MR ERRH Modern Food Science and Technology 2014, Vol.30, No.10

NCg 1221 BBRFN pyc i3 3215 5 & FHt AR % B HY 52 Mo

LOTE, SREHK, EER, AR, HRKHE, BT
(REMBXFAMIAAFL, R ABRRKBRAT RS TARRE, RETALARS HFCH BT HERE
F, RiE 300457)

WE: SABRALGEHTEHEZGER, S 28 AT RS, EHFH S48 5 RABALRBLEE DS R TR
Ji, AR B A AR PR E A8 . AT AL, NCgl1221 AR 6% A% & & 5 A B ukt T2k, AR AL 5
AFRAAT A I ANE 2 09 X 4805, AR DA BUE LB T2 T 5 2R B2 R 58 2B~ 2, AT A AR R T BRI 5
ABEM A T GM34 4925 288 s B AR AL B NCgl1221, 313 GM34 ANCQI1221 H#k; i T ERER #ALE AR pyc it & A H #
GM 34-pXMJ19pyc. 5 L #E KBs I & 8, NCgI1221 AR sk TR B A BAR B2 51K 19.05%, &% pyc 2K R4E(F 5 Atk =
B Ao AL R 5 A 485 5.54%A 2.37%. T, 3% NCgl1221. if &k pyc A 95 25 IRD RFR ot R B 8 & B~ 2o

KBEIR): S AR, BAR; WIRRANE; 5 AMAAFE; NCgll2l AR

NEES: 1673-9078(2014)10-96-101 DOI: 10.13982/j.mfst.1673-9078.2014.10.017

Effects of NCgl1221 Knockout and pyc Overexpression on Glutamine

Fermentation

JIANG Yan-zhe, ZHANG Cheng-lin, WANG zhi-gang, XIE Xi-xian, XU Qing-yang, CHEN Ning
(College of Biotechnology, National and Local United Engineering Lab of Metabolic Control Fermentation Technology,
Tianjin Engineering Lab of Efficient and Green Amino Acid Manufacture, Tianjin 300457, China)

Abstract: Glutamine has important effects in biological systems and has been widely used in many aress, including in the food and
medicine industries. Glutamic acid is the precursor for glutamine biosy nthesis, and is the most common by -product in glutamine fermentation.
Previous studies have shown that the protein encoded by NCgl1221 istan important glutamic acid exporter and that pyruvate carboxy lase is a key
enzyme inthe feedbackpathway of Corynebacterium glutamicum. In order to reduce glutamic acid accumulation during glutamine fermentation
and to improve the yield of glutamine;in this study, NCgl1221 of the glutamine-producing strain GM34 was knocked out using homologous
recombinaion technology, resulting.in the construction of the mutant strain GM34ANCgl1221. Pyc encoding pyruvate carboxy lase was also
overexpressed in the constructed strain GM 34-pXMJ19pyc. Fermentation carried out in 5-L bottles showed that NCgl1221 knockout reduced
glutamic acid accumulation by 19.05%. Overexpression of pyc resulted in apromotion of glutamine production and conversion rate by 554%
and 2.37%, respectively. Taken together, these results demonstrate that NCgl1221 knockout and pyc overexpression can effectively reduce
glutamic acid accumulation and improve glutamine production.
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Table 1 Strains and plasmids used in this study
B phofe A EE e KRR
A
GM34 Glutamine producing strain C. Glutamicum P_reserved in
((NH4")"+SG"+DON") this laboratory
GM34 ANCgl1221 GM 34 with' NCgl1221 deletion This work
GM34-pXMJ19 GM 34 harboring pXMJ19 This work
GM34-pXMJ19pyc GM 34 harboring pXMJ19pyc This work
DH5aM CR deoR, recAl, endAl, phoA; supE44 E. coli host strian [8]
DH5aM CR-pXMJ19pyc DHS5aM CR harboring pXMJ19pyc This work
DH5(1|1;/I A(iﬁg)gﬁlzgnl’lobsac DH50M CR harboring pK 18mobsacBANCgl1221 This work
pK18mobsacB Integration vector, Km" oriVecoriT sacB [9]
p K18mobsacBANCgl1221 pK18mobhsacB carryingthe 4ANCgl1221 This work
pXMJ19 Expression vector, ptac, Cm’ [10]
pXMJ19pyc Plasmid carrying the pyc This work
&2 519F%
Table 2 Primer sequences used in this study
5l4h F-31(5-3) A&
N1-A = ACACGTCTGTAATCAGCGTCAAGTAGCGGGAGCCTGCCTGAAC NCgl1221 i
N1-S AACCGGATCCGGAACGGAGTCCAAGTTTGCATCA (BamH 1) P By
N2-A AACCAAGCTTTCTAAAGAGCGGCGGGTGGTTGT (Hind i) NCgl1221 Fi#
N2-S ' GTTCAGGCAGGCTCCCGCTAGACGCTGATTACAGACGTGTCCCAT ABY
PY-A AACCGAGCTCTTAGGAAACGACGACGATCAAGTC (Sac I') oy 378
PY-S AACCAAGCTTTGAAAGGAATAATTACTCTAATGTCGACTC (Hind i)
12 i N1-S. N2-A fl N2-S N5|¥% PCR ¥ #1528 Lifs v

