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Knockdown of motility-related genes of Komagataeibacter
xylinus and its effect on bacterial cellulose synthesis

LIU Jiaheng"?, WANG Xu'?, PENG Zhaojun'?, XIN Bo'*’, ZHONG Cheng'*"

1 State Key Laboratory of Food Nutrition & Safety, Tianjin University of Science & Technology, Tianjin 300457, China
2 Key Laboratory of Industrial Fermentation Microbiology (Ministry of Education), Tianjin University of Science &
Technology, Tianjin 300457, China

Abstract: Bacterial cellulose (BC) is a biopolymer synthesized by bacteria, which possess
excellent characteristics such as high water holding capacity, high crystallinity, and high purity. It
is widely used in food, medical, cosmetics, and functional films. Komagataeibacter xylinus is a
model strain used in BC synthesis research. In bacteria, motility-related genes are associated with
BC synthesis, whereas in Komagataeibacter xylinus CGMCC 2955, the functions of
motility-related genes and their effects on BC synthesis are not known. To address this gap, we
used the A Red recombinant system to individually knock out motA, motB, and mot2A
respectively, and constructed the knockout strains K. Xx-AmotA, K. x-AmotB, and K. x-Amot2A.
Additionally, both motA and motB were disrupted to construct the K. x-AmotAB mutant. The
results demonstrated that knockout strain K. X-AmotAB exhibited the highest BC yield, reaching
(5.05+0.26) g/L, which represented an increase of approximately 24% compared to wild-type
strains. Furthermore, the BC synthesized by this strain exhibited the lowest porosity, 54.35%, and
displayed superior mechanical properties with a Young’s modulus of up to 5.21 GPa. As
knocking out motA and motB genes in K. xylinus CGMCC 2955 did not reduce BC yield; instead,
it promoted BC synthesis. Consequently, this research further deepened our understanding of the
relationship between motility and BC synthesis in acetic acid bacteria. The knockouts of motA and
motB genes resulted in reduced BC porosity and improved mechanical properties, provides a
reference for BC synthesis and membrane structure regulation modification.

Keywords: Komagataeibacter xylinus; bacterial cellulose; motility-related genes; gene knockout

AT 4E % (bacterial cellulose, BC)J&45 Hi 4 N TR 1 2 25 ) T A 7 TR R SR AR A R AT
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L1 YE MR A AR G5 T T — R SRR )
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J5 R RN 25 2 22) )5 A — 4k (three-dimensional,
3D) ML R T X SR, AN AT
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HHTTE K. xylinus CGMCC 2955 FRif AT FH AT
I8 AR ERIER T K. xylinus CGMCC 2955 1
¥R BC & MALE I Z MR
B —F MBS, TR YT B
A L EAE M . Komagataeibacter J& (7
PRRB 1932 3 7 2O #atkiz 3 7E AR 22 IR T
w Y, AHMLE ST BUE PR G &R . 24
S A R TiE s, Hp, Mgz
1 MotA/MotB 78 A= ) JETE i Hh 44 81 B A
. MotA il MotB EEZEGHE M, ENTEN—
Tl S BRIK MotA4/MotB2, X 4 T 112 8l &
ARE[DH . A, MotA 1 MotB 25 T4 H
[ BE e 4, B BT 3l 1A JE A B T8
(proton-motive force, PMF), i iag H "=
ek . SR, XEEEARIFAS i), MES
SR AR Fshig it B R T
B EfE BC WA s E R JZ 520 Brown
SO 1976 4F 2 YRULEE 51| A i FF 741 (Acetobacter
xylinum) 41 gz 328 5 BC 2B 1A A E o e
PE7E N I TEAT 1 (Komagataeibacter  hansenii)
5T & I AR A2 Bl AH JCJE ) motA FiTl motAB J

&1 RS ER R R E R AL
Table 1  Strains and plasmids used in this study

BC B4 & A AR IF = e W g U7 p ot
M, fEFE# K. xylinus CGMCC 2955 H, szl
I XTF BC B4 BT BELA F2m

