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BE (HW YR BRFE TR (polyB-hydroxybutyrate, PHB) %' K E 3% I (Ralstonia eutropha) W50
) B D AT FH S TR S A L 3R 45 D-RBEARIE Ak 01, U5 7% 138 | PCR R 34 KW #F 18 (Escherichia coli) K42
W3110 K5 ) DAKE #5328 0 5L R wylE S R HT A5 A 3R xylE JE 5 B R, ewtropha W50 [ B £ 44
R EE R W50E. 12 PCR £i R E. coli K42 W3110 K JE K] DA AR i L [K] xyIAB F1 R. eutropha
H16 Sk PHA &5 B EE K phaCl R B) 1 7 B Py, ¢ o 17 3005 B8R TE 2 J5 by i 55 20 FORL pl-AB. K T 41 5
B 53 5l % NTEBE R, eutropha W50 I W50-E 1 4 & T F%2 B bk W50-AB F1 W50-EAB. i i 7 i & B2 W 51
W50-AB F1 W50-EAB [¥] D-ABEAC U7 rE K45 5 WG IE 23 b7 25 53R B, xylA Rl xyIB KL R {E T BE R, eutropha
W50 135|315 o FRIH AW 45 SRR W], WS0-AB 7E50. 1 mol /L D-ACKHE i LAl A 19 35 5% & b B0 e K G AR
FON0.025 h™', £E470. 01 mol /L DA (1) JE Atk & o 15 9% 3 op 8047 42 K s W50-EAB £E£70. 01 mol/L DA FE (1)
BERIL R e RE I A b R — € A K AR B 0.1 mol /L D=AHE 1K) ik il K 9 15 77 ik b B K B AR K
0.035 h™'. PHB & fEAM M1 &5 SR W, 380 & e 28 i, WS0-AB Rl W50-EAB T4k 4 19 PHB 5 5 43 51 b 41 i
T 15.07 £ 1.01% F1 15.07 = 1.64% , H AH % ) D=K ¥§PHB % {1k % /3 %] 4 0.0920 g=g ' F
0.0838 geg ™", ik T P 5 411 T R I FH 46 % 08 K I 1R B PHB 646 % (> 0.22 gog™') o 534k, B ALk W50-AB
1 WS0-EAB 7E 7% 7 4 B (0. 01 mol /L) Al D-AHE (0. 09 mol /L) f¥) V8 75 B 15 I Ak i 14 o 19 &5 R 3 0T, o o 41
BRIRR 1) 3 0t O s 1) AR K e D DR BB FE I R DL MLy PHB B B i (450 1RUE T E. coli K2
W3110 BHK I xylAB FE A ) &K GE AL R, eutropha W50 3RA4G T — € i) D-ABEACH A8 ), Ml D-ARHE iz i 5
JE IR xylE ) 3255 BE 2 5 T PR 1) DARREAC I B8 0 » 8] I B2 41 R Bk A ] DR BB e A 22— & & PHB.
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Wi —F ™. H AT PHB R R SR Mk
Wy, Hoh B K B 57 W (Ralstonia eutropha) H16 J&
PHB 4 7= 19 #% X & ¥k, R. eutropha W50 J& R.
eutropha H16 18 i % 45 1) 38 4% 5 78 J7 ¥ 07 1% 3K 15 11
Bk PHB 77 1 B s 32 5 LK S 453 oK ) A 26 B
Sy AT S e JSURE AR B A DU R A
2T Y o B A 00 JsURL HEAT R 2 PHB, BE B AS 3
WA P A ™ o R 20 T T 4 5T I R R 2K
Y4y TR 1 4 60% (¥4 25 B A 30% (1) Bk
PR 16 B 5y DACRE™ o A ks R.
W50 278 75 ) 1 £ 4 FOUK AR W5 i PHB, AT H L 4%
DA 1) A BE ) o2 20 2L

