BOKYIHOCTH HOAXOHO0B ¥ METOJOB IIOJ OOIIHM
HasBanueMm «J/[HK-mapKupoBaHue» mgaeT BO3-
MOJKHOCTDb BBIABJATH OTJHUYUS B IIEPBUYHON
crpykrype JHK [1]. PazHoBMAHOCTBIO YacTo
ucnoabdyembix [[THK-MmapkepoB ABIAOTCA I0-
CJeI0BaTeJIbHOCT MUKPOCATEJJINTOB — He-
Komupymoiux ydactkoB JIHK, cocroamux us
TAHIAEMHO PaCIIOJIO}KEHHBIX, MHOTOKPATHO II0-
BTOPSAIOIINXCA KOPOTKUX (OT OJHOTO 0 IIIEeCTH
map HyKJeOTHI0B) MOTUBOB. Pas3iuumnbie opra-
HU3MbI, 9KOTUNIbI, ()OPMBI U BHUALI HMEIOT Pas3-
HOE KOJIMYEeCTBO TAKWUX TOBTOPAIOINIMXCA DJIe-
menToB [{HK B nanaom goxyce. [TlomumopdHabIE
JIOKYCBHI C aJIJIeJIIMU Pa3HOM AJUHEI (B 3aBUCH-
MOCTHU OT KOJIMYECTBa IIOBTOPOB) ITO3BOJISIOT
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JIETKO UAeHTUPUIINPOBATh TOT UJIU UHOM reHo-
THII IIyTeM aMILTu(GUKAIUT MIKPOCATEJIJINTHO-
ro pparMeHTa B MOJIMMEPA3HOU ITEITHOMN peakr-
muu (ITI{P) ¢ mocaenyrooIiuMm orrpeieieHueM ero
pasmepa.

B ucciemoBanusax, MOCBAIEHHBIX IIPOIEC-
caM u3MeHUYnBOCTU reHOMa y A. thaliana, Mbl 1c-
moJb3oBain Mapkepsl SSLP (Simple sequence
length polymorphism). 9Tu MuKpocaTeJ InuT-
Hble MapKepbl HMEIT KOJOMUHAHTHBIN THII
HacJemOBaHUsA, IPOCTHI B MIPUMeEHEeHU’, TPeOy-
0T MUHUMYM 3aTpaT PeaKTHUBOB U BPEeMEHU U
BecbMa mH(popMaTuBHEI [2, 3]. OgHa us3 3amgau
HAIIIUX WCCJEMOBAHUN — WU3yYeHHe SIBJICHUS
COMaTHUYeCKOIi cerperamuu XpPOMOCOM, 0C00O0-
ro THUIA JeJIeHUS COMaTUYEeCKUX KJIETOK, IIPU
KOTOPOM BO3MOJKHO MEH030I000H0e pacipe-
IeJieHe XPOMOCOM MEXXKAY JOUePHUMHU KJIeTKa-
MU, UYTO MOKET MPUBOAUTH K TaIJIOUAUIAIIUU
u romosuroranuu [4—6]. [lna usydeHua mose-
IeHus W HaCJIeIOBAaHUS XPOMOCOM MaTepUH-
CKOT'0 M OTIIOBCKOT'O T'€HOMOB MPU HUHIYIIUPO-
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BaHUU COMATHUYECKOI cerperanuyu ObLI CO3IaH
rubpun A. thaliana mexny skorunamvu Columbia
u Landsberg erecta, XpoOMOCOMBI KOTOPBIX JIETKO
uneaTudumpoBats ¢ momoirbio JJHK-mapkepoB
[7]. ¥V apabupmoncuca onmcausl 60siee 50 KogoMm-
HaunTHbIX SSLP-mapkepos [8, 9]. Bell u Ecker
MIPOJIEMOHCTPUPOBAIM HAa IIIeCTH 9SKOTHUIAX,
B ToM umciie Ha Columbia u Landsberg erecta,
YTO 3TU MHUKPOCATEJIUTHI Y apadbumoIrcuca Io-
CTATOYHO BBICOKOMOJMMOP(MHLI W MOAXOMAT
I nAeHTu(UKanuu reHoTumos [8].

