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Cloning of 1-Aminocyclopropane-1-carboxylate (ACC) Synthase Gene Involved in Ethylene Synthase
in Paphiopedilum concolor (Lindl.) Pfitzer Orchid and Its Expression Study
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Abstract

1-Aminocyclopropane-1-carboxylate (ACC) synthase is the key enzyme in the ethylene biosynthesis
regulating flower senescence. The purpose of this study is to isolate the partial cDNA of ACC synthase gene from
Paphiopedilum concolor (Lindl.) Pfitzer flower by total mRNA extraction and cDNA synthesis through RT-PCR
(Reverse transcriptase Polymerase Chain Reaction) using specific primers designed from a conserved region of
ACC synthase from other orchid species. The resulting producs obtained from RT-PCR was a fragment of DNA,
247 nucleotide. Cloning and sequencing of the clones indicated the sequence similarity to ACC synthase. Further
study of gene expression in Paphiopedilum concolor flower during 4 blooming stage and in every single part of
this flower such as ovaries, dorsal sepal, vental sepal, staminode, pouch, left petal and right petal revealed that
ACC synthase gene expressed at all parts. The highest of gene expression could be detected 12 days after
blooming. In addition, the gene expression was also found highest at a pouch, left petal and right petal. These
results revealed the pattern of gene expression during flower development that could be used as basis for the
control of gene expression in this ornamental plant in the near future.
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panndng ldsaainuisiugiuaesisnau (Paphiopedilum concolor (Lindl.) Pfitzer) Fndanainenfidue lne
heenndagldiseainuiafutisesndy 7 g wnisuasaetedaulsznaunenilszunns 100 mg Ifazidunlu
@1978zanel Extraction buffer 2.5 ml (Krapp et al., 1993) AA15BUBA2E Phenol 2.5 ml mNAR8IPhenol/Chloroform
|soamylalcoho| Wag Chloroform |soamy|a|cohol mnuu AnAznauenfisuediunaelnfen  asEAn LazienIuea
mmmmu‘w 20 C WU 60 W LL@fmuuLmﬂw 12,000 rpm 5 W1 IAUAZNaURNFIEUE LAZANAaE 70% ethanol
Lmeumqmw 12,000 rpm 5 w1 semetn s azaNEAzNaULAZIAUAUT - 20 C
1.2 NMSAWATIERALBULRANDSLAULAA 23T RT-PCR

ienfiduenesnanndasldseainusiugiasslsnaw (Paphiopedilum concolor (Lindl.) Pfitzer) w7
doufuenldnfuduuunlunnsdanmsiansiSuesneusn (cDNA) Tagld Reverse Transcription Mix (Invitrogen,
USA) {mgeAs Nuclease — Free Water 3.1 pl, 5X reaction Buffer 2 ul, DTT 0.2 pl, Rnase in Ribonuclease
inhibitor(Promega, USA ), 0.2 pHO mM dNTP 1 pl, Primer R syn 1 pl, RNA Template 2 ul, Reverse
Tranbscriptase enzyme 1 pl uazifisiBanafiugaea RT-PCR fslénanal3inedu Adueidanmeildtinunuan
WUNAFEAD Agarose gel electrophoresis 1%
1.3 MIRAATIENALBULAAEAE PCR

11 cDNA fifaias1eild Wuguuuslunnsfins1uaufisuededs PCR Ineld Master mix (Promega, USA )
5 pl, Nuclease — Free Water 3.5 pl, Primer mix 1 pl, cDNA 1 pl ﬁqmmymmﬁié&ﬁ'mﬂ?mmﬁu ACC synthase 1nel
Hlnsimes Fsyn denndasiuianalendansud 700-724 uaz Rvsyn senpdesiuiinnalelndanduil 927-950 709
ﬂmﬂimumﬂwuﬁ Bom 17 (FM209430.1) mf-‘_lLﬁ‘im Gene Amp PCR system msjl,\'ifauvl,wmﬂgﬂim denature ‘1/1
93 C 40 3w annealing 55 'C 1 W7 uaz extension 72 C 1 U9 ‘VN‘ViﬁJm 40 a1 mmmmmmmmw,ﬂwvl.mmmim
PCR w1msaaaulnedd Agarose gel electrophoresis 1% Fauiieuaunauesaiduen ladder marker wa
TRFinAmLMATeS UV transilluminator
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1A BuenaNARaIn RT-PCR i lsi3gna washtuREwedlfndenseiunanaiin pGEMT ag
WALA TA cloning (Promega, USA ) ani ihnanalnananandngaasidniinu Aeds Heat shock
1.5 nsmsaagaulaladinaninlasunanainganas

Anaanialaiifinndnldsunaraingnenan dfnBunnLLens LB ﬁmmumﬂﬁ%mumuﬂ%u 50 ppm
AIMAGOLIIUIATRINANETIATILE §tAE Agarose gel electrophoresis 1% liAaiialdlalatiauaumnuazinlaladi
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AR RNANaR AN NaN IUANLIRNN L wazaianaIdlnannmadaNTINUAREAT Plasmid minipreparation (Sambrook
et al., 1989)
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usnlae/ld Reverse Transcription Mix (Invitrogen, USA) Wiwpgafiuiy 1.2 Taesin Nuclease-Free Water 3.1 l, 5X
reaction Buffer 2 ul, DTT 0.2 pl, Rnase in Ribonuclease inhibitor 0.2 pl, 10 mM dNTP 1 pl, Primer Rvsyn 1 pl, RNA

2 ul, Reverse Tranbscriptase enzyme 1 pl, WaZNLBFNNUEUA28AT RT-PCR faldnanalidnesu Aiduiendanszsf
TAinuuenIUIAR2ERE Agarose gel electrophoresis 1%
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Figure 1 A: Structure of flower Paphiopedilum concolor (Lindl.) Pfitzer

B: Flowering period of orchid Paphiopedilum concolor (Lindl.) Pfitzer
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Figure 2 A: DNA amplification of ACC Synthase by RT-PCR techniques
B—H: DNA ampilification of ACC Synthase by RT-PCR techniques, divided to 7 parts for during 4
bloomingstage period compare to 18S rRNA
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