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Abstract

Rubber tree is an important economic crop in Thailand, generating revenues
from production and export of natural rubber to the world market. Previous work in
our laboratory had identified a 1.8 kb ¢DNA (hmgs!) encoding 3-hydroxy-3-
methylglutaryl-CoA synthase (HMG-CoA synthase) from Hevea brasiliensis involved
in rubber biosynthesis pathway. It was suggested that more than one gene encoding
HMG-CoA synthase in H. brasiliensis, may exist as is the case of other plants. The
goal of this study was to investigate a new hmgs gene in H. brasiliensis. A new cDNA
encoding HMG-CoA synthase was obtained by using the Amgs! ¢cDNA as a probe.
The isolated full-length Amgs2 cDNA consisted of 1,916 bp which encoded a protein
of 464 amino acids with a predicted molecular mass of 51.27 kDa and an isoelectric
point of 6.02. HMG-CoA synthase 1 and 2 share 2% nucleotide and 94% amino acid
sequences identity. Semiquantitative RT-PCR analysis indicated that hmgs2 mRNA
was more highly expressed in laticifer and petiole than in leaf. Sequence alignment of
HMG-CoA synthase and its relative condensing enzyme, ACP synthase III, obtained
from searching for HMG-CoA synthase in GenBank database identified three

completely conserved residues, Cys'"’, His®’, and Asn®”,
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Site-directed mutagenesis was employed to construct Amgs1 mutants, C117A,
N326A, and C117/N326A. These mutant enzymes lacked activity indicating
importance of C117 and N326 in the catalytic activity of HMG-CoA synthase. A
phylogenetic tree constructed based on the proper multiple alignment, indicated that
HMG-CoA synthase 1 and 2 result from recent gene duplication. This is also the case
for HMG-CoA synthase and ACP synthase III, which arose from an ancient gene
duplication event of an ancestral condensing enzyme in the past. Therefore, a possible
secondary structure of HMG-CoA synthase could be predicted based on the X-ray
crystallographic model of ACP synthase III. The predicted structure displays a five-
layered core structure, o-B-a-fB-ar, where each o comprises two o-helices and each 8

is made of a five-strand, mixed (B-sheet.
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lgnsondusfiangmialnewlamfioduma (HMG-CoA synthase) iluon lasinileiifiunum
drdgluitaaunmsdaasigdonssssund fouil8TmsTnauBudmin  HMG-CoA
synthase; Amgs! 9MPEIHITIASNUININEININNT | DY e ufiTaiiagy msfowi
&¥anisusnuas Inaudu w5y HMG-CoA synthase Ny, (Amgs2) Tavld hmgss Huda
AT198Y WU Amgs2 TS 1,916 fua Usznoudavdauvesiliad Totnd 1,392 fiuadiuga
sentlunsaoziiTu $1uqu 464 nsneziilu 'ﬁifmﬁ'ﬂ"[nmqmﬁﬁu 51.27 1 laa1adu wagiian
ol Wi 6.02 dlonfSouifoudduiionile Indiaznsassiiluyes HMG-CoA synthase 1uaz
2 finnumilouniu 92% uag 94% MUAWY MIANYINTUAAIODNVDY kmgs2 mRNA 1ayTD
semiquantitative RT-PCR “luu'fmi‘]minqi]1nﬁ'umew1i1ﬁﬁwﬁ’ﬂﬁmanﬁﬂwuiw UnsuaaIDn
B3 hings2 mnﬁqwiuﬁywwwm Al wazly A WY REINY Amgs! 910 M15AUM
1143 HMG-CoA synthase Tufail#3aduq m1ngmdeya GenBank wineulan! wnf lnes
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YB3 HMG-CoA synthase N15a313 Phylogenetic tree 91AN151INS5896290n3 A0 IM11TR
Ty Tusunsy multiple sequence alignment Y99 HMG-CoA synthase HAZACP synthase 11l
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wag ACP synthase 111 “ﬁdlﬁﬂﬁuﬂ’lﬂ gene duplication ¥DIOUTINTY condensing enzyme Tuo@ia
suhueulaifaessiiafiaudniuiiy SwusodnneTasssdhaAogiveuou Tl
HMG-CoA synthase lavodudoynoinTnseadweuiidvoqoulal ACP synthase 1 Wy
Taseadrandnuoaew 19l HMG-CoA synthase Usznaudae 5 dau A9 a-B-a-B-o, ANEIFY
Fauwar o Uiznoudn 2 nuiedosved a-helices nazusag B Usznoudy 5 niitudosye p-

sheet

(6)



	Title
	Abstract