ITenbro paboThI OBIIO, UCIIOJAB3YS 6a3y JaH-
Heix TAIR, momo6patre 12 SSLP-mapkepos,
pacmpeesieHHBIX II0 XpOMOCOMaM M IIjaeuam
XpPOMOCOM apabugoncuca, OITUMU3UPOBATH
YCJIOBUA aMILIM(PUKAIUM KaKkIoro mu3 Qpar-
MEHTOB U JJIsI OMHOBPEeMeHHOI aMILIn(UKaIuu
HECKOJbKUX (PParMeHTOB — MYJIbTHUILIEKC-
weix IIIIP, a Tak:ke paspaborath omguu IIIIP-
MYJbTUILIEKC VIS TPeX MapKepPOB U BA MYJIb-
TUIJIEKCA, KaKAbINM M3 KOTOPBIX II03BOJISET
aMIIn(pUIITPOBATH 110 ABa (pparMeHTa.

Ma’repna.m,l U MeTOabI

PacmumenvHblii mamepua u co30arue 2u-
Opuda. Jnsa sKcuepuMeHTa MCIOJIb30BAJIN JIU-
Huu A. thaliana sxorunoB Columbia (Ne1093,
NASC) u Landsberg erecta (Nel1298, NASC).
Ilepen 1mmoceBOM C I€JIbI0 BHLIPDABHUBAHUS TEM-
IIOB Pa3BUTUA IIPOPOCTKOB IIPOBOAUIU SIPOBU-
3aIlUI0 CEMAH Ha IPOTAMKEHUN 2 CYT IIPU TeMIIe-
parype 4—6 °C. 3aTeM IpOPOCTKY BhIPAII[UBATIN
B ycaoBuAx 3akpbiToro rpyura (pH 5,6-5,8)
u 16-1acoBoro ¢cBeToBoro mnepuoaa. C moMoImibio
OMHOKYJSAPHOTO MHKPOCKOIIA OCYIIEeCTBJIAIN
KacTpanuio ¥ OPUHYIUTEIbHYI0 TUOpUAM3a-
IO pacTeHuit apabugorcuca.

ITo006op /IHK-maprepog IPOBOSUIIN C IIOMO-
b0 IIOMCKOBOTO pecypca Beb-caiita TAIR Ta-
KHUM 00pa3oM, 4TO0bI Ha KaxKI0M Ijieue ¢ 1-it mo
4-10 XpPOMOCOMY HaXOAMJIOCH II0 OHOMY MapKe-
py # Ha oboux Taeuax H-ii XPOMOCOMBI — IIO
IBa Mapkepa. Pasuuiia niuH ¢GparMeHTOB pas-
HBIX JIOKYCOB COCTaBJSAET OT 15 II. H. 1 BBIIIIE,
YTO IMO3BOJISET JIETKO OTJINYATh 9TU (DParMeHThI
B 4% -M araposHoM reJie. ITociiemoBaTeibHOCTHI
IIpaiiMepoB IIPeICTaBJIEHBI B TAOIUIIE.

Buvidenenue IHK u ycaosus III[P. I'enom-
uyo JHK BbIgensanu m3 JUCTHEB PACTEHUH 110
metony CTAB [10]. KauectBo u KOHIIEHTpa-
muio [[HK ompepensim ¢ mOMOIIBIO CIIEKTPO-
doromerpa SPECTRAmax PLUS384. Cwmecsh
IIITP ma omuy peakxruio (15 pl) comep:xasa:
1,5 pl 10x peaknmonnoro 6ydepa (SibEnzyme),
2,5 mM MgCl,, 0,4 nM xakzmoro mnpaiime-
pa, cmecb dNTPs (250 uM xkamxmoro), 0,2 U
Taq-morumepassr (SibEnzyme) u 30-40 #Hr

reamomuoi JITHK. Temmeparypy or:kura ycra-
HaBJWBAJIN OBKCIEPUMEHTAJBHBIM ITyTeM IJIA
KasKJI0¥ maphl IpaiMepoB B OTAEJIBHOCTH, a 3a-
TeM B MYJbTUILIEKCHON KomOuHanuu. OpueH-
TUPOBOYHYIO TEMIIEPATYPYy OTIKUTA OIIPeessd-
Ju 1o opmyJie:

Tm (°C)=4(G+C)+2(A+T)—5,

rae G, C, AuT — KoJIM4ecTBO COOTBETCTBYIOIIIX
HYKJIEOTHUOB B IIOCJIEOBATEILHOCTY IIpaiiMepa.

