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eutropha H16 [¥] PHB & & )3 ) T P,,,mc1 K (Escherichia coli) W3110 (1 Fi] 37 A ¥ 48 8 g 3L ] araBAD
15 5% A ) B A0 B s B VR K] araFGH o #4 P, ~araBAD 5 335 3 & pBBRIMCS % £, #4) @ 7 A7 B 7411
A A I e [N 1) R IE B, Bk R, eutropha W50 75 21 5220 1 bk W50 o 1) FH XUBURE AT e (5 44 S 2 9 b 5 35
¥ araFGH 5 N W50 14, 73 45 2 41 14 Fk W502 Rl W50-3 . 3l b % Il % % 0F 90 5 41 14 Fk WS04 . W50-2
FWS50-3 [f ke e gl S XB vi% 20 A7 45 SR 38 00, Bl v A B AR 4 B 56 IR s B 7 R 0K . 41 Ak W50,
W502 F1 W503 ¥ e Fl I LB h A bk, IF B3k T e is i FE DR i) S 41w R R LB R qopl i e o fe e 9%
R e 4 IR 2 B, WS04 BT BLAE 5 0.1 mol /L B 7 AF1 H (1) & W B 97 v AR K (R B R R AR IR FE
(0. 01 mol /L) BT AT HE . W50-2.W50-3 1 #F A& % ) FI A o & BT A1 B 2= 4 JF HAE 0. 1 mol /LI H7 471 8% (19
B e rh, W503 [f2E M He J2 W50 [ 2.5 £%, & Bt PHB [ B 4 T [f) 38.6%. L4518 Y{E R. eutropha
W50 1 1 B R B A Bl 5 DR R B ds B i DAL, T DA G s AR LA AR AR IR R R — e KR I
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TS BT 10% - 30% , 1T B B AR
BB 1% —5% " o [N, Al B R ) £ 4 5 W iR
AT LLAE D — Foft Tl A 1 LR RS AS TR I B T o

AR AT L R A A kA2 5O AR
A7 AE AT 5 32 [ 7 A1 B8 1) 2R 3 B 3R A8 ] S AR 1 12
(40 T R ZC B . s 75 K W AT B (Escherichia coli)
Hh I e O M g R BT R A B % d2 B 5 AraFGH
J AR SR S 5638 82 1 Aral, K B 7 A1 i 2 &
W I H BT S AT RE 45 N 1 araBAD % 5 1) B) 7 411 8
A1 il 2 A% W B B4 (ribulose kinase) B 437 411 B 5
¥ W (arabinose isomerase) fl A% i #F 5 4k {5 2= |n) =7
¥J 1 (ribulose-5-phosphate epimerase) 4 Bl $i7 {1 B 4
A g AT S 5 1 HE N B R IR R .

B HE FE W (Ralstonia eutropha) H16 2 ] T
PHB 7E 7 [ 45 0 Ak, TR AR B W50 fE % LU % Bl
AR PHB 58 PHBV, B AT AR & 9 Tl 3

17 o BRI 1% BBR AN L 4% K 8RR A B B i 47
B IR fiE 7 5 AN BE 58 42 R FH 2T 4k 5 & % 77 ) 06 AT R 1
4: 7= PHB™ |

TEASTH, FATLE R, eutropha W50 R 1A T ok
5T 0 R B4 6 B 7 A1 B 388 g 5 R araBAD ™, O
IR S R NS R N N = NI
T K FF B 2% A g B bz AT B A ds R Ak I
araFGH"" , 73 5 T ] LU o A4 R BT B 47168 5 B8
PHB ) LR H #ko X &4 R. eutropha H16 5845 £k
W50 15 N 56 2 B Bz AFTRE A Uik A8 1 1 R

| O R NI RS

L1 ##y
L1.1 BEFRANBURL: & L A SCI6 P v bR TR -

&= 1. KI8T A B AR RO

Table 1. Strains and plasmids in this work

Strains and plasmids Characteristics Source
Strains

Escherichia coli

DHS5«a ¢80d/ LacZAM15, deoR, recAl, endAl, hsdR17 This lab
S174 recA, proA, thi-d, chr: :tra Smion R"
W3110 IN (rrnD-rrnE) 1 rpb- This lab
Ralstonia eutropha