1.2.1 NCgl1221 Zik Btk ag4h 2
1.2.1.1 k&R pK18mobsacBANCgl1221 f#4) 7
LA GM34 JE[KIZH DNA J#biti, 7373 A N1-A

Bt N1 AR BE N2, FFLA N1-S F1 N2-A 5197,

PL N1. N2 AfEhR, @il ES PCR 15 milk B

ANCgI1221 (] 1. H43R43 1) Fr B B B 28R 2 4k
pK18mobsacB |-, 3j43 R ik pK18mobsacBANC
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Fig.1 Construction of the knockout section ANCgl1221
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HEF 3R Fa b 10%1 Hl EE 0%, -8 C
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:, ol

\w - WCgl122]

L _—
[ st
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Fig.2 Construction of strain GM34ANCgl1221

1.2.2 pyc i & K A RaGH
1.2.2.1 FEH kL pXMI19pyc I

DL GM34 ZE:[RIZH DNA MR, FIF 514 PY-A
A PY-S @it PCR ¥ 383k pyc PRy Bt wlz s
pXMJ19 I, RIS HEL ik pXMI19pyc. K e 2 kL
Ak & K+ ¥ DH5aMCR, 3%k 75 DH50MCR-
pXMJ19pyc.
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1.2.2.2 GM34-pXMJI19pyc Btk R

PEEEZH R pXMI19pyc HLELAL 2 GM34, &3%
JE AT F 10 pg/mL R = Pk AR T IRE , 15
FIPH M AR GM34-pXMI19pyc. HEER TR J5 22 B ) Al
MP5IE, 3R1F pyc RIS H GM34-pXMI19pyc.
1.2.3 REABRAAEE G

VA TR R R A B P P U 2 L SCHR[L3] o 22
SONEA: TR RRIR LB E ATP . HCO3 TEAEMI 261 T,
WA R He N R TR, 48 GOT Btk E
PR A2 IR . WS 105 SN BEAPEP AR 1 pmol
RAG TR T 75 T B A i) &

124 3BHRARREESMS

PR 15702 A 48 40 gL, KK 40 mUL,
JEZ 3g/L, KH,PO4 3H,0 1.50 g/L, FeSO4-7H,0 0.01
g/L, MnSO4H:0 0.01 g/L., MgSO4-7H.0 0.40g/L.

RIEEREFREL . % 100 gL, KK 6 mUL,
VB 0.01 g/L, FeSOz7H;0 0.01 g/L, MnSOs +-0 0.01
g/k, ZnSO,7H0 0.01 g/L, K:HPO43H.0 3 g/L,
MgS0. 7H,0 0.40 g/L, (NH4)2S0440 g/L.

RIS UL 10% R A TR RS
3L KBRS IR 5 L RKEERET, ¥I4HES & 2 Umin,
P4k #EE 500 r/min~800 r/min; 0 h~9 h EE =N
20%, M Kz pH >y 7.0, 9 h LLE#H] pH 6.0,
WIS HIE 10% LT, FRFEKIE 2.00~4.00 /L.
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ﬂ][“]o
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Fig.3 Electrophoretic analysis of PCR products of the NCgl1221
:M:1kb DNA marker; 1: GM 34; 2: GM34ANCgl1221.,
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Fig.4 Effects of NCgl1221 knockout on biomass (a) and
glutamate accumulation (b)
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DCW, i GM34ANCgI1221 7 7 h i A FF 40 S &
M, AT ERM R =R AN 01720.01 g/g
DCW, LhH RHERFEIC T 19.05% (p<0.05), HJF A
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221 pyc it kA ARG M
K I 2R GM34-pXMI19pyc 4% 77 e B
ki, 2 Sac I A1 Hind [IDWEFY) G 3T BUEHESE AR
¥k, 1335704 3400 bp F1 6600 bp HIZ&E,
K5 [, 5 pyc Al pXMI19 73T (4354 6601 bp
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Fig.5 lllustration of double restriction digestion of pXMJ19pyc
7: M: 1kb DNAmarker; 1: Sac | #=Hind Il 8 &5+
pXMJ19pyc.
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Table 3 Evaluation of pyruvate carboxylase activities
R BR) BR. 75 X B B A /M (min mg DCW)]

¥ 7 B
GM34-pXMJ19  GM34-pXMJI19pyc
8h 10.30+1.20" 24.60+2.20"
16 h 3.2040.50 5.1040.80"

E: BMATAFHEHTEE (0=3), ATERILF
(P<0.05).
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Fig. 6 Effects of pyc expression ‘on biomass (a) and glutamine
production (b)
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