TepMOIMKJ peakIuy CTapTOBaJ C HAaYab-
HOU AeHaTyparnuu B Teuenue 4 muH nipu 94 °C,
3aTeM cJemoBaiud 35 IMUKJIOB aMILIN(MUKAIINNI
B0c — 94 °C, 30 c — 45 °C, 30 c — 60 °C,
2 mua — 72 °C), puHaIbHAA MHKyOAIuA CO-
craBisaaa b muH upu 72 °C.

AeKTpodopes IPOBOAUIIN 10 CTAHIAPTHOMN
mporenype B 4% -M arapo3HoM reJjie B HeCKOJIb-
Kux moBTopeHuUax [11].

PesyabsTaTsl u 00cysKkaeHIE

Jia m3ydyeHUAa cOMaTUUYECKOI cerperamuu
XPOMOCOM OBIJIO BasKHO ITPOCJIEKUBATH HacCJe-
JIOBaHMe KasKI0M XPOMOCOMBI OTIIOBCKOTO 1 Ma-
TEePUHCKOTO TeHOMOB TrmOpuaa apabumoricuca.
ITosTomy mbI mogob6panu SSLP-MapKkepbl TaKUM
o0pa3om, uTO0 OHU pacIiojarajuch Ha KasKJI0M
ImjIeye Kas a0 xpomocoMsl. [ja 5-if xpomoco-
MBI OBLTIO BEIOPAHO IIO [Ba MapKepa Ha Ka'Kaoe
euo. VTHQOpMAIUIO O IIOCIeL0BATEIbHOCTAX
mpaiMepoB, pasmMepax (pparMeHTOB U UX JIOKa-
JIMBAINY TTOJYUUIN U3 TaHHBIX, OMTyOJUKOBAH-
HBIX B [8] u 6ass! fanubIX TAIR.

DyHKIUA «KapTa XPOMOCOMBI» ITOCTYITHA
B 6ase maumubix TAIR (http://www. Arabidop-
sis.org / JSP / ChromosomeMap/tool.jsp) u
ObLyIa UCIIOJIB30BAHA JIJIA COIIOCTABIEHUA (DUBH-
YEeCKOTO PACIIOJIOKEHU A MOJTUMOPGMHBIX MapKe-
POB IaHHBIX S3KOTHUIIOB (puc. 1).

ITockorpKy uacToTa COMATHUYECKON Cce-
rperanuy B HAIIUX IIPeIBapUTEJbHBIX JKC-
nmepuMeHTax cocrtaBiasana 1-3% [12], nasa
BBIABJIEHUS (DeHOMeHa HeoOXOquM aHaIu3 3Ha-
YUTEeJHLHOT0 KoJimuecTBa pacrteHuii. Ciaemosa-
TEeJbHO, ONITUMUBAINA IIPOBEJIEeHUA aHAIU3a C
LIeJILIO YMEHBIIIEHUA 3aTPAT BDEMEHU 1 CPEJICTB
B JAaHHOM CJIyyae MMeJia BasKHOe 3HaueHHe. B
CBABU C BTUM OBLIM TPEANPUHATHI dKCIEPU-
MEHTBI TI0 pa3paboTke myabTuiIeKcHoi ITIP,
MMO3BOJIAOINEl ITPOBOAUTL TEHOTUIIMPOBAHUE
HECKOJIbKUX JIOKYCOB OJHOBPEMEHHO B OJHOU
peakruu ITITP. [lyia pemteHus sTux 3agad ObLIO
HeoOxoxuMo: 1) momoOpaTh KOMOMHAIITUU MU-
KPOCATEJJINTHBIX MapKEPOB PasHBIX JIOKYCOB
C HEOAWHAKOBOU AJIMHOI (h)parMeHTOB, UTO IIO-
3BOJIUT YETKO OTJAWYATH 9TU (PparMeHTHI IPU
IPOBeIeHN Y 3JIeKTPo)opesa B arapo3HOM TeJie;
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JTHEK-mapkepsl 1 mpaiiMepsl, uciioab3oBaHabie qias [IIIP-peakmuit

