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sorsmen Directed evolution of sequence—regulating polyhydroxyalkanoate synthase to synthesize a medium—
A > B chain-length—short-chain-length (MCL-SCL) block copolymer
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Versatile aliphatic polyester biosynthesis system for producing random and block copolymers
S GERE | composed of 2-, 3-, 4-, 5-, and 6-hydroxyalkanoates using the sequence-regulating
polyhydroxyalkanoate synthase PhaCag

M K Satoh, T
o Kawakami, N Isobe,
it =4 L  Pasquier, H A Microbial Cell Factories
Tomita, M Zonn, and
K Matsumoto

R—2 84 RITE 2 0 2 2 EE 21(1)
W ERRE
M
. =54 M4
Aty
R—T ~ FATH &5
E£4
= EZEE54
H R #t RITHE A=

B ER (100 35 ~200 FEERREIZFELEHTLLESLY,)

In order to obtain PhaCar mutants with increased 3HHx incorporation efficiency, substrate docking simulations were
conducted. However, the results were not stable, and it was difficult to find effective mutation candidates. Therefore,
experimental methods were carried out. A phaCar mutant gene library with random mutations were generated, and the
E. coli cells with the library were cultured in a medium containing 3HHX. Some of the mutants exhibited higher
fluorescence intensity than the parental PhaCar. The N149D and F314L mutations were identified in these mutants.

Next, a saturation mutant gene library of F314 was constructed, and polymer production and 3HHXx incorporation
capacities were analyzed. As a result, F314H showed higher results. Furthermore, the recombinant PhaCar F314H
protein exhibited higher activity with 3HHx-CoA than the parent enzyme.

When N149 and F314 were fitted to the predicted structural information of PhaCagr, F314 was adjacent to the active
center residue C315. This suggests that the mutation of F314 is effective for substrate selectivity. N149 was located
far from the active center, but it interacts with N396 on the important loop region. The changes of the interaction might
affect the conformation of the enzyme, which in turn affected substrate specificity.




