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Microbial production of LA-based polymers 
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Productivity of LA-based polymers 
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Inverse relationship between P(LA-co-3HB) productivity and LA fraction 

Can LA-enriched P(LA-co-3HB) be produced at high productivity 
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The aim of this research was to produce a variety of 

LA-based polymers in order to elucidate the 

relationship between LA fraction and polymer 

properties as well as enhanced polymer productivity. 

Aim of  this study 
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Xylose produces LA-enriched P(LA-co-3HB) than glucose 

P(60 mol% LA-co-3HB) P(47 mol% LA-co-3HB) 

Xylose is superior to glucose in synthesizing LA-enriched copolymers 
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GatC enhanced production of P(LA-co-3HB) 

GatC overexpression was effective in enhancing P(LA-co-3HB) productivity 
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How to further increase the LA fraction? 
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Mechanical property analysis: method  
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No. Monomer composition 

(mol%) 

Molecular 

weights 

Thermal properties 

LA  3HB  Mw 

(×103) 

Tg 

(ºC) 

Tm 

(ºC) 

1a 0 100 700 -7 176 

2 43  57 102  18 107 

3 541 46 114 25 n.d 

4 56  44 89 22 n.d 

5 58  42 50  26 n.d 

6 60  40 34 22 n.d 

7 66  34 36 29 n.d 

8 71 27 38 29 n.d 

9a 100 0 200 60 153 
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Evolved LPE improves LA fraction  

Evolved LPE (eLPE) was effective for improving LA fractions in the polymer 
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Enzymatic hydrolysis  
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P(LA-co-3HB) was produced from cellulose hydrolysate Polymer production from enzymatic hydrolysate 

Enzymatic hydrolysate was effective as a carbon source for polymer production 

0 

1 

2 

3 

4 

5 

6 

P
(3

H
B

) 
p

ro
d

u
c

ti
o

n
 (

g
/L

) 

Glucose 
+ 

xylose 

Enzymatic 
 hydrolysate 

0 

1 

2 

3 

4 

5 

6 

P
(L

A
-c

o
-3

H
B

) 
p

ro
d

u
c

ti
o

n
 (

g
/L

) 

LA 

3HB 

Glucose 
+ 

xylose 

Enzymatic 
 hydrolysate 

P(3HB) P(LA-co-3HB) 

3HB 

LA 

3HB 3HB 



Xylose concentration-dependent increase of 
polymer production 
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