W50 R. eutropha H16 mutant This lab
W50 Cm", W50 carrying pLXM1-BAD This study
W50-2 Cm", Tc", W50 carrying pLXM1-BAD and pLXM2 This study
W50FGH GabD4 : :araFGH This study
w503 Cm", GabD4::araFGH, carrying pLXM1-BAD This study
Plasmids

pMD19-T T—ector, 2.7 kb, Amp", lacZ TaKaRa Co.
pBBRIMCS Cm", LacZ-o mob rep Kovach ME™?
pBBRIMCS3 Te", LacZ-o mob rep Kovach ME"™?
pJQ200mp18Te Tc", sacB mob Peplinski K"
pLXM1 Cm", pBBRIMCS derivative carrying the P, ci gene This study
pLXM1-BAD Cm", pLXM1 derivative carrying the araBAD gene This study
pLXM2 Tc", pBBRIMCS-3 derivative carrying the araFGH gene This study
pLXM3 Tc", pJQ200mpl8Tc derivative carrying the araFGH gene inserted in the gabD4 homologous arm  This study

L1.2 EZWRF:Prao rAEYY THEYIEA
TaKaRa v &) ; &% Wi B4 B Sigma 2wl R AL 2y
ity R 2 1 B [ 7 43 A 4

L1.3 $#F5xE: O LB Rk, A T8 98 KA
(Escherichia coli) « QPG £:3:35, H T 153 W50:
THa B0 g RIS g AT BTBES & (NH,) S0,
3 go @ 10% FEHEI PG 3G FRHE, A4 58 — X 4

MR e B 97 s @ R We R IR B 2 % 0k L4 1. 5
HMBCHI2 mol /L FK) B A7 B » T T 1 5 A [7) 3k J32 ]
PAAREIREFE R . E. coli 7£ 37°C }53%,R. eutropha
fE30°C H 7. PUERMIMKE AN A ¥ HFHR
100 pg/mL, &% %50 pwg/mL, PUIF 2S5 pwg/mL.
1.2 HEEEH PCR ¥ 18

Pl R. eutropha H16 &K 2] DNA Jy Bt , H 5l
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Y Pl FI P2 & R4 W5 X I . (PCR) o 39 153 211 4
450 bp i 41 % B R B 1 P B LLE. coli
W3110 JE[KI 41 DNA 4 B, Fl 514 P3 Rl P4 4 3
752 294 2 kb (1 BT S A7 B 45 907 45 K49 5L K] araBAD ;

519 P5 A1 P6 § 119 21294, 1 kb aiAT A S5 T
BRI Bl (0 B B4R Bl e s iR A R I ara FGH L5114
P7 A1 P8 47 489 5 21 BE 51 IR ~F 1 fix =0 3 A gabDA o

*2. RBAATY
Table 2. Primers in this study

Primers Sequences (5°—3") Size /bp Restriction site
P1 TAAGAGCTCGTAGAGCCAGCCAATGGCCACGAT 33 Sac 1

P2 AGATCTAGACCGGCTCCGGGCATTGCCCT 29 Xba 1

P3 ATCTAGAAGAGAGACAATCAAATCATGGCGATTGCAATTGGC 42 Xba 1

P4 CTCCTCGAGACTTACTTACTAGTTTACTGCCCGTAATATGCCTTCG 46 gholl

pe

P5 GGGTCTAGATTTTCATTTTTGCGAGATGGCTCTC 34 Xba 1

P6 GGTGAGCTCGGGAAAAAACGCTAAATTGTTGCAG 34 Sac 1

P7 ATCTAGACCCACCAGGAGAACACAC 25 Xba 1

P8 ACTGCAGCGGCAACTACCAGATCGT 25 Pst 1

1.3 FHRNEE

H SaclH Xba DRV & A7 P 0 1T B4R ZH 5T
wEs I H 1 v B 55 RV SURE 1) T i) pBBRIMCS
B Tk A3 B B A P, R B AN
pLXM1. 4R J5H XbalF1 XholXW Y] & # araBAD [f] T
B A R (B H I R R B R TR FE XU D)
JFIF) pLXMI JE42, UK araBAD SEH:E P, ., FiF
1S 2N Py, A B T4 B0 Bl R AT A A
araBAD ) FRIKBAK, fy 44 4 pLXM1-BAD.