o , , Pasmep IIIIP-
Ne |Muxpocareaaur| Xpomocoma OCTETOEATENLHOCTS 5 —> 3 npoaykTa (1. H.)
forward, reverse
Col Ler
F: -TGATGTTGAGATCTGTGTGCAG-
1 | F16J7-TRB 1 R: -GTGTCTTGATACGCGTCGAT- 165 114
F: -GGCTCCATAAAAAGTGCACC-
2 NGA280 1 R: .CTGATCTCACGGACAATAGTGC- 105 85
F: CCCAAAAGTTAATTATACTGT-
3 CIw2 2 R: -CCGGGTTAATAATAAATGT- 105 90
F: -GAGGACATGTATAGGAGCCTC-
4 NGA168 2 R: -TCGTCTACTGCACTGCCG- 151 185
F: -GCAACTGAATTTGTTTTCGTTTG-
5 | ATDMC1.1 3 R: -TTGATTAGTGGATCCGCAAACAA- 2200 342
F: -GTTCATTAAACTTGCGTGTGT-
6 CIw4 3 R: -TACGGTCAGATTGAGTGATTC- 190 215
F: GGTTAAAAATTAGGGTTACGA-
7 CIW5 4 R: -AGATTTACGTGGAAGCAAT- 164 144
F: -CTCGTAGTGCACTTTCATCA-
8 CIwe 4 R: -CACATGGTTAGGGAAACAATA- 135 150
F: CAGTCTAAAAGCGAGAGTATGATG-
9 NGA151 3 R: -GTTTTGGGAAGTTTTGCTGG- 150 120
F: -TGCCCCATTTTGTTCTTCTC-
10 [ NGA106 3 R: -GTTATGGAGTTTCTAGGGCACG- 157 123
F: -AAACTCGAGAGTTTTGTCTAGATC-
11| PHYC.3 3 R: -TCAGAGAATTCCCAGAAAAATCT- 207 222
F: CAGACGTATCAAATGACAAATG-
12 CIW9 3 R: -GACTACTGCTCAAACTATTCGG- 165 145
3,[[90]) 1 najiee — pPe3yJabTaThbl TUIIMYHOI'O SKCIIEpUMEHTA.
2) momobpaTh TeMIlepaTypy OT:KHUra IIpai-
MepOB, IPU KOTOPO B Xo[e aMIIUPUKAIINU A B cwz % gows 3
HPOUCXOAUI Obl CHUHTE3 MAKCHUMAaJbHOIO KO- Frel7-TRe ALS1
JIMYecTBA XOPOIIO PasJMYUMBIX (hPparMeHTOB. Tomc11 cws toe

Pacuernble 3HaUeHUS TeMIIEPATypP OTHKUTA CY-
IIeCTBEHHO PAal3JINYAJINCh AJIA PA3HBIX ITpaiMe-
poB u ux xombunamuii: ot 50 °C go 68 °C. Bua-
gajie mbl rpoBoausiu IITIP nis kammoro JoKyca
B OTZIeJbHOM IIPOOUPKE, UCIIOJIb3YA TePMOIIITKJI
C ONHUM M3 CPeJHUX 3HAUEHUI TeMIepaTryp:
50 °C, 55 °C, 60 °C. OgHako Ipu TaKOM PEKU-
Me He BCce (PparMeHThl aMIINPUIIMPOBAJIUC,
HapabaThIBAJIOCh MHOI'0 HECHEIIU(PUUHBIX IIPO-
IYKTOB, KapTWHa HA 3JIeKTpodoperpamMmme
ObLIa HeueTKOIi. B pesysbTaTe IpPOBEAEHHBIX
9KCIIEPUMEHTOB 1o mnoxodopy ycuaosuii IIITP
OBLTIO yCTaHOBJIEHO, uTO aBycraauiinasa IIIIP
C HCIIOJIb30BAHUWEM [IBYX TEMIIEPATyp OTKUTa
npaiMepoB B Kax oM mukjae — 45 °Cu 60 °C —
n0o3BoJAeT 3(P(PEeKTUBHO aMIJINPUINPOBATH
BCe WHCHOJIb3yeMble (parMeHTbl. IIoCKOJIBKY
pasHuiia B pasmepax pparmenToB [[HK cocras-
JsJa He MeHee 15 1. H., saeKTpodopes TPoOayK-
TOB aMmmuuramuu B 4% -M araposHoM reje
MO3BOJIAJ YEeTKO MX Pasjinyarh. Pes3ysibTaThbl
aMIIuUKAIUU U pasfesieHus (HparMeHTOB
B reJjie IIpuBeJeHbl Ha PuC. 2.
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GALGE