T, FATHE eAE Ko xylinus CGMCC
2955 AR T 5 motB [\l T A i BE I,
SRR 4 S motA. motB. mot2A, Jf it SrIG
FHPEAIET A-Red T2 AL iR 2451, 1R
RHIEE T BFR R R K. x-AmotA, K. x-AmotB., K.
X-AMOt2A Kz BEL R #k K. x-AmotAB ; X it 5 T ik
HEFT R IS UE & BC Z544 53T, #R5% BC Bl
iz I A S SE PR 0 A e

1 MRETE

1.1 SCIUEHR A BTk
ARHHEREEFT (K. xylinus CGMCC 2955),

H Tl & TR AR W 20 B o R S B & i,
3 A 0 TR R AR R A B U0 (China General
Microbiological Culture Collection Center,
CGMCC) PR, A5 A 1 A Ffe T T b R
J T (Escherichia coli) DHSo., HoAh 5 Rk K
RN 1 FiR .

Strains and plasmids Features Source

Strains
E. coli DH5a Preserved in this laboratory
K. xylinus CGMCC 2955 Preserved in this laboratory
GX01 2955 harboring pRedGx Preserved in this laboratory
K. x-AmotA This Study
K. x-AmotB This Study
K. x-Amot2A This Study
K. x-AmotAB This Study

Plasmids
pKD3 R6K r ori, Amp®, FRT-Cm-FRT [19]
pUC18 Cloning vector, pMB1 ori, Amp" Preserved in this laboratory
pTreGx pBBR1 ori, Kan® lacl 0-Pyrc Preserved in this laboratory
pRedGx pBBR1 ori, Kan®, laclg-Py.-Red Preserved in this laboratory
pFLPGx FRT-pBBRI-FRT, Sm® (aadA), laclq-Py-flp Preserved in this laboratory

http://journals.im.ac.cn/cjben
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1.2 55 EECH
Luria-Bertani (LB)}i##4E: 7E 1 L KHfmA

10 g EEE F1 PR .5 g BEERRY AT 10 g SH40HA, 121 °C
KT 20 min, {RAFEFH BAREEF 558N
20 g/L Bifig

ARAPERR AT IR IR 5 REER 10 g, W%
BEK 7.5 g, BEFRE 4N 10 g, i85 950 mL,
PKEERRE pH 2 6.0, 121 °C K4 20 min. %
B 25 g/L, 115°C K 15 min, [E{R5; 5735
N 20 /L BE .
1.3 ABHESR

A [ A K 5 3 7 Al b Bk PR TR VR 2 AR
Rigi B, 180 r/min, 30 °C 1537 24 h, H( 1 mL
KREERERESA 4% (RFLU 50 2 4 £ il
(5 000 U/mL)f 100 mL 3 & Bk 355k,
180 r/min, 30 °C #&%% 1 7% 24 ho 4 000 r/min
B0 5 min WUEREIR, SRR, KRR
% 100 mL Hrfif & s 7R v, fiff ODgoo 4 0.02.

x2 AMRFAAGI4
Table 2 Primers used in this study

PR% K 3% 444 180 r/min., 30 °C, %555 8 d.
ERERE SR 30 °C, B3R 8 d.
1.4 5|9

SR R IR B ST A-Red H4H 1M 2k
RN AR = B EERAANY, £ 2 ARSI AT
514,

1.5 E£¥EERZESH

FIHT NCBI $i 4 P AR BRI i iz 3 8
AUEL R motB (CCG43153. )R LR 75 . B
FEWR 4@ 14 thlastn 5 K. xylinus CGMCC 2955
S BEAT b Hext, AR ERRA ES motB
(CCG43153.1) Rl AR5 s O BE R 51
1.6 HERFEIEE)

Vo o 53 AT e AR A TRT PR B TRV ODogoo 11 22
0.05, SRJEH 2 pL WIRAZEFN 5 0.7%3 A8 R Y
HS JE5EM_E, 30 °C 5 E 4 d. &3F% 48 h M iE ks
I ) B JR ELAR (), R 8 % LA 358 1 A
BALPHARE,

Primer Sequence (5'—3")