H Xba T 1 Sac 1 NEGY) &4 araFGH [f) T 4K
HA 5Ok (B H RS R B, 5 R R R XU YT )
pBBRIMCS-3 ¥ 42, i 1k 15 25 77 1 & J53 3 1 11
Bl Rz A7 B 6 32 2 (A BE I araFGH 1) R TE AR, /v 4
) pLXM2 .

1.4 EBESHAMHE

H Xba T F1 Sac 1 XUEg VI & A5 A 5 3 385
BT araFGH 1f) T 2478 541 5Ok [ H Y 2
Fr B ARG A T4 DNA S8 4 Bl K o S0 4k o FF
A gabD4 FEI T AR T R Sma 1G],
LA 5 AR WA araF GH YE 5, T 16 15 3]
LE [F) Y5 AP 8] 36 N F5 araFGH FE TR B B4 ki .
Xba 1 A1 Pst T RUEE V) 6 E 41k, BCH 1 H B 5
FH 1R FF XU D) FF (1 i B 28048 pJQ200mpl18Te 3% 42,
PG A K W FF B DHS o, 05 3645 25 47 araFGH 1)
WS IORL, A 44 4 pLXM3 .

1.5 EA#%%
B JFoRE pLXM3 $6 44 K M #1  S1741Y, 5 i 45

F) S174 /pLXM3. ¥ S174/pLXM3 (LA H) #: A
SRR EM LB 3B, W50 (Z 1K 1®) # A PG 4%
oI IR B2 K, U0 nLZ AR R AN PG
T 30C 55978 h, S0 p LR B N LB 35 4
T 37°C £ 954 ho AR5 HL100 pL3Z 44 1 F1200 WLt
PR I B W 20 0 AE 35K 600 x g #5010 mine R
2 B3 00 WL PG K% 7 B 8 i At 44 11 R 32 44 1R
UUUE S K5 TR A v R R T 30°C il A4 h o O Rs 97 .
TR B TR R BOR AT T AT N 3 YA E R R
A FE R E .
1.6 $EREHBFKRGFIE
ARG, P E T PCR T iER KA — kA
e 1) B EE AT 0% 3%, 4 BH 2 AL 7 R T LBHs (R
#hLB) f A h i R 9%, FH 0. 95% 1) A= B AR K F B
F 1 B 2H 7 R 20 2 R R BT IR AT 209% i
BEI PG B3R 3T h . 3 -4 d Jo, Bk E %, 20 0 A
Tl & A7 KA ES wg/mLIYIRZ 1) PG P-4, X A Y
INFEPUIE IR 3% BEAT PCR, 0 18 19 2 K A2 — I8 e
) T ¥ o
1.7 BEEEDMH
1.7.1 FEBGHR S & W5 IR 200 H0rh 5 10 0k e
1 mL,7000 x g &5 .02 min Y & & &, H 0.1 mol/L
Tris-HCL (pH 7. 8) ¥k Wi Ik, B V%, B oK b i s
TR R B 5 0 s L R A R R VAR
1.7.2 WA AESGEFENE: 7S % ik
(5 - 16 1. 2 I 2 B8 ik me vk Wl 5 4k & 3.5 mL.
o 7 AP0 8 S ey 1l I8 V% A 8 SO AR 3 B BT ol
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L% I ¥ Jr 2 1) Wil i o —>— MM —r—Glu —#— Ara
1.7.3 %W #E MBS R MM E A S % Sk 117 - (A) 107
18 1o K% M Wl Vi g 15 0 00 A7 52 OO A 4y BT A4S £
O