HHr S i) D-ABE AR 42 E A P (1)
D AR M 24 AR W T K B (xyloseisomerase , XI) # 4k  d-
A W HE 5 T AE R W B B (Xylulokinase , XK) 1 7E
s A BE B A O AR IS P A s BEN SRS W IR i
P, MKk R LA AL T R W A 1E (Escherichia
coli) A 0 2E AT 1 (Bacillus subtilis) %5 J5 4% 2E 49 ¥k
P (2) DR BE L NADPH 4% 81 P 19 A B 38 5 i
(Xylose reductase) i Jif 2 A B WE, A BB NAD ™
A 8 P 1) A B 19 i 20 (Xylitol dehydrogenase) 484k
A A=A B d A I B R A A T R 1) i A £ T
N B AL S OK W BE-SP, B S REON JROBE BE R &
70 R AR A AE TR S MR
rbe FURRBED AR A DRBEACE B B T B A
A W R - MR S DAL G A B 2 T 9 SR A O Ji T i
oMt ORGSR SE . OC T R EE B
(Succharomyces cerevisiae) 1 JBR ¥% 41 T 4N 4% & R 45 AT
(Corynebacterium glutamicum) - i& %) X B% 8. il
(Zymomonas mobilis) 25 B DA B A W o i 19 B
571 R B L&A R DR AR U IR AR 2 A
TR R L B 32 DAHE 38 N 9 1) RE g B 2 I &Y
DA R B G R 35 51N DA R e v e
BB O R DA Wl R R A B AR
AT BT RJE T MFS KKK H LS f tk
XylE FisfeJ& T ABC 8 X% () XyIFGH #%iz & 1 &
B RN DA AT S HLAS 10 e 38 T M A, i
OB 512 & (0 DR s b — e ik .
FLAZ A0 R R U5 IR 2 R SR A AR R (el T i b B
JE B A B R AT S A TR R T BE GV 3R A4S R

eutropha

125 DR O AE TR A0 AP A S D AR AU i A I
JRZ A T SR U I DA B AR I B R 0 A7 3R 3 T g
AR HHTC SR R R DARBE AL RE 1
BFEHREAIRZ,E. coli K42 W3110 2 BF 52
DACHHE A i 42 1 B 28 2 B RR, L 4 6 XT Y 2k A
xylA FGi 5 XK 1) 5 N cylB A7 F 7 — 301 W, i
[ —N a8 7R IE g i D-RPE iz 29 82
G 3 AW KL D oyl F xylGxylH W 3K [R] T2 B —
MY T T A DR R Is A XyIE &
FKH sk, HREZMI R 3 M
}"E[”’M_]@ o T KW B (Escherichia coli) K42
W3110 Jf P9 1) D-ACKE Q6 34 42 M % 328 8 1 MO K
WA AT LE ARG A IR AT 1) L8 A% Al B A O
() DA B AR i 2503 AT 5T KIS LA K o AT 7 R s 1 D
AR AR U TR R O A 4R A 5 0 . b, 7
E. coli K42 W3110 W 7 {5 X 4§ 9L 1 xylAB H
xylFGH )3 ) 1 B ™ kg B W% 10 &2 3 B XyIR, ¢
AR IL xylAB FE DR IN) V3 Y 3% T8 1A JR A T BE Bk = 1%
VR IR AT AR oy IAB RN B 5 15 3 1 Tk 3RS
PUM RSB o TR F K I B A S S L
BOBEMMI AR, KT R, eutropha TR A I 1Y 5 A &
K E B F A S I A 2, R IET R, ewtropha
H16 [¥] PHA & 8§ 5L K1 5 ) P e ©EWE A EL
WG RS AE R eutropha B BR N I8 A IR FE I, B
3 B AR SN R 3 T

R. eutropha B3\ H16 B & RHAM )y T
2006 4 5¢ ) » 18 i 6] 3L DR ) B ST R B B A
FHEWU A ) 5 e B DR 6 2 B Ke DA B I 5l A HE
(R E JR Y [EC:1. 1. 1. 2170 4b, 3 % A H At DK
B AH G AR 1A 2 PR A A 2 2L DR AR IR R T
PO B W 50 B ok WA TE . AW 58 o /E R
eutropha W50 F 5| NJi H E. coli K42 W3110 [fJ D-
ARBEAU B R Lzt E, W50 7 AT DACHE 4=
KRR 2 PHB )68

| O R SRR

1.1 ##
L1.1 B #RA0 R A 256 B i B A RE DL

* 1.
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1. STI6 BT B T AR FR B

Table 1. The strains and plasmids used in this work

strains or plasmids

characteristics

source

Strains

E. coli DH5a

E. coli K42 W3110

E. coli S174
S17-pJQGE

R. eutropha H16
R. eutropha W50
W50-AB

@80 LacZ AMI15, deoR, recAl, endAl, hsdR17
wild type, F~, N7, mph”

recA, proA, thi-, tra gene from RP4 plasmid

E. coli S174 carrying plasmid pJQ-GE

wild type, model bacterium for PHB production
mutant of R. eutropha H16

R. eutropha W50 carrying expression vector pl-AB

stored in this lab
Bachmann BJ‘ZZJ
Simon R™?