Cm-U GAATTCTCCGTGGACCTGCAGTTCG

Cm-D GTGTAGGCTGGAGCTGCTTCGAAGT

MBA-U CAGGTCGACTCTAGAGGATCCGTTCTCCGGCTCCATGTTCG
MBA-D AGAATTCGGGAACCTTGCCTTGTCTTG

MBB-U CCAGCCTACACTATCGACCTGCCGGGTGG

MBB-D GGTACCCGGGGATCCCGCGCAGGATGACCTGG
MAA-U CAGGTCGACTCTAGAGGATCCGAGGCCGCACGACTGAT
MAA-D AGAATTCCCATCGTGTCGATGCGC

MAB-U CCAGCCTACACGGCCTTGGCATGCGC

MAB-D GGTACCCGGGGATCCCAATAGGCCTGTGCGCCC
WAA-U CAATAGGCCTGTGCGCCCGTTCTCCGGCTCCATGTTCG
WAA-D AGAATTCGGGAACCTTGCCTTGTCTTG

WAB-U CCAGCCTACACTATCGACCTGCCGGGTGG

WAB-D GGTACCCGGGGATCCCGCGCAGGATGACCTG

YZA-U GCGATCAGGGACACCATTTT

YZA-D CGGTGCCAGTTATATCGTTG

YZB-U CTGGCCGGACCATTGCATGG

YZB-D TTGAGACGGAACTGGCCCAT

YZW-U CTTGTATGCTGAATGGCGTA

YZW-D CCCTTCGTCCAGGCAGATG

&: 010-64807509

B<: cjb@im.ac.cn
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1.7 HEFHERVIEIFALIE

RGN, ¥ BC MWIEFRIEFBGE,
ZRITE K 22 U e LA 2 e 2 THI 114 35 37 3k B 24
W 20 TR £F 2 AR IR T 0.1 mol/L 1 NaOH
Wb, A 12-24 h BE#—K NaOH B, HE
B% B B SR LB RIS Bk, BC R FL A6
MAEEF KR REERESHERBERE
pH K 7.0,

1.8 HWEAHERREFNE

PR YL 1.7 X BC WAL, PR BC
BT 80 °C fHiR T4 TH: 2 IEE ., BC 1™
WA g FYER/L K773,

1.9 BEERENNZE

B 1 mL AW, 12 000 r/min 8.0 EBRUT
T, FBE 100518 i SBA-40E 1 Wi as i &
AR
1.10 BC MEEERVZRIE
1.10.1 A3 B F & 7 $8 (scanning electron
microscopy, SEM)JM BC FZ7S

WaifbfE 1 BC FEAA TR 15 min, fif
BC "R A> SE A BEE LK, TGRFE R B EH A%
HTEHLR T, #51F BC PRI REE R, &
M| BC 1) =HEZ5 K 33006 . ko2 T
BC FEfbE T TR M A 45 .

KRR FEMAETEME, S8
HV=2.00 kW, spot=4.0, FAfiit, ¥ BC FEih 5
BUNSOT LR )Z, B T EE AR Sh i, R
FH L BOR AR SIOR 7 TAE & b, e A R A
RS B, PEF TSR IR
1.10.2 BC FLBRZEMIHE

FIFREEXT BC 19 SEM BUSHEATAN IR, &
X R E R EAL AL, RS HEA T —AERARER,
B BABRE S SRR E S, B PR
LB, BT . % AR R i
B, BB R IKEL, BEEEE R A,
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P=imread (‘C:\I¥| i Z FX.BMP’); %i2HUA figure
(1), imshow (P); %I H} [ P, B=rgb2gray (P); %
JKEEAL . Figure (2), imshow (B)% {7 K k)5
R . Title (R E AL S MR .
Value=graythresh (P); %3KH [ {E . BP=im2bw (P,
value); % _fHALIEIIE . Figure (3), imshow (BP),
Length (find (BP(B)=0))/length (BP(B))-
1.10.3 & B M 41 4b S iE (Fourier transform
infrared spectroscopy, FT-IR);li®

o B 2T AT (FT-IR) AT FH R 0 22 K I 18
SERFHIE AN RERT ARk . ME R, 7RI BC
FES I T ALEE, - H BC A R DS &1
# o R (ATRYBE I 2 A i, I By
FET R EBESNARI & |, EHS
$h: 4000 cm™' 400 em ! AT, 4 em™
AR, R 32 Yk, 20 °C FYRIXTIRLEE
65% Y FHXIRREE o
1.10.4 BC Hi{H38ENE