1 wmol NADH B i B M = -

1.7.4 #ZEESHBRERSUBEENE: =%
ik (19 — 20 1. 4% 1 4 -5 - 182 2= 1) 5 M) TG V5 FR o7
& XA AR B FEL wmol NADH. JIT 75 (¥ 2

1.8 A ®iAi

1.8.1 EIMAE I W50.W50d.W502.W503 4
Bl TR R QW $RIR K IR 18 h, vk 2 15 9% 3t
@, BIF TR IR L@ o BUE 82 mol /LT B $7 471 Bl
ST B I N RS 75 S @ v T SRS TR R ) BT
%5 (0. 01 mol/L.0. 1 mol/L) £% 7% 3 DL A VR & ¥l 1%
F2 5L (0. 01 mol /L7 %5 ¥ + 0. 09 mol /LK 47 111 ¥ ) o
5% [P R e Bl 8 R B 9% AR B 12 hEURE 43
e

1.8.2 AN B9ME : KW 28 10 7K & 4 7 R
W 5E600 nm A )6 .

1.8.3 L arfasEaomE ™ KRR L 10000 x g
B0 5 min 5, B R, O, 22 wm AL IS 8 S
FH e 280 A 2 3% A% Agilent 1200 W 52 L] b7 4f1 8% o
1.8.4 EAETFEEME: UL EEH10 mL, 10000 x ¢
F0S5 minf&, ZKBER IR 70°C HE+ fEFRE .

1.8.5 PHB B9l TE K5 T8 W A 5 8 2 RSV I
A2 mL2R R 2 A6 H R, 2 mL G5 » 0 25 7™ 5, &
F 100°C /K% 4 h, I £ =W 5 A2 mL ddH,0 Hh
P, K H A g v K U PHB .

2 HURAI

2.1 W50 F| F B 4 A #E BE 11 #T R

e W50 7E LB 7 A7 Bl 557 26 4 O o — 1 st 1)
KW BER RE R OBE R, BE M WD 4R WO > ) A
0.01 mol/L.0.05 mol/L.0.1 mol/L. K W% &5 F %
W0 W50 752 3 il B2 25 8% 10 15 9% 5k (Glu) R
g 1 AR K, T AE 3 Al JBE B Bz A R R B R
(Ara) 5 ORI RE 7758 (MM) HH AR gEA K (B 1) .
K, BeAT15 H 4518 R. eutropha H16 & 45 Bk W50
AN B8R H Bl 7 AF1 4
2.2 ETMAARKBERNELAENRIES IS
Fr

K 2l A BTz A1 AR i D] (¥ T 4 POk pLXM -

12 24 36 48 60 72

t'h
(By 151
_ 10 4
Q.%
Q
5_
0 T T T T T T
12 24 36 48 60 72
t'h
(C) 25

12 24 36 48 60 72
t'h

B 1. W50 ZEUAMN A EEMAKE—RIEMERE D
B4

Figure 1. Growth profile of W50 in the medium using arabinose or glucose
as the sole carbon source. Medium: A, 0.01 mol/L sugar; B, 0.05 mol/
L sugar; C, 0.1 mol/L sugar.

BAD i i # {b W50, 3 %] & 41 W % W50d.
W50 43 M 4E%0.01 mol/L.0.1 mol /L $7 4[5 ¥ M
VB4 B (0.01 mol/L Glu +0.09 mol/L Ara) [fJ & %
B RSk rp R IR, 45 AR W) E 41T o) LLAEO. 1 mol /LI

oL S S Sy S I T VA (S i BT S SV N S
0. 01 mol /LB 7 AfTHE By 72 AR A K (K 2) «
2.3 XWRALF 4+ =ik W $L 4R 08 4K i B & E
araBAD R EEM AN ZE B8 &£ E araFGH