this study

this lab

this lab

this study

W50-3433 R. eutropha W50 carrying plasmid pBBRIMCS this study
W50-E R. eutropha W50 with the homologous recombination of xylE gene this study
W50-EAB WS50-E carrying expression vector pl -AB this study
plasmids

pMD19-T T—vector, 2.7 kb, Amp", lacZ TaKaRa Co.
pJQ200mp18Te 6.7 kb, sacB, oriV, oriT, traJ, Tc" Quandt J™*
pJQ-GE pJQ200mpl18Tec containing 3001bp fragment of xylE gene and gabD4 gene this study
pBBRIMCS 4.7 kb, Cm", MCS(Kpn I , Hind1l, Xba 1) , shuttle vector for E. coli DH5q and R. eutropha W50  Kovach ME"?
pBBR-C1 pBBRIMCS containing 443bp PCR fragment of P, ., this study
pl-AB pBBR-CI containing 2900bp PCR fragment of E. coli K42 W3110 xylAB gene this study

gabD4 : succinate semialdehyde dehydrogenase 4 gene from R. eutropha H16, P, ., : the promotor of phaCl gene from R. eutropha H16

L1.2 FERHF: EEp FAEYFERYEAEEY
(K3i%) 4 B 7 1) (TaKaRa) Al New England BiolLabs
(NEB) 2 w5 Ll 12 it &0 B A1 d—=A Wi B 24 08 A
SIGMA-ALDRICH 2> ], P il /2 5 W B A4 B
TR R B A7 BR A |, H A A2 4 2 i O ik 11 B
[ 7 73 A 2l )

L1.3 $ExEMEBEREH O PN FFRIE T8
# R. eutropha H16 } W50: 4 F & 5 A 10 g, B
BEKYS g0 BRIREES o M A HEIR NS g pH 7. 0; QS
20% BERE ) PN B 97 5E, F g 7] U5 5 21 2 56 vh 3 2
AT A ) 9 30k 5 77 5 ) A it e 9 15 7 ik (A8 &5 8%
BERY) G 77 W2 2% SOk [2 15 @ D-ACHE e Bs 97
B DIV AE HE il A 1 5% 7 R 9 S N ol R ) DA AR N
ME— B Us o (5) 7 2 i I ik D AE Sl A 19 % 77
VS o0 o A 2 B . © DA W A % W TR O B IR Ak
BV AE BE Ak 5 9% 15 7% 5k P9 S 0 38 B DAORE A 4 Bk

i Py Bl OBE B9 2 Wk BE Jr ) 0.09 mol /L Al
0.01 mol /Lo 45 2L 25 [ 44 55 7R 2%, #42 1. 2% K &N
NIHEK o E. coli £F 37°C £55%, R. eutropha H16 FI
W50 £ 30°CH 7 HUERMITIKE R = R H%H R
100 wg/mL, & # %20 pg/mL, T3 ES5 wg/mL.
1.2 DNA #1%E

JOURL B R B €6 St X 2 [l SOk 261 K A7 Ok
P PR ) R A T AT . B coli B ALK
H CaCl, ¥, R. eutropha W50 % Ay, 5% FH v i v #0 4%
AL
1.3 HB9EEH PCR ¥ 18

M PE [E Y, Z B R, eutropha H16 ] phaCl %
KA 8§ FF 0H gabD4 JL A ¢ 41 LL K E. - coli K2
W3110 [¥) xylE Fl xyIAB £ % it 4 xf 514 (£ 2)
514 PL A1 P2 Jl T4 8 phaCl J3 31, 514 P3 Al
PA T4 1 wylAB S5 K FEIN, 514 P5 A1 P6 JT T4

