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Abstract: [Objective] This study aimed to address the low xylose metabolic efficiency and limited bacterial
cellulose (BC) biosynthesis capacity of Komagataeibacter xylinus (K. xylinus) by exploring the use of multiple
physical mutagenesis techniques to enhance xylose utilization and BC biosynthesis. [Method] Ultraviolet (UV)
mutagenesis, atmospheric and room temperature plasma (ARTP) mutagenesis, and UV-ARTP combined
mutagenesis were employed to improve K. xylinus. Pure xylose and mixed carbon-source fermentation systems
were established to evaluate the fermentation performance of the mutant strains. Efficient and genetically stable
mutants were screened by comparing BC yield and xylose consumption. [Result] The ARTP-mutagenized strain
ARTP-Mix-1 achieved a BC yield of 5.07 g/L and xylose consumption of 4.06 g/L, which represented increases
of 73.04% and 13.50 folds compared with those of the wild-type strain WT-Mix, respectively, and both values

were higher than those of the UV-mutagenized strains. Furthermore, the mutant strain CM-Mix-20 produced by
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UV-ARTP achieved a BC yield of 6.00 g/L and xylose consumption of 4.70 g/L, which represented increases of

104.78% and 15.79 folds compared with those of WT-Mix, respectively. [Conclusion] This study provides a new

strategy for the industrial production of BC and the efficient utilization of xylose resources.

Keywords: Komagataeibacter xylinus; bacterial cellulose; ultraviolet mutagenesis; atmospheric and room

temperature plasma mutagenesis; xylose metabolism
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Table 2 BC yields and residual glucose and xylose mass concentrations of mutants

WG 5 el A ] 0 5 R R/ (/L) Tl A A AR P /Cg/LD BC 7=t /(g/L)
WT-Xy 19.85 1.05
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ARTP-Xy-12 17.20 1.60
WT-Mix — 9.72 2.93
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B3 1) R A W Bk CM-Mix-9. CM-Mix-20.
CM-Mix-28 ] BC /& 73 5ll i5 5] 5.97.6.00.5.60 /L.
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Table 3 BC yields and residual glucose and xylose mass concentrations of mutants

Bk 5 ) 3 7 ) B DR LR E / (/L) Tl 2 AR AR PE /(g/LD BC =&t /(g/L)
WT-Xy 19.85 1.05
CM-Xy-7 16.32 1.84
CM-Xy-11 15.94 2.02
CM-Xy-15 16.04 1.98
WT-Mix — 9.72 2.93
CM-Mix-9 — 6.22 5.97
CM-Mix-20 — 5.30 6.00
CM-Mix-28 — 6.85 5.60

T 5 R R %I IR B ORI A ROR R

e R R A5 RN AT Bk B B B EIR FE R RE L B
BC /= & mfk , XA ARBERW 72 70 FH . T BC
B R T Bk R B AR 2 ik g, R O R R B
W B fh 85 77 4% AR A 0K 2 B bR 5 R AR R 1
— R, LI BC M EMRI . ZU R R
H 8 4 R A B bR B A8 BRI A RLRE T (LR
W WS B 3 280 R AR AR W A B T R B 5 A B
T AFTE R YR 78 o e A AR iR 3 . DR U,
XF X 6 ) Bk BE O T PR, R SR R IR AR
A = U Ol R AR AL B i — IR
FEREIE ), N RIS S R m o S m AR L
T B R

W IX 6 PR RAL B MR AT IE SR AL AR IR, W 9.
1E A AR FE A, R AR B Fk CM-Xy-7. CM-Mix-20.
CM-Mix-28 fE 55 3 AL G I BC = & B & N, 6
HEIRFFRRE . &5 IRERJGE , RAZE K CM-Xy-11.
CM-Xy-15 ] BC /= & 12 & £ 1.69~1.96 g/L,
CM-Mix-9 [f] BC = & N 5.91 g/L.
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Fig. 9 Subculture of strains
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H, BB S G R 0 &R R 2 R IR 4R B R I A IR
ARG B8 7, 3R B2 T BC = &, (H [F) B 38 n T &
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