LL pBBRIMCS3 (Tc") 2y #% A, ¥t 7 Hi 43 &4
SR Ay B B ACURE e 328 B 1 R B araFGH 1) 3R 0K 34k
pLXM2. Kt pLXM2 i i % 1k #5 7y pLXM1-BAD
W50 TR Ak, 168 Cm Fl Te 1) PG P4 B} 3%,
i 326 45 21 485 217 BB 1Y) T AL B AR i 4 0 W502.
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(A) 12
0 —o— MM
—{0—0.01mol/LL Ara
——0.1mol/L. Ara
8,

—o—0.01mol/L Glu +
0.09 mol/L Ara

ODn()()

[+
N

12 24 36 48 60 72 84

—{+0.01mol/L Ara
——0.1mol/L. Ara

0.024 —8—0.01mol/L Glu + 0.09 mol/L Ara

c(arabinose)/(mol/L)

t/h
E 2. W50 fEREIHEEFFE DAY E K (A) KB Hi A 48
B A (B)
Figure 2. Growth profile of W50 in different sugar medium (A) and

the utilization of arabinose (B) .

¥ W502 43 5 7E £70. 01 mol/L-0. 1 mol /L 47
AFTHE A% IR 48 (0. 01 mol /L Glu + 0. 09 mol /L Ara)
MR W 55 g7 Bk b 55 97 . 45 R W, A bR AR
0. 01 mol /LB 7 Af1 8 55 7% rp b m] DLA= K, Ui B 3%
B AR RIE . 7E0. 01 mol /LR $7 411 8% kr 77
Herb, W50 (9 A2 W AN R #2 Bl S T W502 1) AR
WA )T b AU R A A R R IR R TR AR A A
K. 5 W50 M LE, W502 £E0. 1 mol /L $ir
EBE 3G 772 3 v AR B 1 T 67 %, 75 TR A B 55 77 3
RN 13.4% (8] 3) .

BAEO. 1 mol /LEH7 A7 8E S IR & Bl 55 7= A, T
R TR PR A K HN AR A4S 2218, HEWZ i T 1R A T
PP AE RIS o O 56 UE B HE D, K TR T RR 43
FEARNITE & ST YT SNITEZ S iR
Berp iR, i W 4 Pros, AR PR SR A T
PR 2B W & LU AE PG 7R 3 v i 2 40% .

164
144
OW50-1
12
W50-2
104
Q
3 61
44
| V—.
0 -
0.01 mol/L. Ara 0.1 mol/L. Ara 0.01 mol/LL Glu +

0.09 mol/L. Ara
¢ (sugar)/(mol/L)

B 3. W504 5 W50 EFRIEIEFEPNENE
Figure 3. Biomass of W50d and W50=2 in different sugar medium.

—8— Cm —&— Cm+Tc

ODyy,

1224 36 48 60 72
t/h

(B)

0Dy,

(©)

12 24 36 48 60 72
t/h

4. WSO AR B MERRNME RN TREREE
EhmEK

Figure 4. Growth profile of W50=2 in single or double antibiotics medium

with different sugar concentration. Medium: A, 0.01 mol/L arabinose;

B, 0.1 mol/L arabinose; C, 0.01 mol/L Glu +0. 09 mol/L Ara.
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24 BRIZEOEASREHRESEKRNITIESIE
7r

W YR A T W araFGH 445 31 W50 4%
Ak 1) gabD4 3[R R v, 8 B ¥ PCR., §ii ik 453 2
H B bk WS0FGH. ¥ pLXMI-BAD Hi 7 % 1k
W50-FGH, i 3 £ 21 B €0 Ak 8 &4 w1 58 R0 7 Bl b7 47
Wi e 328 2 11 DR 5 [ I 485 217 ] Rz AP A 1 7 25 DR 1
TREW, fir %4 W503.

