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72o TORER, 3H3PhP == v k% 15 mol% & T L EA KRNSO, —J7, 3HAPhB == L& &t
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ENFEZEND, WALV AR SNBSS KIIR ) v —T LU Rz b, mEILEY T
IV DBIRFEZ 5 L7z & 2 A, 3H3PhP 73RO m WU o T VTIEEEMER Y ~—TH L DIZxt L T,
3HAPhB I EARITIE L7zt > 7V TR IER ) v —Th o7z, 216 O LEE KD Ty1%,3H3PhP
F LT BHAPhB 23 RIS D ITHEV EF L7z, 6o T MBICHEERPIFMET 5 2 & T, A BARE]
A L. PHA FEHOSHEEEN IR S B2 65,

WIT, 2HA LB AR Z A It U, SLEAMRO R 5l 2572, 2HA == b & k%
SETLHE LI, 2HA 3RO D Ty0 ERITEE SN2 o7, Zhud, 2HA == v
FOEAIZ LD EEHONEIEHER T o v AR Lieoicxt LT, IO 7 v F 82 X v B Rk
FPHR LIz, Ty LAORPHEINIZEEZOLND,

HHIERIE Tk, AR TR LN REE BN LT,
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“Biosynthesis and thermal property of microbial polyesters having novel side chain structure”

Polyhydroxyalkanoates (PHAS) are biodegradable and biocompatible polyesters that are biosynthesized from
renewable biomass such as sugars and fatty acids as an energy storage for bacterial survival. In this study,
focusing on the structure of PHA side chain, the relationship between PHA side chain structure and the thermal
properties was investigated. In particular, PHA copolymers having novel side chain structure were
biosynthesized to evaluate their thermal properties.

In Chapter 2, the copolymer of 3-hydroxybutyrate (3HB) and 3-hydroxy-3-phenylpropionate (3H3PhP)
[P(3HB-c0-3H3PhP)], or copolymer of 3HB and 3-hydroxy-4-phenylbutyrate (3H4PhB) [P(3HB-co-3H4PhB)]
were biosynthesized in recombinant Ralstonia eutropha by feeding the aromatic precursors. As a result, the
copolymer containing 15 mol% of 3H3PhP unit was obtained. On the other hand, in the copolymer containing
3H4PhB unit was increased to 12 mol% by the expression of (R)-enoyl-CoA hydratase as a monomer-supplying
enzyme.

In Chapter 3, the biosynthesis of a novel copolymer composed of 3HB and 2-hydroxy acid (2HA) having a
bulky side chain [P(3HB-co-2HA)] was investigated. In order to utilize amino acids as the 2HA precursor,
several enzymes were heterologously expressed to construct the 2HA metabolic pathway in Escherichia coli.
The 2HA unit was incorporated even when glucose was fed as a sole carbon source. The 2HA fraction was
further increased by adding amino acid into the culture medium.

In Chapter 4, to obtain a homogeneous copolymer having different comonomer composition, the
biosynthesized samples were subjected to solvent fractionation. The copolymer obtained by the solvent
fractionation showed increased glass transition temperature (Ty) with increasing fraction of 3H3PhP and
3H4PhB units. This observation suggested that the presence of aromatic group in the side chain reduced the free
volume and the molecular mobility of the PHA main chain.

In conclusion, this study demonstrated the biosynthesis of novel PHA copolymers having bulky side chains and
the relationship between the side chain structure and thermal properties of PHA.
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