FE b TR 3« B 5B A0 AT BC A S
PSR T R EE

JrEEPERRINE KR TR BC AR YA 15 mm
LRSI, FHACTR R B DA S A o
i, F CMTA4503 fhLA% il a7 i e ML A
HEAT IR RRIR . SRS E N : 5 mm/min
PO, Le=25 mm briE, 0 N®IIHE T,
PSR EE L) ot £, AT ot=F/bd. =
ot HPIFEREL, MPa; F WK AL il 52 it K
J1, N b HiAFESERE, mm; d MiKFERE, mm.
T 2EEA BC FEA BT 15 mm 1K
SRIERE D, SR FHEEBE I 5 {0 o i JEL S, PR
FHAC K 5 20 2 £SO 2 He A K AR R 8
PR N 5 mm/min, A7 RELEITE A
E=FxL/ (dLxaxb), RH: E N KEHE, GPa;
F iK1, N3 L=0.1m; AL HWERYHHKEE, m;
a=0.01 m; b HJE, m.
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2 BER540

2.1 EmEXEERBREKRNEE
FIFZTF A-Red FAIMIEEHER RFH K.
xylinus CGMCC 2955 J&HF 4 hERA motA
(3 123 207-3 124 253 bp). mot2A (3 271 674—
3 272 444 bp) LA F LA REUR) motB (3 124 277—
3 125 242 bp)iifriilE. Ph K. xylinus CGMCC
2955 FERIA AR, SRl LASR 2 BAHSGS | Pt
MAA-U/MAA-D # #83EK motA 1 I 3¢ [a] 5
500 bp. MAB-U/MAB-D ¥ 45K motA A4 T iif?
[E] 55 500 bp. MBA-U/MBA-D #"1# J [A motB
) [R5 500 bp .MBB-U/MBB-D "1 L[]
motB 1 i [ JEE 500 bp. WAA-U/WAA-D 4~
A mot2A ) FUERIVEREF 500 bp A
WAB-U/WAB-D #"#3E[K mot2A %) i [F] 5

B
bp M1 23456 bp

3000
2000

500

500 bp, K motAB (1 I . T i[RI 43 1) A 2
motA [ ¥ [F] P FNJE A motB 1% T Ui [ Ui
B (E 1A). L pKD3 ki AARAR , Cm-U Fil Cm-D
K51y AR RS (E 1), K iR A
B ) BamH 1 VIR pUCT8 #ifk , #k474lifk
B, IR Bl . SR PR | T
[ 5 LA S 3 A B Ay e 2 e 4 , s B 2 e 4
Ih G Bk L F] GXO1 B Rk(S pRedGx Jfi
A P € 511% 8 S S b 1 e N A -3
TS YZA-U/YZA-D. YZB-U/YZB-D,

YZW-U/YZW-D, ¥ 34t H 9544 (B 10). #2k
f& pFLPGx (& tUlas Z Ptk 2 ) Ak 2 £ #
% ikFh, HTF pFLPGx kit pRedGx Jit
B EA A R &, TS pRedGx Jit ki &
e BRI pRedGx JTURIAHE AL TSR
BRI, BRI IPTG 55 FLP BRIk,