¥ W50-3 43 H4E £70. 01 mol/L.0. 1 mol /L[ $7
EHE K% VR 48 (0.01 mol/L Glu +0. 09 mol/L Ara)
MR e RE 9% kb B R 45 R R W, fE RIKR
(0. 01 mol /L) Bl f A1 B s 35 K b, W50-3 £ K 0D,
A LLIR R 2.1, 55 75 ] o B8 6 2 B s R 2 o i AR K
BIEAH Y R W (0. 1 mol /1) B AP 4 1% 77
Jerp, W503 [ AE &G N, WS04 B &) 2.5
f% o 7EIR A B (0.01 mol/L Glu +0.09 mol/L Ara)
B, W503 5 W50 AH LA 480 T 38%
(£3.K5) .

% 3. W504 #1 W50-3 fh 44 2 LLE

Table 3. The comparison of biomass between W50 and W50-3

Biomass (0D, )
Medium
w504 W50-3
0.01 mol/L Ara 0.96 2.1
0.1 mol/L Ara 6.7 16
0.01 mol/L Glu +0. 09 mol/L Ara 11.6 16

2.5 Ti2HE W503 &5 PHB B E

b A B Al A B B AR AR U DR R
IEE AL TR B R WS03 1) LLAE LR 7 A1 4
ME— BRI R IR AR K TR bR T
W50-3 | HH B f7 f1 8% AL 52 PHB [ fg 1. HUK B )G
HEF 5 B R T Ak A B, SR R SCOAH 0 v R DU
PHB. £5 R & W], 7E 5 0. 01 mol /LB $7 {71 K 1) A 1%
Bige e, W503 U PHB A 5 B &+ & 1
1% ; 7650, 1 mol /LI Fi7 A7 B (1) 5 I 15 772 3 vh, W50-
3 RN PHB B AK T 511 38. 6% ; {5 VR & bl
(0.01 mol/L Glu +0. 09 mol/L Ara) & % ks 35 3,
W50-3 J = A (1) PHB & R AR T 1) 37. 5%
2.6 Ti2H W50-3 By Hi 1A #8415 BE & 14

X AL R WS0-3 (18 Bl A7 A I (R A7 B
S R T ~ A T W A 8 A% T B 5 98 12 2 1) S A ) 9
PE M EAT T D o 45 WL 3 A B R A AR
ity 5 DA 1S 52 B 2 7 R 8 9 v 43 i) R U 3 A R )
M3 1k (3% 4) o

20 1
(A) 20 —— MM

181 —0—0.01mol/L. Ara
164 ——0.1mol/L. Ara

—e—0.01mol/L Glu +
0.09 mol/L Ara

(B) 0.09

——0.01mol/L. Ara
—&—0.1mol/L Ara

——0.01mol/L Glu+
0.09 mol/L. Ara

0.054
004 4

0.034

¢ (arabinose)/(mol/L)

0.024

0.01

IIQ 2I4 3I6 4;¥ 6I0 71’2 84
t/h

5. W50-3 ERREI#EEFE PR A K (A) RITH A HE

F A (B)

Figure 5. Growth profile of W50-3 in different sugar medium (A) and

the utilization of arabinose (B) .

F4. TIEE W50-3 B R (A 88 (X 151 BB F 1
Table 4. The specific activity of

arabinose metabolic enzymes in W503

Enzyme Specific activity/ (U/mg protein)
Arabinose isomerase 7.8 £0.53

Ribulose kinase 0.95 +0. 009

Ribulose-5 phosphate epimerase 0. 17 0. 003

3 iwig

W2 L] R, eutropha H16 & — KR R 1)
2% PHB [¥ 5 A, BE g A A H,0.CO,, 3 nf R I
B 2 2 P HLIR ~ FE S5 A1 52 PHB, {H A1) H % 45 H
BE 25 . 1994 4F, R " @i A8 R, ewtropha
H16 3 2] 7w w5 280F) H i %5 B 1 1w bk W50 {H )
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HHi ok ik B B4 R, eutropha H16 H il 33 471 AR 1
AR B IRIE BB AT H16 v Bl b7 47 B A 1 3 4%
R 38 A TR B0 AR