Puc. 1. TeneTnueckasa kapra, IOKa3bIBAIONIA
IIO3UITUU MUKPOCATEJIJINTOB HA XPOMOCOMAX
Arabidopsis thaliana

Pasmepsr amnuuinpoBaHHBIX (hparMeH-
TOB [IJIsI KasKAOTO 13 MapKepoB COOTBETCTBOBA-
au oxumaeMbIM (Tabauma). B MyabTHUILIEKC-
vHou peaknuu aaa 1-ro (F16J7-TRB) u 2-ro
(NGA280) mapkepoB o0pasyrooTca (QparMmeH-
Tl ganHoM 165 m 114 m. H. COOTBETCTBEHHO
B cayuae skoruma Columbia (A) u gauuon 105
u 85 1. H. — Landsberg erecta (B). B renomuoit
JHEK rubpuga mpucyTCTBYIOT BCe UeThIpe (par-
MeHTa. AHaJloTMUHas KapTUHa HaOJIomaercs
W I OCTAJNBLHBLIX MYJBTUILIEKCOB (TabJuuIla;
puc. 2). [lns ogHOTO 13 MUKPOCATEJJINTOB (5-1
mapkep, ATDMCI1.1) kak B skorune Columbia,
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142 markers _ S+6+8markers 11+12 markers
Ar B i@t Bas - AN B--fATBwA B A"B

=300 bp

=200 bp

+100bp.

Puc. 2. dnexrpodoperpaMmma MyJIbTHILIEKCHOMN
IIITP SSLP-MmapkepoB A ABYX 9KOTUIIOB
A. thaliana, Columbia (A) u Landsberg erecta (B),
a Takske ux ruopuga (A*B):

1+2 markers — myabTuiiexc IIIP co cmecbio
mpaiimepoB F16J7-TRB u NGA280; 5+6+8
markers — cmech npaiimepos ATDMC1.1,

CIW4 u CIW6; 11+12 markers — cmech mpaii-

mepoB PHYC.3 u CIW9

TaK 1 B rUOpuIe He aMILInpuIupyercs (pparMeHT
pasmepoM 2,2 ThIC. II. H. (puc. 2), YTO MOKET ObITH
CBSIBAHO C JeJellrell B JaHHOM sKOTHuIle. B majb-
HeHIlleM MpeJIoJaraeTcsa MCII0Jb30BaHUE 3TOTO
MapKepa B KaueCcTBe HOJIb-aJIJIeJsd.

REFERENCES

1. Sahu B. B., Sumit R., Srivastava S. K., Bhat-
tacharyya M. D. Sequence based polymorphic
(SBP) marker technology for targeted ge-
nomic regions: its application in generating
a molecular map of the Arabidopsis thaliana
genome. BMC Genomics. 2012, 13(20), 1-10.
do0i:10.1186,/1471-2164-13-20.

2. Tautz D. Hypervariability of simple se-
quences as a general source for polymorphic
DNA markers. Nucl. Acids Res. 1989, 17(16),
6463—-6471.

3. Rosenberg N. A., Pritchard J. K., Weber J. L.,
Cann H. M., Kidd K. K., Zhivotovsky L. A.,
Feldman M. W. Genetic structure of hu-
man populations. Science. 2002, 298(5602),
2381-2385.

4. Sytnyk K., Zimina O., Vdovychenko Zh., Spyry-
donov V., Parii M. Somatic Segregation: Ge-
netic Evidences, Consequences and Applica-
tions. Acta Horticulturae 961. 2012, 1(77),
495-502.

