CHAPTER VI
CONCLUSION

The conditions for high amount of enzymatic products of [1-°’H]JGGMP and
[1-3H]GGDP were successfully optimized. By using microsomal proteins from
Nicotiana tabacum cell suspension culture, [1-3H]GGOH with phosphate donor of
CTP was converted to 95% [1-’H]JGGMP in Tris/HCI buffer pH 7.0, and was
converted to 60% [1->’H]GGDP in MOPS buffer pH 6.5.

The simple purification i 1-°’HJGGMP and [1-°H]GGDP from
reaction mixture was developed into a using MCI gel CHP20P column
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chromatography.

Feeding experi

f C. stellatopilosus exhibited

radiolabeled plaunotol d biosynthesis pathway of

plaunotol to be downs ol GG feedi . ~’'H]GGOH into callus gave
unclear radiolabeled pié usethere less amount of plaunotol

occurred. So it could notb imvestigatec \ ver, no radiolabeled plaunotol

accumulation was found in cIf GGDP phosphatase activity could be

detected both in chlgoglaﬁ‘; & d mncelisfree extract of 20,000 x g pellet

cfore, the purification and ch S on of GGDP phosphatase
~fraction c@faining chloroplast. GGDP

a
phosphatase was a merqu}ane-bound enzymL that could be removed from a 20,000 x g
microsomal fr . i vi ignifi f the enzyme activity.
The solubilizeﬂuﬂﬁmm mzctivity peaks, PI and
PI, by ﬁoﬁﬁﬁﬁﬁfﬁtﬂﬂ ﬁﬁg iﬁdzj:rtially purified
and characterized. © e ‘ e 3'1 ‘ \:11 elwhole Mr of 232
kDa and qthe subunit Mr of 58 kDa whereas PII was a monomeric enzyme with the
size of 30-34 kDa. The pH optimum was found to be 6.0-6.5 for PI and 6.5-7.0 for
PII. PI showed high substrate specificity toward GGDP whereas PII could utilized all

GGDP, FDP and GDP (relative activity 100:23:10). For enzyme kinetic values, PI
exhibited the value of Km 0.2 mM, and Vmax of 278 pkat/mg; and PII exhibit the Km

was performed in thi

value of 0.1 mM, and Vmax of 7530 pkat/mg. For the effect of metal ions (at 1 mM),
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PI was inhibited by Mo?" and stimulated slightly by Mg** whereas PII was inhibited
by Mo**, Mn®* and Zn** but showed no significant effect by Mg**. The properties of

PI and PII were summarized in table

Table 16 Properties of PI and PII of C. stellatopilosus

Enzyme property PI PII

Mr

native (kDa) 34

subunit (kDa) 30
Optimum pH 6.5-7.0
Km (mM) 0.2
Vmax (pkat/mg) 7530
GOH, FOH, GGOH effect No
Substrate specificity GGPP, FPP, GPP
Substrate (GGPP) inhibitor s
Ion inhibition Na;MoOy, ZnSOy,

o
@ MnSO4, MnCl,, CoCl,

Baseﬂ%é;@wiﬁﬁwgq‘ﬂ;ﬁmd to be similar with

ADP- glucose fiyrophosphorylase which is enzyme found in chloroplast and plays a
role i i i "l ﬁ i zi’ﬂas closed to that
of mﬁﬁlﬁim }Jm:le }HEI;T . stellatopilosus
as shown in this study.

Since there was no reports of amino acid sequences of GGDP phosphatase
available in database and the partial purification of GGDPase from C. stellatopilosus
could not be obtained amino acid sequence, the degenerate primers were designed for

gene cloning of prenyl diphosphate phosphatase by the consensus between amino acid

sequence of prenyl diphosphate phosphatase from database.
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The full-length gene of C. stellatopilosus encoding for prenyl diphosphate
phosphatase showed 2 possible open reading frames, namely ORF1 and ORF2. The
ORF1 encoded a protein of 296 amino acids with 888 nucleotides long and the
calculated molecular mass was 33.6 kD. And the ORF2 encoded a protein of 266

amino acids with 798 nucleotides long and the calculated molecular mass was 29.9

kD.

;.*-... 11‘# Byrophosphate phosphatase from
other plants. Three aredS Of €O of phosphatase motifs were
determined. Talon resin_js## obi 1ty chromatography (IMAC)
using Co** which can bind 1¢ liis fa g P otein, The ChloroP program predicted no
position of chloroplast tgansif pe (cTP) of a ORF1 and ORF2 nucleotide

sequence, so it ca

Amino acid sequences alig prenyl diphosphate phosphatase from C.

stellatopilosus revealed high homg ith prenyl diphosphate phosphatase,

phosphatidic acid phosphata

n of this enzyme was in

chloroplast. The 5-clog e forms, and the clone of the

amino acid sequences dg ere expressed in E. coli BL21

CodonPlus (DE3)-RIL strain. The His : gprotein was obtained in low amount
which could be detected by West

iechniques. All of 5 recombinant protein of
.-A"' __.

prenyl diphosphate /g5us exhibited phosphatase

activities when using/ g émpty vector as a control.
GGOH was an enzymEi ORF2 Qd their truncate form. Only
ORF1 produced the GG@H, as a major prodyct, whereas the others mainly produced

car. P U INUNINEING

The d%hosphorylatlon st%p of GGPP formlng GGOH was determined by

vanouﬂomﬁ E\lded chloroplast
eaves,

extract fgom fresh e partlal puritied enzyme E;EI uperose 6 gel filtration

¢ prodd

column for PI and the purified enzyme from UNO Q anion-exchange column for PII,
and finally the recombination prenyl diphosphate phosphatases of C. stellatopilosus.
The results showed that GGMP was an intermediate product during
dephosphorylation of GGDP. So we proposed the dephosphorylation steps of GGDP
by GGDP phosphatase could be GGDP - GGMP > GGOH.
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