AT AR B 2ol R 2 TR Uy Vs AR R
eutropha H16 5¢74% £k W50 H £ Bl $7 44 ¥ F) H 68
K K o R T A U FRD ] S A B A I i [X ara BAD B
FARMBB N T P, 2 WHZ T, G A W50 1
S5 T 4L bk W50 A 8 A T Bl bz A7 B A 1, ZR W)
B[ araBAD W] LLAE W50 F 323k, Jf H R. eutropha
W50 BA— & [ B 7 A1 Bl e iz RE 1o AR, W50
HIAS e A A W B2 (0. 01 mol /L) Bif 57 411 K » ey b 3k
AITHEN S R eutropha W50 1B 7 A1 4 # iz G ) v] BE
A SR A g R AR S 1 e da R G s TR 3T
N Y NS DN /L Sl RO R DA TEVA (R R 2 N g =
B IK araFGH 5| N\ R. eutropha W50, F|H XU i &
Si A3 B 10 T A B AR W50-2 fig R A & BT R AFT B
T LA 50 e % R o]y A1 B ) 5 9 i v A ) B Y
IR NS I TR0 (ER R g -4 = DNk 7 DA
Bl B AP R i 0 RO T o Tk T BR B RO R
ANFEE I S W, FRATT A B T g A BR B TR o 1 S I
1 gabD4 K [X] P AF hy ¢ 5 88 0 O 0 6l 56 3% W)
gabD4 X [ R B 6t W50 (A& K PHB Bl 2% H
M (KRR RMEER) ) il W8 = A araFGH %%
HAE R eutropha W50 He (4 44 b 45 1 1) TR 18 i
W50-3 75 AN [ ] iz A1 B o J8E 1) 15 IR kb AR W B Ay
B L RIE R T R A 4 B Rk
0 A= B A 2 K JF HAE 50, 1 mol /L] A1 B
s 77 2k o m] DURR R B AR T 38.6% () PHB.
KB R RW], AE R, eutropha W50 HHRRUE 3K 0%
3 BT 7 A RH B 32 2 1 R BT A1 A I &R T
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Engineering of an L-arabinose metabolic pathway in
Ralstonia eutropha W50
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Xuemei Lu 7, Guiming Liu , Yu Wang , Jiuyuan Ding , Weiqi Weng
'Institute of Microbiology, Chinese Academy of Sciences, Beijing 100101, China
*University of Chinese Academy of Sciences, Beijing 100049, China

Abstract: [Objective] To broaden the substrate spectrum including L-arabinose, Ralstonia eutropha W50, a mutant
strain with high yield of poly-B-hydroxybutyrate (PHB) , was metabolically engineered by expressing the genes encoding
L-arabinose catabolic enzymes and high-affinity L-arabinose transporter from Escherichia coli. [Methods] The promoter

fragment of PHB synthase gene phaCIl (P ) from R. eutropha H16 and the araBAD genes from E. coli W3110 were

pha C1

cloned by PCR and inserted into expression vector pPBBRIMCS. The resulting recombinant plasmid was transformed into
W50 to generate W50-. The araFGH gene from E. coli W3110 was introduced into W50 by plasmid system or
homologous recombination, yielding W502 and WS50-3 respectively. The fermentation characteristics of the three
engineered strains were investigated. [Results] The flask fermentation experiments of the engineered strains show that

W50-1 carrying the arabinose catabolic genes under the control of P could grow in the fermentation medium containing

pha C1
0.1 mol/L arabinose as the sole carbon source, but could not utilize low concentration arabinose (0.01 mol/L) .
However, W502 and W50-3 containing the gene of high-affinity arabinose transporter were able to utilize low
concentration arabinose. In the fermentation medium containing 0. 1 mol/L arabinose, the biomass of W50-3 was 2. 5 fold
higher than that of W50, and the PHB accumulation amount of W50-3 accounted for 38.6% of the cell dry weight.
[Conclusion] R. eutropha W50 was able to metabolize L-arabinose by the expression of araBAD genes, and the
simultaneous expression of araFGH genes could further improve its ability of L-arabinose utilization. By using L-arabinose

as the sole carbon source, the recombinant strain W50-3 can accumulate a noticeable level of PHB.
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