R2.KWHASIYFT

Table 2. Primers for gene amplification

restriction site

primers sequences (5°—3") size /bp

P1 ACGGGTACCAATTCATCCTTCTCGCCTATGCTCT 34 Kpn 1

P2 ACGAAGCTTGATTTGATTGTCTCTCTGCC 29 Hind Il

p3 ACGAAGCTTATGCAAGCCTATTTTGACCA 29 Hind Il

P4 ACGTCTAGAATATATAGATGTGAATTATCCCCCA 34 Xba |

P5 ATCTAGACCCACCAGGAGAACACAC 25 Xba 1

P6 ACTGCAGCGGCAACTACCAGATCGT 25 Pst 1

P7 ACGTCTAGACCCGGGCTCCACGGAGCGCCTTTTTTTCTT 39 Xba 1, Sma 1
P8 ACGCCGCGGCCCGGGTTACTGGTGATCACCCTGTGGCTG 39 Sacll , Sma |

Underlined bases indicate restriction sites.
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14 gabD4 KK (045 gabD4 45 ke L K K& N il | Be 24
600 bp) , I FHEAT xylE JE DR 5 41 B #k 1f) PCR 5%
E, 5140 PT F1 P8 T4 1 aylE Fe R (4045 B3 15
37 i BE44300 bp) .

IR B A Primer Premier 5.0, 5] 49) &
Fl R b AR T AR ) TR R R 45 AT B ) 58
1.4 xylAB FTiEH KUK xylE BEHKHHEE

2 PCR ¥ 843K 13 P,,,c, Jv Bt (443 bp) Fl xylAB
ghFg 3k N Bt (2897 bp) s oK HL 4y B O 8 A
pBBRIMCS [1) 2 v [ A7 5 N 3K 43 K/ 2 7981 bp 1
KL AR plAB. 2 PCR ¥ 14 3745 xylE FE K A B
(1876 bp) Fil gabD4 FE K Jr Bt (2008 bp) , gabD4 J&
A R B[R] 84 pMD19-T 3% 4% J5 LA Sma 1 HEAT 1 V)
A PR F BE 5 R FE S Sma T B D)W 16 )5 1K
xylE B D8] v B e T AL xylE R 4 N B gabD4
B B BN xylE SETR ) gabD4 56 R B
[l w B 344 pJQ200mpl8Te i %, 3k 13 K /N N
9717 bp¥ 4 & Hifk pJQ-GE.
1.5 BgEMERE
L5.1 A& L%k 8], o ms
e 2 2% 5k 28 1.
1.5.2 AKRIESWEGERTE N E R 2 bt 2l i
VR AR N IR A R B IR ) R U
B3 B AL = 21 nmol d—A B B 7 1) 1 =
1.5.3 AFEI¥EHEEREEE N E : W 2% ik 301
TE bR E BNV A ) T s i 35 D) S A s SO Ak 43 B
A6 1 pmol d—A i Bl 4% 16 kg A Wi 45 -5 5% 18 BT 75 190
ity £ o
1.6 DR ¥E B 0R Kol £ Y

¥ R. eutropha H16 F1 W50 4 ] 2 FF T PN £%
TR, T 30°C 1 IR R HUE K S I SR T A
TR W R L e 2 Wk BRI T @ B MK
B g (0D, i 8 —10) ,30°C Y A& » WLk Ak
2 ho B0 WA B AR JF T B F T8 mmol /LI DA K
R MR AL T, AN [) I A) EORE S 43 B R T R ) D
A BE A -
1.7 AEEXW
1.7.1 $EHIAEE ¥ R eutropha H16 F1 W50, W50-
3433, W50-AB L) & W50-EAB 4y 3 #: F T- PN #5 3%
e, T 30°C 85 5% 20 H A K W1 AR AR
SEAl R R RS SR L VR ¥ 2 KA TR T & ARk R
BE IR AL 5% (1 $E T B B T DA IR B 43 S

