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Fysama magaHuil TypsapHU €BBOMU TypJsap OWJIAH y3apo YaTUIUTHPULI MYXHM aXaMHSTra
ara. 2003 fiunpa J.-M. Lacape Ba 6o1ukasap G.hirsutum x G.barbadense HUHT ¥3apo YaTUILITHPHULIJAH
osiMHraH 6ekkpocc nonynsauusnapuHuar RFLP-SSR-AFLP mapkepaapgan ¢poitanaHu6, yiapHUHT
reHeTHUK XapUTAacUHHU Ty3ulAu. Yaap kamu 1014 ta mapkep: 576 ta AFLP (Amplified Fragment
Length Polymorphism - amniudukauusianran ¢parMeHT y3yHJUTH MoJMMopdu3MU) Mapkep,
234 ta SSR mapkep, 200 Ta RFLP (Restriction Fragment Length Polymorphism - pectpukyusian-
rad ¢parMeHT y3yHJUTH nojauMopdusmMu) Mapkep Ba 4 Ta Moposioruk MapkepJapzaH ¢oija-
JaHuLAM. ByHaH Tawkapy yJap roMoeJIOTUK XpoMocoMasiap/ia 61up Xy MapKepJsap y4palluHU
aHuKJgaway [1].

2005 wmnga AKII onumaapu D. M. Stelly Ba 6omkanap G.hirsutum 6unian G.barbadense Hu
y3apo yatumtupub, G.barbadense uuur 1, 2, 4, 6, 7, 16, 17, 18, 25 xpomMocoMasiapHu TY/IHK, 5, 11,
12, 14, 15, 22 xpoMoCOMaJJapHUHT KUYHK eJIKacH Ba 22 xaM/ia 26 XpOMOCOMaJIAPHUHT Y3yH eJIKacH
G.hirsutum ra Ky4u6 YTraHJAUTUHA aHUKJJIauau [2].

V36ekucronga M. @. CaHaMbsiH pax6ap/urua Fy3auusr G.hirsutum L. Typura MaHcy6 JI-458 yiu-
HUsick (HopMaut, 2n=52) acocria MOHOCOMUK Ba MOHOTEJIOAMCOMUK JIMHUsIAP ApaTtuiraH [3]. Hoéo
[IUTOTEHETHK KOJUIEKLHSAArd MOHOCOMHK Ba MOHOTEJIOAMCOMUK JIMHUsIAp épAaMu/a aJoxuaa Xpo-
MOCOMAcCH €KY OUP eJIKaCH aJIMAIlraH JIMHUSJIAp SpaTUIL YCTHA TaAKUKOT/Iap 06 60puiMokaa. Liu-
TOTEHETHK Tax/IMIap €pAlaMu/ia IMCOMUK Ba MOHOCOMUK F, syparaiiiapuu axxpatu6 omHras [4] [5].
F, nyparaiinap aHeynion/ IMHUsIap 6UIaH KaiTa YaTUITUpuiad Ba BC F aBioz onvuHau. Yiap opa-
CH/IaH MOHOCOMUK YCUMJIMKJIAp 2XpaTh6 osiHau. Monocomuk BC,F, nyparaiiiapaa G.barbadense HUHT
KalCH XpOMOCOMACH Ky4ub YTTaHJIUTHHU aHUKJIAIl MaKCau/1a Xap OUp XxpoMocoMara Xoc 6ysirad SSR
MapkKepJsiap épaaMu/ia MOJIEKYJISIP TaxIu/uIap oyinb 6opuaMokaa [6] [7] [8].

TafKUKOT 06beKTH cudaTha Y3MY HuHT BoTaHMKa 60FMIary HCCUKXOHA/A YCaéTraH IUTO-
TeHEeTHK KOJUIEKIMAHUHT 8 Ta MaTepuasu: oHa (JI-458), ota (Pima 3-79), Hopmas gucomuk F, Ba 6
44 XPOMOCOMaHHM aJIMalliraH TacquKsam yayH 3 ta F, aneymion/ gyparainap xamaa 2 ta BC F, mo-
HOCOMMK Ayparail ycumirkaapu oauaau. Jactiab yecumankaad CTAB ycynuga renom JJHK axpa-
TU6 onMHAu. Axkpatuarad JJHK napuunr konnentpanusicy Nanodrop 2000 yckyHacu/ia Ya4aH/ .
AxpaTtu6 onvaran JIHK napra fy3anunHr 6 xpomocomacura [13P kyium yuyH mosumopd SSR map-
KepJiap Tansaab onuuau (1-xazsad).
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1-acadsan
SSR mapkepaap ea HyKaeomudaap kemma-kemauau
Ne SSRHI\;?/SIKep HyxkJsieoTuasiap keTMma-KeT/IUT A TakpopJiaHULIN
F: CCAGTTTATAATAAGAATCATAGTTTGGTGG
1]GhO39 R: CACATTCACTTCAAAGTCCATCAC AAG(15)
F: TTGTCAAGTTCAAGGGCACA
2 | TMB1538 R: TTAGTTCATAGTTTGGATTGATGC CA(17)