D

bp M123456 7809101112 bp M1 23456 78

1 FERREHREIMIE A PCR ¥ 4§ [RJE A Beri ik 8], M: DNA Marker; 1. 2: motA b i [A] J5UE ;
3. 4: motB b MRV ; 5. 6: mot2A b T iF[F . B: PCR 93 &% HK 1 BU kK. M: DNA Marker;
1: EEREPEIER et C: B LT B4 PCR RIEFHLIKAE. M: DNA Marker; 1-3: ST EHitERA
) K. x-AMOtA; 4-6: FAERPIMEIE A K x-AmotB; 7-9: B KPR MNA K. x-Amot2A; 10-12:
TR RPN K. x-AmotAB. D: ERFUIELEF AT PCR Bk Ik 4. M: DNA Marker; 1, 2:
K. x-AmotA; 3. 4: K.x-AmotB; 5. 6: K. x-Amot2A; 7. 8: K.Xx-AmotAB

Figure 1 Construction of knockout strains. A: Electrophoretic image of homologous arm fragment amplified
by PCR. M: DNA Marker; 1 and 2: The upstream and downstream homology arms of motA; 3 and 4: The
upstream and downstream homology arms of motB; 5 and 6: The upstream and downstream homology arms of
mot2A. B: Electrophoretic image of chloramphenicol fragment amplified by PCR. M: DNA Marker; 1: The
chloramphenicol resistance gene CmR. C: The electrophoretic map was verified by PCR for a single colony of
inverters. M: DNA Marker; 1-3: K. X-AmOtA containing chloramphenicol resistance genes; 4—6: K. Xx-AmotB
containing chloramphenicol resistance genes; 7-9: K. X-Amot2A chloramphenicol-containing resistance genes;
10—12: K. x-AmotAB chloramphenicol-containing resistance genes. D: PCR validation electrophoretogram of
colonies with loss of resistance genes. M: DNA Marker; 1 and 2: K. x-AmotA; 3 and 4: K. x-AmotB; 5 and 6: K.
X-Amot2A; 7 and 8: K. Xx-AmotAB.
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1862 ISSN 1000-3061 CN 11-1998/Q 4=4# T #2244k  Chin J Biotech

T FLP %% B B R € 19 IR 5] 07 & (Flp
recognition target, FRT), ¥ FRT i i [0 (1%
SRR, IR LAIR B 52K pFLPGx Jiukr DL b 5
B B i S R PR B B TEA
PR RRGE AR K (AR S A H W& R A
AR TR IO AE KL, RICR pFLPGx
ARIRLA S Cm® FUbE L D E BRI R bR, A
ID fiizn. JER A Slar 448 Ko x-AmotA| K.
x-AmotB, K. x-Amot2A Fl K. x-AmotAB.
2.2 K

YHTRTE = 5 B T s R R AR as B, TEAR N 35
FREE B I AR S O A E A A K X
B, RS ERBR, KRz S5
FIRP XF R (R 2) R, B A R ARAY
AR X AR R T R bR TA AR B A B TR R A
H, K. x-AmotA, K.x-Amot2A. K. x-AmotAB 4}
SR 24% . 17%H1 26%11938 S HEREAIL, 16
B motA. mot2A LA T K. xylinus
CGMCC 2955 HKRIREERIZEIRE Sy . X LL4h

A

Day 2 Day 4 Day 2

K. x-AmotB .
o . .

% 2

. K. x-AmotA . F -

RZRW] motA FIl motB 2 55 A A R It AT 14 /Y
S22 I8
2.3 ERREEXEERNAKREREIRETE
A BEMERES AT

H T K. xylinus CGMCC 2955 H il A48T
77 BC, TR Z B R S & AR 7 BC Jf:
I o=, R sh S K ERENS B 4 . S (T
W32 Bl A O BE R B AR K s . R ATTHE
K. x-AmotA, K. x-AmotB, K. x-Amot2A. K.
X-AmotAB Fl T AL TR MR HE AT i A R IR 2N A8 &
WE, AR R REERE. WK 3 W, RRE
) 0—72 h KB RA K X B K, e & T
W RS A R R R, BRI A A A A
fitp s R LA AR AL AR . R TR BRI
AR R, KR pH R TR,
IETE 72 h A AR RIEAR, 72h 5, BT HE
TR REAR, BUHEE R B S BUR BB R
PRIARAE (TSI R, IR BT (AR AR 25 i
PR K TR R 1 & G, R pH JF