0. 01 mol/LA10. 1 mol/L [t & itk /2 W B 7% Jk v 1%
I, LU 8 % B Rk A DAORE (10 R A .
W503433, W50-AB fI W50-EAB L) A [5] 4 Fff & #%
ol T 6 26 Bl R 5 0. 1 mol /LI (B)45 K 77 & rp By 9%,
DA% %2 2 B AR R FH A 46 88 I R IR R MRS 0 A
W50-AB fl W50-EAB DL AH [R] £z Fl & B Fh F © 5 8%
FREE R, DL 52 T A1 B R R VR S R 1 Ok IR Ry
P o X8 5% BF A 9% A 2R 2503 I BBORE 40 A7
1.7.2 S = 89 E KA 2818 7KOE > 3 R
W 5E600 nm i )6 .
1.7.3 mALCEREER: W% ilk B2].
1.7.4 D-RTEHMNE: KWL 205, I B
0. 45 wmff FLIR I 98, SR T & 200 AH 5% ¢ LC1200
W5 ARBEHRE o o0 BT 4 41 W2 2% 3k 14 1
1.8 PHB ZEE

PR RN T T R
B31].

2 HURAIr

2.1 R. eutropha H16 1 W50 B9 DK #E {X 5

A THESY R. eutropha H16 F1 W50 [1] DA i F)
HIRETT» A1 25 8¢ 1 WY T BRAE D-AROBE A % B 7 5k b
PR 2B A AR OO0 () BE 0 5 T R T TR) PN PR PR ) DA
WALk . 459 B R R. eutropha H16 F1 W50 £ D-
AW R e R R B A AR K TR DA IRl e
H, £ 8 mmol /L D-AHE R IE IR EE 41,5 h N 2 T #k
) A DK BE W B A AL . WP R W] R
eutropha H16 F1 W50 A H A DA B AR 68 1 LA K&
FEAG A (8 mmol /L) DA 15 77 56 vh AN B DA B
WL fE
2.2 EHAEH W50-AB F1 W50-EAB a2

¥ IRk Ak pl-AB H 5 ¥4k R. eutropha W50,
i G IR A5 1K B 4k - fr 4 A W50-AB. Ll S17pJQGE
NBEAR T, f B G R pJQ-GE A H R & R
eutropha W50 Jfl N » B F 5] 5 5 20 (1) 77 V2 8 xylE 5
K34 3 R. eutropha W50 Y&t 4K K] gabD4 I [K v
sCE TR IR AT I B AL dr 4 8 WS0-E. R IA T
K pl-AB ik WSO-E, sSkiG A E & N
W50-EAB.
2.3 WS50-AB By AK#E R B R AREHEHESEEE N E

N T ARSI xyAB FE 5 /E R, eutropha
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W50 43R R A, AT E Se Xt W50-AB ) AR 53 4
Pt R A T 95 e 3 2 SRR AT T, 3L XT ) L
774 33.74 = 1.02 U/mg, XK [f1 lL 35 7 4 0.39 +
0.02 U/mg, P i il #48 £ 0 2] T 8 2 1998 g, £ W
xyIAB B IKIHE R, eutropha W50 RS2l T £ ik .
2.4 W50-AB %3 L D-REFIE EHE A R A) R B
h T WG xyIAB K& DR 1) 3R K fig 15 A 41 B bk
W50-AB 3k 43 D-AHE A 77, FATTXS W50-AB g
17T LA DARWE N I I8 R T SE 50, 5 58 7 Ho 4

A 201
18 F
16
14 F
12 F
10 —O— W50-AB (Xy1 0.01 mol/L)
© —A— W50-3433 (Xyl 0.01 mol/L)
8 —A— W50-3433 (Glu0.1 mol/L)
6
4
2
0 24 72 9%
t/h

(B) 0.10

ML A FN DABEVE FE A . &5 KK, W50-AB 7
0. 01 mol/L DA K [ JE fith 2 1% 15 7% 3k b AN 6 2=
Ko HAE 0. 1 mol /L DA K (1) Kk il & 1% 1% 9% Bk vp
R B K, &Y R R E T R
W50-3433, fr kK A K % 40,025 h ™' (] 1A),
DK A B S B (1] 1-B) o R B 77 S
H IR D-AKE A 2R T vyIAB JE IR (1) 538 1 W50-AB
PAFT —E 1) D-ARBE AU RE ). {2 W50-AB ] D-
AW AR i 2 2 I T L AR AR =

0.07

0.06

—O0— W50-AB (Xyl 0.1 mol/L)
—X— W50-3433 (Xyl 0.1 mol/L)
—m— W50-AB (Glu 0.1 mol/L)

0.05

0.04

c(xylose/glucose)/(mol/L)

0.03

0.02

0.01 =T ——A

1. W50-AB #1 W50-3433 7|} DR A BERY A& 1€ (A) Fn#E4E (B) fh &k

Figure 1. Time courses of the fermentation of W50-AB and W50-3433 using D—xylose as substrate. The fermentation of W50-AB

and W50-3433 using glucose (0. 1 mol/L) as substrate was presented for a comparison. A: cell growth profiles; B: sugar

consumption profiles. Xyl: the concentration of D—xylose in the minimal medium; Glu: the concentration of glucose in the

minimal medium.

