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Abstract: Escherichia coli AFP111 is a spontaneous mutant with mutations in the glucose specific phosphotransferase
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system (ptsG) in NZN111(ApflAB AldhA). In AFP111, conversion of xylose to succinic acid generates 1.67 molecule of

ATP per xylose. However, the strain needs 2.67 molecule ATP for xylose metabolism. Therefore, AFP111 cannot use

xylose due to insufficient ATP under anaerobic condition. Through an atmospheric and room temperature plasma (ARTP)

jet, we got a mutant strain named DC111 that could use xylose under anaerobic condition in M9 medium to produce

succinic acid. After 72 h, DC111 consumed 10.52 g/L xylose to produce 6.46 g/L succinic acid, and the yield was 0.78

mol/mol. Furthermore, the reaction catalyzed by the ATP-generating PEP-carboxykinase (PCK) was enhanced. The specific
activity of PCK was 19.33-fold higher in DC111 than that in AFP111, which made the strain have enough ATP to converse

xylose to succinic acid.

Keywords: ATP, atmospheric and room temperature plasma (ARTP), xylose, succinic acid
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rpoS396(Am) rph-1 A (pflAB::Cam) A (IdhA::Kan)

AptsG], Hi David P. Clark #4% (Southern Illinois
University) ZM4,
1.2 FH&E
1.2.1 ARTP#4E

FIHH IR 2 FIRFFAL (ARTP) #H17
WAL, LA AR, ARTP S0 455 TR S
Sy 10 L/ming ERIBEES 2 mm; fEHIZhR
120 W B BEFR AR F 0.85% I A BILER /K i
% ODgoo=1, B 10 pL TR AU An T T 42 ~F-
M b, FHJC T RO T 3 ARTP &b 3L 4 1Y)
], B 5 TR AR S TR 1 mL JCTE AR L
KB DB KRR 1 x 10* WA A7
Wb, 37 CIRAR .
1.2.2 HmIEHR

A E s BN o ok 1 R S s B R
4 5 mL LB I, A 2~3 g/L KK, il
ATLHE L IER CO, 5K 2 min, 37 ‘C. 200 r/min
AR 12 hE R — Rl W — P11 10%A94%
PR 2 o 30 mL MO 55 55 B A9 1M 75
Hr, A 20 g/L AKHE, 3l ATCHE R IER) CO, TR
2 min, 37 ‘C. 200 r/min 3% 72 h.
1.2.3  Ar¥rJs i g 40

AR I ER A AT WA B RE T T 600 nm
AR E G REME . A HLIR « ACHE T RO A 1%
T (HPLC) A INUOY . e i A7 it = 1A 1) IR 22 I8 T

cjb@im.ac.cn



1694 ISSN 1000-3061 CN 11-1998/Q Chin J Biotech November 25, 2013

Vol.29 No.l11

(PCK) 18 1R s 12 =X P4 B R R AL B (PPC) T
AR U5 ¥ W22 SCHR 11

100 (-

g
\

2 BREME g 1
2.1 ARTP BEBILEM% %m%
1 RTLAE ), 25 B TR AFPLIT 6505 =
JIHESSE , ARTP Ab3E 6 s 23 483E 80%IW 1A ; 4k 20
10 s LUSBOERIEE] 90% L) I A3 30 s Bo 0 1020 30 20 50 60

FIRF] 100%. HESCHRIRGE , S0 F R 1%~10%
BF, A B b B 20 a5 A sy e ) AR s
IO RER 15 s X ZM B A7 A B

22 REEKRBIES

DASEAR TR 00 K/ IMVE g 3 25 A, -4 LA
HPLC K5 K6 I 58 25 T dk ™~ R M e, )i i B 21 4
PRVERE RLAFROBRAR, BRI 4 BREIEAT IR AR K
B, HREeas W 1,

& 1 0RUEH, FERELKMET, ARG
FRAS TE AR A, 1T 28 A8 A 1T LAFE IR S 45X
WARIF R T R, Hrp®R48kk DC111 4K K
PRI PERE LT, K 72 h HK ODgo 5% T
226, T MR EN 646 g/L, T REFRH
0.78 mol/mol, - H HAFRASLM T 094 K FFERE
Mgk, ikl 2 .

&1 AFPL11 MRTHRAR T L BEMERE LR
Table 1 Comparation between AFP111 and the mutants
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Fig. 1 Variaton of the lethal rate of AFP111 with the
ARTP treatment time.
2.3 PCK #0 PPC EE M E
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i 1R F2 AL B (PPC) Rl 1R 4 1 =2 P 1] 1 7R Ak 08
fif (PCK) ' AI i b th 5 2 #s B U N B 2 (PEP)
FFEE LR (OAA) AR, 1 1 PCK Ak (1
JLREAEA ATP A B0 X 2 A8 bR A & T Ak
) PPC Fl PCK FC BTG M, 455k 2 Fion .
2 2 A LUE ), 28788k DC111 H i) PCK 1Y
FEmE S = 1 19.33 /%, 1 PPC Y FU TG FEAIR 1
2.32 f%. Wik, 7 DCI111 1, PEP #:4kh OAA
I PCK 2] T FAEH , M 7E PCK i fb il F2
A 1 molATP A ALY, M DC111 7ER R

Sl ODsoo consil(r)r/lleodS e(g/L) Suciigriilf)a(:id Al el L) yiseli(cic(i:ggl?;liodl)
AFP111 0.36+0.02 ND ND ND ND
DW111 1.21+0.03 5.12+0.04 1.71+0.03 0.81+0.01 0.43+0.03
DA111 1.62+0.02 4.21+0.05 1.02+0.02 1.02+0.03 0.31+0.04
DX111 2.01+0.01 6.51+0.05 3.46+0.01 1.18+0.06 0.68+0.02
DCl111 2.26+0.08 10.52+0.06 6.46+0.04 1.51+0.03 0.78+0.03

ND: not detected.
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2 Anaerobic growth and xylose consumption of

DCI111.
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Table 2 Specific activities of PPC and PCK in crude
extractsof the strain DC111 and AFP111

Strain PPC activity (U/mg) PCK activity (U/mg)
AFP111 0.93 £ 0.03 0.03 £ 0.01
DCl111 0.28 +0.02 0.58 +0.06

T RERS A SR ATP HELA SR AT AR R 2
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