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Development of DNA Marker for Genetic Purity Testing of Marigold Hybrid Seeds
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Abstract

Grow-Out Test (GOT) is a traditional method used to determine the genetic purity of hybrid marigold seeds.
The disadvantages of these method are time-consuming, need high labor cost and huge space to maintain
the seedling plants up to mature stage. In addition, evaluation based on phenotypic traits is difficult and often
inaccurate, especially for closely-related genetic varieties. The research aimed to develop a highly reproducible
DNA marker for genetic purity testing of hybrid seeds and differentiating the hybrid from its parental lines.
The novel marker (S12+GCAG) was derived using RAPD-S12 primer, which gave an unique band size of 1,108 bp,
thus distinguishing between the hybrid and its parent plants. The DNA fragment containing the marker was cloned
into the pTA2 plasmid vector and sequenced. Primers were designed based on core sequence similar to S12 and
adding 2, 4, 8 and 14 bases, respectively at 3'. Among the 4 designed primers, only S12 with 4 bases (+GCAG)
added could be distinguished from the parental line. The marker was subjected to genetic purity testing of
hybrid seeds, which artificially added with contaminated seeds. The results showed that out of 100 seeds,
there were 93 true hybrid seeds, 3 contaminated seeds and 4 self-pollinated seeds. This developed primer
was more stable than the RAPD DNA marker.
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Table 1 Nucleotide sequence of developed primers originating from the S12 RAPD marker specific for

1108
the parental male.

Primer Name Sequence Annealing Temperature (°C)
S12+2 5" CCTTGACGCAGC 3’ 45
S12+4 5 CCTTGACGCAGCAG 3’ 55
S12+8 5" CCTTGACGCAGCAGCACG 3’ 60
S12+14 5" CCTTGACGCAGCAGCACGTGACGC 3’ 68

m”l,wmmwa@nLLUU"LﬂmﬂQnimwsrmwﬂumLfaummmw,m NaWug uazgnuas Imﬂhmﬂﬂam@ﬂuﬂgmm
‘wen@WiLL@VTﬂiLmiumimmummmewsnfmimm@umhnumiL@wm’LWiLummnﬂst@ aniuguuni annealing
ELMLLmJLwaLmﬂmmmmqmeﬂu Table 1
MeNAaLANNLBEVEINARRUFNHAN

AT uSanRaALd LN TARRIHAIIIL 100 WAR TnetiwEngnuaNTetANeE- wLET AN
"lum&um 97 wiin thdeeutiaflundagnuaniugfifaannud-werugaauldadll 41uau 3 win Aazipduanii
mm@mmumiﬂmﬁ”ﬂivmm 2 floT Faluufianaiaiidue wiahufiusunuigenffaslnnuef S12+GCAG
aniusenuananiaenfluaznilea 1.5% lugnsazans 0.5X TBE buffer Hamaafaaiesientuslus tTufinnmiae
TTUUNNENW gel documentation (Gene Syngene, USA) '3Lm’wﬁl,muﬁLﬁuL@Lﬁ@ﬁﬁ”mﬁmﬂu@unmmﬁ IRELNLALELD
vasgnuanufiazilunud Buefinssiufuneiuguaziaiiug wingnuanseuduaziipuunuoufiSueunnsidllan
uluazHaug duAanduouRiduewileniufuu fusdefiiaannisuaufaes

= a L4
NANITANILLASAANTTU
a a @ (% < aal P

nsNLENALA ULaA 8BNS LA N A INSLNAS

annsAnaensaeinsme fuuuguaiuan 30 Tnawed (Munaae S1 09 S20 a1uau 20 Twawed uaz N20
29 N30 wulnsiuesuuneias S12 (5-CCTTGACGCA-3") e lnaiua fiaeamintiNgunnwnen AN LANFAINIENING
Fune-uu LL@”UQ%M’]QJLﬂu@ﬂNNM&] TmﬂmuLLuwuﬁﬂmﬂgLmum@ummmm 708 Aiua muwgwutﬂmmum@ummmm
1,171 Alua doufiugnuandununLduesia 2 aune Ae 708 uaz 1,171 uua Famsaruduwe- WS ARV
1inefieNpndennedsnig litgenduden andufiamanuieyassuuadwivesnuuulnames fununidwmzi
noaauligs annsdadaninameiiaunn 30 unnaaY WU NSRRI NANNNTOREN AN LANGI