2.5 WS0-EAB 535 LA D-KEEFIE EHE A KDY
% B

xylAB X ) M 2 08 EOAR A R, eutropha W50
RAF T — €K DR OBEACW B L, H I AE R
0.01 mol /L DA 8 1ty 15 7% 3 th & f 4 K, 25 4
0. 1 mol /L D-AHE i 15 77 kb 2 K 9218, A otk 3K
T AL WS0-AB N [ I 3 ik D-AHE 5 7 1 % iz
WA XylE DU i BRI D-AOBE AR 2% .

X WS0-EAB BEAT D-ACHE BE 0 K 19 45 3 Wos
(B 2-A 1 2-B) , 7 470 01 mol /L DA ¥ ff) 32 b %
W 7Rk 1 WSO-EAB LT 9 A4 I, L B & /8

Y& BT W50-AB JF 4 B B 1 D-KBE v FE .
7E50. 1 mol /L D—AHE (1) 5 fith & i 15 7 9k o, W50-
EAB [f)/5 K38 R 0% & T W50-AB, & K L 4E Kl %
30.035 h™", fE R 860 hJs 3 D—AHE I 8k % h 5
W& BT W50-AB, B xylE 3K 7 W50-EAB Py 75 5
Rk, JF HAE— @ R B T AR I DA AR
. H W50-EAB [ DACHE QM 3 % 5 T 4
1 7] W T Q6 10
2.6 W50-AB #1 W50-EAB #) F} DK i #0 8 & 1
REBEN AR

VNV i R e s O A o T
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(a) 207 B) ol2f
18
0.10
16 |-
14
008
ol —0— WS0-EAB (Xyl 0.01 mol/L)
—_A— W50-AB (Xyl 0.01 mol/L)
g 0f —A— W50-AB (Glu 0.1 mol/L) 0.06

—O0—W50-EAB (Xyl 0.1 mol/L)
—x—W50-AB (Xyl 0.1 mol/L)
—m— W50-EAB (Glu 0.1 mol/L)

c(xylose/glucose)/(mol/L)

0 24 48 72 96
t/h

2. W50-AB #1 W50-EAB #| F D-RK#EA B L K (A) FHEHE (B) bR

Figure 2. Comparison of the fermentation using D—=xylose as substrate between W50-AB and W50-EAB. The fermentation of

W50-AB and W50-EAB using glucose (0. 1 mol/L) as substrate was presented for a comparison. A: cell growth profiles; B:

sugar consumption profiles. Xyl: the concentration of D=xylose in the minimal medium; Glu: the concentration of glucose in

the minimal medium.

WA DA BE, T AP T il AL R PE LR A 4R R
D-RBE R G0 R BERe M, AT BT
W50-AB Fl W50-EAB 77 /b & % 25 ¥ Al DK $ (1
SEVR R TR TE A A K R R A A L. &5 R
> W50-AB Fil W50-EAB 7£ (D5 15 37 o [ 5 &
A B R (B 3-A) , HAE 96h P
S 4 DA B Y RG22 A [ R R M A s (I
3B) o U4 ERIEZ16 h ~24 hig ] (K 3B
P25 D0 IR BB 4R T AL X ), M s IR L R E AE A
— 7T W B ) A % B I, W50-AB F WS0-EAB 3 H
LT AN [) F& R M DA T 6, B2 R 78 MR IR S B
(470.01 mol /L% %5 ¥% F10. 09 mol/L DK ¥) £
FH &AM, W50-AB fl WS50-EAB 7] G J2 [ I 7
HI DA B 4 745 Bl
2.7 PHB S ENZE

IR g AR Y AT DACRE AR UG DR (1 A
WIFE W50-AB [ [ I 4y 47 D—ARH AX 1 1§ 2k 5 F D—
AHE R 5 e 18 B 1 8 TR (9 EE 41 B W50-EAB 1T DLTE

