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Table 2: Protein sequences used

relationships.

in the multiple Alignment and phylogenetic

(Accession number) gliws o Lo

(Plant name) L% el

(Q85932.1)
(ACX71872.1)

(BAH15311.1)

(Q08508.1) PxhACO3 (Q08507.1) PxhACO1

«(P24157.1) LeACO3 ((P07920.1) LeACO2

(BAG30908.1)

(AABT71421.1) (Q43792.1)

(AAK68075.1)
(BAH15311.1)
(BAD61000.1)

(BAC53656.1)
(AAF36483.1)
(BAB83762.1)

(AAP41850.1)
(BAA94601.1)

(AAC48977)
(AAZ83342.1)
(AAF64528.1)
(CAAT71738.1)
(AAD28196.2)
(ABF61805.1)
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(BAG06705.1)

(Diospyros kaki) sl >
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(Lactuca sativa) sals
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(Lycopersicon esculentum) | S 3 4> S

(Capsicum chinense) |, lils

(Nicotian tabacum Nicotiana glutinosa) Sl

(Solanum tuberosum) |, ;s 5 oo
(Lactuca sativa) sals
(Pyrus pyrifolia) M

(Malus x domestica) ...
(Prunus persica ) oa
(Phaseolus lunatus) L. 4

(Hevea brasiliensis) L 4a
(Populus x canadensis) , y.o

(Pelargonium x hortorum) _jlisss
(Gossypium hirsutum) «.,
(Carica papaya) L\
(Betula pendula) (Ol&) s
(Trifolium repens) o
(Medicago sativa) 4= 5
(Vigna radiate) b

(Ficus carica) .
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B 46 cac1(402) Xbal (1371)
| | | |
| bla(ApR) || LacZ LedACO1 | | rep(pMBIL)|
L MCS |
pUC19-LeACO1
(3634 bp;
140 bp
|
c (146) EcoRI(396) EcoRI(536)
—| bla{ApR) 4‘ LacZ LeACO1 —{ e (PMBIY
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VKD J5sU SLts M o 5T pman 5l osliisl b oS 5 55 sl (5908 55,687 I3 55585 200A ) I
BamHI d—w g sus ar dald el DNA -¥ ouis s Aald (gDl DNA -\ (Fermentas)
«s ECORI , Sacl BamHI d— g cus (28 S 5 ey N 5 0 i ek el oS g ey Y
95 3 Xbal 5 Sacl BamHI st wsi o g oKl s PUCL9-LEACOL oS 55 Aoy 228 B .Cs 5
05 o s a1 (5 9 oms 03Maiwl PBI121 U5 J5U & 05 cnl JUsl cg Xbal 5 Sacl ﬁ,-si

EcoRlI ﬁ,-si dow s 4 PUCIL9 ae™y J51s ACOL

Figure 1- A: Agarose gel electrophoresis of recombinant vectors using enzymatic digestion, M: 1
Kb molecular marker (Fermentase), 1: Non-digested control DNA plasmid, 2: Digested control
DNA plasmid by BamHI, 3: Non-digested recombinant plasmid, 4, 5, and 6: Digested
recombinant plasmid by BamHI, Sacl, and EcoRl, respectively. B: Recombinant plasmid mape
of pUC19-LeACO1land restriction sites of BamHI, Sacl, and Xbal (Both restriction enzymes of
Sacl and Xbal are used to transfer forementioned gene into binary vector of pBIl121). C:
Restriction mape to illustrate direction of cloned ACO1 gene into the pUC19 vector plasmid
using EcoRl.
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2574 WA 1 ‘ MCS 1417 1500 2414
.. |
Acol | rep (pMB1)
| Y ‘
EccR1306 N
l].UC 19-LeAC0O1 SacI402 Xoal 1371
BariH141] BamH1 1365

3634 bp

gz 53 LEACOL 6ui 0518 05 33 PUCLI-LEACOL S 55 |3 jlislu - K3

G5 = b 59y Al el 0k 0313 3L (MCS) (g5lw lunasd &8 ki oKl (65, o Sme

Sl dlmer (gl p 6wz oKl 5 (APF) ko ool 4 Cglis 5 LaCZ sl 05 (PMBL)

Al edd eals OLES < “5;"3 ng n e oy

Figure 2- Structure of recombinant vector pUC19-LeACOL. Location of cloned LeACO1
are exhibited in the reverse direction on the multiple cloning sites (MCS). Transcription
region (pMB1), LacZ and recombinant sites (Ap®), and multiple regions for replication
have been shown on the map of recombinant vector plasmid.

o 0L bilsest o3 ule b 03 ol sl
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.(Butler & Gallagher, 1999)
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Cizsen 3 (ARRO-D) 553 o Ok o
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Figure 3- The phylogenetic tree analysis for number of plant dioxygenases to
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have been given in Tables 1 and 2.
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Figure 4- Protein alignment and sequence analysis of three oxidoreductases (LeACOL,
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sequence structure. Conjugated motifs to Fe?* and associated substrate are exhibited by
extended (-) and non-extended (---) ovals, respectively.
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Figure 6. Drown phylogenetic tree employing ClustalW software. Cloned LeACOlgene
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of coned gene with those of other plants. Amino acid accession numbers have been given
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Abstract

1-aminocyclopropane-1-carboxylic acid oxidase (ACO) enzyme is a member of the Fe
(11-dependent family of oxidases/ oxygenases) and for activity requires Fe** as cofactors and
ascorbate as a co-substrate. This enzyme is the only oxidoreductase in the ethylene
biosynthesis pathway and catalysis the biosynthesis terminal step. In the present study, total
RNA was extracted from tomato fruit (cv, Memory 1), and then, coding cDNA of the LeACO1
gene was synthesized by reverse transcription polymerase chain reaction (RT-PCR). The PCR
product was cloned into a pUC19 plasmid, and then, their biochemical, structural and
phylogenetic characteristics were analyzed. LeACO1 amino acid sequence studies in tomato
and other plant of such family were indicated that His177, His234 and Asp179 amino acids
are formed a triangle catalytically site to play a role in binding Fe?* cofactor. Phylogenetic
and multiple alignment analysis were illustrated a high degree of identity to those of the
ACO1 gene from other plants.
Key Words: Active site, ACO1, Cloning, Oxidoreductase, Tomato.
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