[13P Hu amaJsira omupuija 6UTTa HAMyHa y4yH 10 MKJ Xa)KM/1a MLIYK 3pUTMa TaképJiaH/u.
XpoMocoMaJsiap y4yH Xoc 6yaran cnequduk MapkepJsap yuyH Kyuuiras [13P 'epmanusga uinab
yuKapuaraH Mastercycler nexus gradient yckyHacuaa amasra omnpuaau. [13P xkapaéuu 1 coat 50
JakukKa faBoM 3TAu. Ly BakT nuuja snekTpodpopes yCKyHAaCHHUHT Maxcyc uguurdacura 3,5 % su
Hi-Res arapo3sa resnu taiiépaangu. [13P tyraray, [13P MmaxcysnoTunu 6poMmdeHos KyKu O6YEFU OHIaH
6y56, 3,5 % a1 Hi-Res araposa resyiaru ys4asapra )xounamtupunad sa 40 gakuka gasomugaa 100
V kyuwiaHuniia xapakaTaantTupuiaau. [13P maxcysnotu renja xapakamianrad, Bio-Rad Gel Doc ™
System yckyHacuza poToxyxokaTaanau. MosieKyasap TaxJu/iap HaTWxacura Kypa, F, Mo34xPima
3-79, BC,F, Mo34xPima 3-79 Ba BC F, M092xPima 3-79 ayparaiapuja 6-XxpoOMOCOMaHHHT ajMalll-
TaHJIUTY TOJIa Y3YHJIMTU Ba ToJla MUUIMKJAUrAra acconuanusiaanyBuu Gh039 [9] sa TMB1538 SSR
MapKepHy épJaMujia aHuKaaH 4 (1-pacm).
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1-pacm. 6 xpomocomaHuHe 3,5 % au Hi-Res azaposa eeauda KypuHuwu.
a-TMB1538, 6-Gh039

llynpait KMaK6, MOJIEKY/IAp Tax/IMJuUlap IIyHW KYpcaTAUuKu, MoHocoMuK BC F, 6exkpoccin
aBsoanapaa G.barbadense HUHT XpOMOCOMACH JIOKAJIM3aLUsl OYJITaHAUTMHU KYPUIIUMHU3 MYMKHH.
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Plant traits have been engineered with single gene manipulation to great success, either by
isolating mutants of a single gene1l, by overexpression of a single gene, or through silencing of a single
gene. However, because of the complexity of gene- and metabolic-networks the effect of many single-
gene disturbances may be largely buffered in such networks. Moreover, plant trait manipulation
may potentially benefit from synergistic interaction between different trait manipulations involving
multiple gene manipulations. Efficient engineering of plant traits may therefore benefit from
techniques that can target multiple genes by a single transformation event. Here, we have explored
the feasibility of artificial gene constructs which allow for the overexpression of one gene and
simultaneous silencing of another gene. The silenced gene is targeted by an artificial miRNA encoded
in the intron of the overexpressed gene. The concept is based on so-called miRtrons found in nature
and we therefore name our gene constructs amiRtrons.

We have used a set of building blocks to construct an artificial miRtron gene to test the feasibility
and requirements for dual gene overexpression and targeted gene-silencing. For overexpression we
used the ffLuciferase gene with a single intron, allowing for easy monitoring of gene activity and
splicing accuracy. As template for the miRNA sequence in the intron we used the natural miR319a in
which the target sequence was replaced by a 21 nucleotide sequence targeting either the Arabidopsis
PHYB gene or the Arabidopsis TCP gene (which is targeted by the miR319a). Results showed that
insertion of the miRNA sequence at the correct site within the intron resulted in higher LUC activity
compare to the ffLUC gene without miRNA sequence in the intron. These suggest that the interaction
between the spliceosome complex and the microprocessor complex modulates the expression of the
miRtron gene.
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