PL DA E g M — i Y5 1 15 R S vp A K. FReATTE—
A2 58T X PR A B R ] D-RBE A R PHB K g
1. & B W IR, W50-AB A WS50EAB 7E &
0. 1 mol /L D—AWE [ B Atk & 1 85 77 2 b FL 82 1) PHB
S E AR T E R 15.07 £ 1.01% 1 15.07 +
1. 64% (P 4-A) , 3= W] 21 14 bk 66 9% F) FH DR B A
R & PHB. fH 55 DL % 8 2 JI 4 % I AH LG
PHB 4 &£ %% . W50-AB F1 W50-EAB F| | D-AK
B & W (1) B PHB % 46 % 43 5] 5 0. 0920 gog ™' il
0.0838 geg ™', AL T W9 5 41 B bk ) T 7 265 4 A 1%
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Figure 3. Time courses of the fermentation of W50-AB and W50-EAB using D=ylose (0. 09 mol/L) and glucose (0. 01
mol/L) mixed sugars as substrate. A. cell growth profiles; B. sugar consumption profiles. Xyl: D—xylose; Glu: glucose;

X + G: D=xylose and glucose mixed sugars in the minimal medium.
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Ralstonia eutropha G* 1 with regard to glucose utilization.

Engineering of a D—xylose metabolic pathway in Ralstonia
eutropha W50

) .. .1 . . 1 . .1 .. 1%
Kai Liu'", Guiming Liu , Yingzi Zhang , Jiuyuan Ding , Weiqi Weng
'Intitute of Microbiology, Chinese Academy of Sciences, Beijing 100101, China

?College of the Chinese Academy of Sciences, Beijing 100049, China

Abstract: [Objective] This study aimed to broaden the substrate spectrum of Ralstonia eutropha W50 to use D=xylose,
which can produce poly-3-hydroxybutyrates (PHB) at a high level. [Methods] The D—xylose transporter gene xylE from
Escherichia coli K42 W3110 was cloned by PCR technique and integrated into the R. eutropha W50 chromosome. The
recombinant strain W50 was obtained. The D—ylose catabolic genes xylAB from E. coli K42 W3110 and the promotor
of PHA synthase gene phaCl from R. eutropha H16 were cloned into pPBBRIMCS to construct a recombinant plasmid. The
plasmid was transformed into R. eutropha W50 and W50 to generate the recombinant strains W50-AB and W50-EAB
respectively. The characteristics of D—=xylose utilization by W50-AB and W50-EAB were investigated. [Results] The
expression of xylA and xylB genes in R. eutropha W50 was confirmed by enzyme assay. The recombinant strain W50-AB
could grow on 0.1 mol/L D=ylose with the maximum specific growth rate of 0.025 h™', but no growth and D=xylose
consumption were observed when cultivated on 0. 01 mol/L D—ylose. The recombinant strain W50-£AB exhibited a faster
growth than W50-AB on 0.1 mol/L. D=xylose, with the maximum specific growth rate of 0.035 h™'. Furthermore, it
exhibited a slow but defined growth and D—=ylose consumption on 0. 01 mol/L D—xylose. The PHB content assay showed
that both recombinant strains accumulated a small amount of PHB, with a proportion of 15.07 £1.01% and 15.07 +
1. 64% on the basis of dry cell weight respectively, by using D=xylose (0. 1 mol/L) as substrate. And their final D=xylose—
PHB conversion rates were 0. 0920 g=g ' and 0. 0838 g*g ' respectively, which were much lower than their glucosePHB
conversion rates ( >0.22 g*g ') . However, the recombinant strains W50-AB and W50-EAB exhibited better fermentation
performance and more PHB accumulation when using glucose (0. 01 mol/L) and D=xylose (0. 09 mol/L) mixed sugars as
fermentative substrate. [Conelusion] The recombinant strain W50-AB can metabolize D—xylose by the expression of xyIAB
genes, and the further expression of xylE gene is able to improve its D—=xylose consumption rate. Meanwhile, the two
recombinant strains can accumulate a small amount of PHB by using D—xylose as the sole carbon source.

Keywords: Ralstonia eutropha W50, D=ylose metabolism, poly-3-hydroxybutyrate (PHB) , transporter
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