Day 4

8_
77748 h
7 [ 19h
ﬁ6—
£
ESg
3 40
=
] L
23
2_
'I_
0
A

K-é x—w'oﬁ x'b'ng[i- Nﬂoi x,me‘A b

MMRERS M RENBFESHENONE A PR EERIETE RSSO A . TR 2 X

HIERS 4 KAATEAYEIR. B: BN A RS 2 KA 4 KAYEAE(mm)
Figure 2 Determination of the swarm motility of knockout strains versus control strains. A: Example photos
of colonies formed on plates. Images taken on days 2 and 4 of culture. B: The diameter (mm) of the colony was

measured on day 2 and day 4.
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0 24 48 72 96 120 144 168 192
Culture time (h)

b
<

—
(==}
T

Residual glucose (

B3 EHEFFHTHERERSRENLELEER A

B SR AL PR E BN R, D: AR BC 7 i

O L n 1 " 1 L 1 n 1 n 1 " 1 n 1 " 1

0.
0 24 48 72 96 120 144 168 192
Culture time (h)

W
T
-

-’ |

BC titer (g/L)
o W Ea

—_
T

HARIAE R MZ. B: pH ZRfkliZ. C:

Figure 3 Differences in fermentation performance between knockout strains and control bacteria under
oscillation culture. A: Growth curve of strains. B: pH change curve. C: Residual sugar change curve in the

medium. D: BC yield of strains.

G BT, 78 144 h J5 kBl m s, 4R e |
ZRWELE R, RSSO, B AR BB AR AT ODgoo
HERFTE 3.68, M 4 BREBR Y ODgoo 53514 4.31
3.76. 3.89. 5.18, ¥ THEAERIEEH; Ko x #
K. x-AmotB., K. x-Amot2A (1) & B pH 4457
3.7 Iidy, WEBRE K. x-AmotA, K. x-AmotAB [
pH WITE 4.0-4.5 Z 0] Jf A , 5 AERIBEHRAH L
FHERFEN motA, mot2A, motAB Ji5, BC FEiE#R

&: 010-64807509

R, MREREEN motB 5, BC FEEmSA
BARR o 100 W A2 Bl A S 3L DR A it 53k i 0% 2 i A A
R RS AT A % BC IRETT
2.4 BC MHRIFRIE
241 BEMOINGIES

i BLIH AR LT A6 1S (FT-IR) AT FH 3534 BC
1 E BEAT M b A s ot , g R A 4 R,
3 344 cm ' BT H BRI O-H BRI i 45
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4000 3500 3000 2500 2000 1500 1000
Wavenumbers (cm™)

4 HEH K. x. K. x-AmotA, K. x-AmotB. K.
x-Amot2A 1 K. x-AmotAB & R 4T 4 ZRILI oMk
TH[E

Figure 4 Infrared spectra of cellulose synthesized
by strains K. X, K. x-AmotA, K. x-AmotB, K.
X-Amot2A, and K. x-AmotAB.

PRSI A; 2 895 em™' BFHUT (1 W Wi i & C-H
SEM IR s 1 428 om™! BRFIT I i
J& CH, FXF AR 2 th R sh 512 /05 1 162 cm™' [
I I S C-O-C AN X R A 46 4 2l ™ A 1Y

899 cm B T WG ACIA R B-1,4- M T B 1R AR
W 3z Bl A DG KL R vl B TR -5 B BC Y i 2l 0
5 AR E MR A R BC B3R shgtH R, FREH

12 By AH G HE R R BR O R % BC i b 2= 6
R AR
242 BRI

Wik SEM HIH BN ST T Rz shAf ¢
FEF BC = 4EMARZEA 200, anlEl 5 Fos
i 5% 32 B A G e R X6 A5 o8 2T 4 22 IR 5 4
Y52 AN el i, B T BC By
FLBRAE . A GE i K B AR T s B A DG
DR BB TR Pk R B TS BC BYFLBR R, sl 5 fr
7N, WTHRBE R K X IFLBRR N 67.27%, 524
He, K. x-AmotB Ff =) BC FL LR FFEAE, 12
H61.69%, K. x-AmotA fIf =i BC HIFLER %N
56.14%, K. x-Amot2A JIif=f) BC JfLEIHE N
65.85%, K. X-AmotAB FIfj~ () BC RYFLERRK N
54.35%, FHICIER], RIBRE SAH G RIFEAR T
BC MfLER
243 BC HINFEMEESH