5. Giorgetti L., Vergara M. R., Evangelista M.,
Terzi M., Ronchi V. N. On the occurrence of so-
matic meiosis in embryogenic carrot cell cul-
tures. Mol. Gen.Genet. 1995, 246(6), 657—662.

6. Sybenga. J. Somatic segregation in rice. Ge-
nome. 2000, 43(4), 720-722.

Takum obpasom, HaMu OBLIM pPaspabOTAHbBI
MYJbTUILIEKCHBIE PeaKkIuy OJIs CeMU MapKe-
POB: OBe mjs AByX MapkepoB Kaskmas (F16J7-
TRB+NGA280; PHYC.3+ CIW9) um omma —
mia mpex (ATDMC1.1+CIW4+CIW6) (puc. 2).
Jra cucreMa MYJIbBTUILIEKCOB MO3BOJIUT MUHU-
MUBUPOBATHL KOJIMUECTBO MCIIOJB3YEMbBIX Peak-
TUBOB, WH(MOPMAIIMOHHO-IIEHHBIX IOJIOC IIpU
aHajiu3e B arapo3HOM reJie, HeOOXOAMMBIX IJIS
Busdyasmsanuu npoxyktoB IIIIP, a Tak:ke co-
KpaTuUTh BpeMs HCCIeOOBaHUNA. Pe3yabTaThl
paboTEI ALyT BO3SMOMKHOCTh OBICTPEE 1 9KOHOM-
Hee TPOBOAUTH MACCOBBIE TeHOTUINPOBAHUS
pacTenuii apabupomcuca, sxotunoB Columbia u
Landsberg erecta. Ilogoopaunr 12 SSLP mapke-
POB Iy uaeHTU(GUKAIIUYA SKOTUIIOB Arabidopsis
thaliana: Columbia n Landsberg erecta, omnrtu-
musupoBaubl yesoBusa IIIIP-peakmuu mas aTux
12 MuUKpocaTeJIUTOB M Pas3paboTaHbI MYJIBTU-
TJIeKC-PeaKIIny JJIA UAeHTU(MUKAIIUY | JIOKYCOB.
Paspaborannas cucrema [[HK-mapkepoB mosxeT
OBITh MCIOJIBL30BAHA AJIS WCCIENOBAHUS II0OBEIe-
HUS 1 HACJIEIOBAHUS XPOMOCOM MAaTE€PUHCKOTO 1
OTIIOBCKOI'O T€eHOMOB I'm0Opuia apadugoIcuca.

7.Zimina O.V., Sytnyk E. S., Vdovychenko Zh.V.,
Alkhimova O. G., Spyrydonov V. G., Parii M. F.
Creation of Arabidopsis thaliana transgenic
lines for study chromosome segregation phe-
nomenon. Voprosi eksperimentalnoy evolyutsii
organizmov. 2011, V. 11, P. 263—268. (In Rus-
sian).

8. Bell C. J., Ecker J. R. Assignment of 30 micro-
satellite loci to the linkage map of Arabidop-
sis. Genomics. 1994, 19 (1), 137-144.

9. Ponce M. R., Robles P., Micol J. L. High-
throughput genetic mapping in Arabidop-
sis thaliana. Mol. Gen. Genet. 1999, 261(2),
408-415.

10. Doyled.dJ., Doyle J. L. A rapid isolation proce-
dure for small quantities of fresh leaf tissue.
Phytochem. Bull., 1987, V. 19, P. 11-15.

11. Maniatis T. E., Fritsch F., Sambrook J. Mo-
lecular cloning: a laboratory Manual. New
York:Cold Spring Harbor Laboratory Press.
1982, P. 202-203.

12. Zimina O. V., Sytnyk E. S., Parii M. F., Alkhi-
mova O. G. Study of somatic segregation in
Arabodopsis cells cultured in vitro. Biopoly-
mers and Cell: Materials 5th Conference
IMBG Young Scientists. Kyiv: Institiute
of Molecular Biology and Genetics. 2011,
327 p.