Y @ v Ve o A o o v o = o g A =
STUINaFUND- LLuwuﬂm me‘l,muummuw'a uiiug AU IuneRugnesuandiAesfuNan quﬂmmum@umu
ANLUANANSTLTIRE T9a0AARRITLT WANHAT AIFS LAYIF UayFa9an (2560) ”lmmmum mﬂwuﬁmmmmmw
mm%ﬂa‘uﬂmwuﬁL‘Wfam?muuumqwmﬂmwm\iwuﬁﬂﬁum udidnaiimenunaiie N RS ueensiafia
Hlsuag13lunavaeainegy win (Pujar et al., 2017) wmﬂ@ (Ye et al., 2013) uzilawa (Liu et al., 2008)
wriagnalsfimudniuannizes nshlfddefidedninetuatadsznis enfidy gauiugnasurese-usiuganaies
dl v a v a o % I 6 o dl o A a a @ k2 o 09/ ] dl
nnangnuanindiresiunnn felflnamesarusuniniiedniaan uazniafiaunundueliinanisingnliaed
a P \ P a Al - o o o A o a ana

awpinanadueuwuuLdeua A Raanunanlunnaizes msﬂmﬂamﬂﬂwmmmmﬂimmmwﬂgmm
Wi Wi liiAmadias (Shahzadi et al., 2009) nMsvnUfiseudazailiinanaasulimilenin faameiasi
Inswasensiedia unnear S12 Tuwmun Widlulnswe S linan13ina1 aanumanunn ey
N5TARUTUAIUALBULBLAZILATIEAWIRIALLLA

anfladinlnsmainunaay $12 Tunudiduenun 1,171 guuananmwiziudiunesiug dhdundueiuinli

a

Uignsudalaaudngunines pTA2 uaraaszivnansuiua (DNA sequencing) Imelld forward primer T7 waz
reverse primer SP6 HAN1TILATNZHANALILANLABUATUTINA WU 1,183 LUd (Figure 1) T 1La7 IHA1NN19811
Aogirsaanaduiua nfiReNiuIuIATWAEWe 1,171 Fiuanigulfanuiuaailemauiuaigueninigiu uay
Il o o -dl A o I's ' aal o :/I =< A o Y v o o dl QJd’JG v
wuddsAuuanmdewiuinswefanfieiaunieaa S12 Aniuasansnsntudulidndeyadiduuanléiiludeya

v 1
ARLIILATESTUALSWANA WZRD AiuNauTatiNuTiass



278 INTANTINHATNIZAANNEN 2564 : 39 (4) : 274 - 281

CTTGACGCAGCAGCACGTGACGCACCCATGACAACTTTTCATGGTTTGCACAATCAACTGTAGGAAAACAAACTG
TCCAAACTCAACCAYTAATTACACTACTCACTAAACCCTATAATAACCTCCAAAAACTTAAATTGAGCAATTGATCT
ATCAAATCATCTACACTTCAATTCAGATCAAACTCATGTGTCATAACCTAATCAATATTCAAATTAACAACAACACM
AATACATTAACATCATCAATGACAATGATTCAATTCCTACTTTCAAACCAATTCAAGTTGCACAGATCACAAGAACT
AAAAGCCCTAACTACAAAATTAACATGAATAAACTAAGCATGTAATCATCAATTCAAAGTCTAGAGAGGCGAAATG
CAATTATTAATCGAATAGTGAGGGAATAATTAACAAGTATGTGAGTATGTTAGAAGATAAAATTCATTTAGTGATAAT
AATGTTGAAGATGAAGAAAATTACTTTGATCTGAAGTGAAACGGTGGGTGTTGTTTGGTGTTTGTTTCCTGTTTTAG
CTACTTTTTGTGGAAATGAAATGTAGATAGATGACAATGAATGAAAAGTGTTTGTATAAATACCGGTTTGGATAAGA
CTTTGACGTGTAGCCTATATTATTATTTTTTTTTTCAACGGCGTTATTTAGATATCTTACTTCTAGATACCAAACTCATA
TTTTTTTATAATCTATGTATCTAAATGAGGCTCTTTGAGAGGTATGATGTCAGCTGTTTATATTGATTTTGATATTTTAT
TTGGCTTACTTAGAAAAATTTTTAAGGGAGAAACCTATTATTACGAGAAAACTTGTAATGTTTAACCTAGAACCTTAT
TATGTCTTATGTAAGATTTGGATTCAAGATATTCATATTGTAATGAAGTTGTGTACTCCACCTTAAACATTTTGGCTTT
GGATTGTTGGTAGATAGTAAAGTCGTGCCAATTGGTCTTCTGGTTTAATAACAAGGGGTGATGACAAAGGCTTAC
GATGTTTGAGGTCTCAAGTTTTAATCTTGAGTTCATGCCTCTATGTAGTTTTCTCACTATGGTGGGGTTTCTCCTTAA
AGGTGTTCATGAGTGCGTCAAGG

Figure 1 Nucleotide sequences of the RAPD fragment S12 specific to the parental male. RAPD S12 primer
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sequences are underlined.
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Figure 2 Genetic purity testing of marigold hybrid seeds using the S12+GCAG primer, M: DNA ladder, Lane 1-100:
individual F, hybrid plants. Hybrid plants number 6, 46 and 51 are contaminated seeds and number

21, 23, 41 and 87 represents an off-type seeds.
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