T AL BC AE S T h A, el
AR BT | TR A BC R T
WA, 3 3 A, K. x-Amot2A is 3tk
R G ) BC 1A% IR i 5 4 vy, L AR A
HRE K x BERET 59%. HILIENH, 2304
KB B rR X BC 5tk pe s HAT B A

5 EHEXERMMRERFERE SEM BRE  A: K xORER BC. B: motB Rk E#RIEAY BC.
C: motA FBERF MR BC. D: mot2A R HEK IR BC. E: motAB RBR I MK Y BC
Figure 5 SEM images of exercise-related gene knockout bacteria and wild-type bacteria. A: BC from K.

xylinus CGMCC 2955. B: BC from the motB knockout strain. C: BC from the motA knockout strain. D: BC
from the mot2A knockout strain. E: BC from the motAB knockout strain.
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Table 3 Mechanical properties of BC synthesized
by different strains

Strains Tensile strength Young’s modulus
(MPa) (GPa)

K. x 105.12+1.08 3.96+0.43

K. x-AmotA 212.25+4.33 5.77+0.28

K. x-AmotB 169.63+£3.25 4.54+0.31

K. Xx-Amot2A 270.44+2.11 6.28+0.12

K. x-AmotAB 184.14+5.28 5.21+0.13

3 W58 #h

AW 530 2 e AR A B R T T T P Iz Bh
FHORIEA, PRIE T 41z shA BC &l S 4t
F S0 . motA, motB., mot2A it [H il w5 F: 5
R WE R AT TR 092 S PR R AR, 785 Sl
ANV ) EG PR A 3 e AR L 25 5, e 2R MR A
LR R A motA JE R R, X TR bR A2 sh AT
1 Y "‘I?EEIEIE’J AmotB % A8 R &
B B 55 i Uk Bl fig - AR,
50 Z AN TR Bl A 0 00 A W BT 22 L g
B motB 5, BC RIS H AL, X5
Komagataeibacter hansenii ATCC 535820 71rf1 ()

iz 8l %

WFoE 45 T AL . e BRIE D motA, mot2A .
motAB J&, BC = AfG 2l m,; JLHZizs)
e 551 K. x-AmotAB, BC 7= & ik 3

(5.05+0.26) g/L, FHILEPARIER T 24%. %%
R, ERE RIS B RE T RS 5 0 A R R I
A L BC IRE T .

BC MY£F e 44y | 2F 4% B AL
M) 240 it A= 400 A Ak D) R A R A G e DR 2 )
Uk, 255 4 BREBR Y BC éﬁwiﬂ:ﬁﬁ%ﬁﬁ
Pr, AETEPA AL, RERTA Y BC fLBRSA AN ]

B/
5

=N
HExE 52

&: 010-64807509

FEREFEAR, XUtk BC FLERARAILN 54.35%,
OB A RUBRAR 12.92%; X AEAE 15 1 ORI
XI5 3 BT PE R R Akt
FBEIUBRE BE B PEAS 2 B2 2 TSR T AR B8 S B ]
B, YR R A UAS EE, AT LA PR A

Wiy s AT EEPET TR OB (B) S50 Rk NI
HHARRD, MO RO, BURE 5 Kk

HIEAR S RIOBE T A0 FEAG BC AR S EA 7 e
iR, BRI PR B, AR I
Bt B e, AU e Al ik 5.21 GPa, [LEY
AR R T 31.6%.

AMFFELE RAESE . A IR B AT 16 iz 3l
AL R F R, U H 2 motA & motB AW i [ AT
AR BC i, $2F BC Ji#kfg. AHt
FEMER T BE IR i H BC A 512 sh A PRIl
A, A BC & R R LS A R A T e
FAit
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