83



BIOTECHNOLOGIA ACTA, V.7, No 4, 2014

MYJbBTUIIJIEKCHA ITIOJIMEPA3HA
JIAHITIOTOBA PEAKRIIIA
OJA TEHOTUIIYBAHHS EKOTHUIIIB
Arabidopsis thaliana
3A DJOIIOMOTI'OIO SSLP-MAPKEPIB
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Meroio po6oTu 6y0, BUKOPUCTOBYIOUHN 0asy
maaux The Arabidopsis Information Resource,
nigiopatu 12 SSLP-mapkepiB, posmomigeHUx
3a XpoMocOMaMHu i IjIeyaMu XpPoMocoM apabi-
JIOICUuCy, ONTHMMi3yBaTu yMOBU aMIidiikarrii
KOYKHOTO 3 (pparmeHTiB i ogHOUAcHOI amMrILIidi-
Karil gekimbKox (QparmentiB. [aa imeHTuHdi-
Kamii exorumiB A. thaliana ta iXHBOrO ridpuIa
ax J[HK-mapkepu BUKODPUCTOBYBaJM IIOCJi-
moBHocTi SSLP, mio € BucokomosiMophHUMU
B apabimoncucy i mpocTuMu y 3acTOCYBaHHi. 3a
JomoMoroio Iiiei 6asu maHumx OyJso mimi6bpaHO
npavimepu gas 12 SSLP-mapkepiB, posmogije-
HHX 3a BCiMa XpoMocoMaMM Ta ixHiMu ILIeua-
Mu. PocamHHMM MarTepiajioM CJyryBajau JiHil
A. thaliana exotumiB Columbia i Landsberg
erecta. B pe3yabpTaTi IpoBeIeHUX eKCIIEPUMEHTIB
3 onrtuMmisaliii ymoB I1JIP 6ysio BcTaHOBIIEHO, IO
nBocragitina IIJIP 3 BUKOpHCTAaHHAM IBOX TEM-
mepaTyp Bigmasy mpaiiMepiB B KOKHOMY ITUKJIL
Iae 3Mory edeKTuBHO aMILIipiKyBaTHm Bci pos3-
TJIAHYTI B poboTi dparmeHTu. BusHaueHO YyMOBU
nnd npoBefenHd nBox IIJIP-mynsTHDIIEKCIB, KO-
JKeH 3 AKUX YMOMKJUWBJIIOE aMILTi(hikalliro aBox
¢dparmentiB, Ta oguoro IIJIP-mynabTuUIIEKCY —
nnsa aminrigikamnii Tpbox mapkepiB. Pospobaena
cucrema [JJTHK-mapkepiB Mmoxke 6yTu BUKOpUCTA-
Ha JJIS TOCJIiAKeHHA MOBeJiHKY U ycIaIKyBaHHS
KOJKHOI XPOMOCOMM MAaTEePUHCHLKOTO i 0aTbKiB-
CbKOTO TeHOMIiB TiOpHUIiB apabimoIcucy, a TakoMX
la€ MOMKJUBICTh MIBUAKO Ta e(PEKTUBHO TIPOBO-
OUTYA FTeHeTUYHUN aHaJIi3.

Knwuoei cnosa: exorunu Arabidopsis thaliana,
SSLP-mapkepu, IIJIP-MyabTUIIEKC.
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The goal of the work was, using the database
«The Arabidopsis Information Resource» TAIR,
to select 12 SSLP-markers distributed along
the Arabidopsis chromosomes and chromosome
arms, to optimize the conditions of amplifica-
tion of each fragment and for simultaneous am-
plification of several fragments. For identifica-
tion of A. thaliana ecotypes and their hybrid, the
SSLP sequences were used. These DNA markers
are highly polymorphic in Arabidopsis and easy
to use. Using this database, the primers were
selected for 12 SSLP-markers distributed along
all chromosomes and their arms. A. thaliana eco-
types Columbia and Landsberg erecta were used.
The experiments revealed that two-stage PCR
using two annealing temperatures of primers in
each cycle allows efficient amplification of all the
fragments considered. The conditions for carry-
ing out two multiplex PCR, each of which allows
the two fragments were amplified and a single
multiplex PCR allowing three markers for ampli-
fication were defined. The developed system of
DNA markers can be used to study the behavior
and inheritance of each chromosome of maternal
and paternal genomes of Arabidopsis hybrids and
enables quick and efficient genetic analysis.

Key words: Arabidopsis thaliana ecotypes, SSLP
markers, multiplex PCR.





