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Table 1 Strains and plasmids
LTS Frit KBS % O

Escherichia coli DH5a As host for plasmidduplication [20]

GKGD C. glutamicum GDK-9 with deletion of gdh [18]
GKGD-1 GKGD with deletion of aced This work
GKGD-2 GKGD-1 with deletion of gogat This work
GKGD-3 GKGD-2 harboring pX-gltA This work
GKGDpM GKGD harboring pXMJ19 This work
GKGDpX GKGD-2 harboring pXMJ19 This work

pK18mobsacB Integration vector, Km® oriV g oriT sacB [21]
pXMJ19 C. glutamicum-E. coli shuttle vector, Cm" Lab stored
pX-gltA pXMJ19 carrying the gliA This work
pK18mobsacBAaceA Plasmid for aceA knockout This work
pK18mobsacBAgogat Plasmid for gogat knockout This work

1.1.2 314 HKIK 40 mL/L, GHI/KMEIK 15 mL/L, pH7.0 ~7.2,

%% NCBI & C. glutamicum ATCC13032 aceA #

gltA & gogat FF51 ,K Fl Primer5. 0 B AF B34 (R
2),

®2 59

Table 2 Primers

s1aRk FFl(5-3)

aceA-1  GGCgaattecGGCTCCTTTTAAAGCATGGGT( EcoR 1)

aceA-2 GCTGGTCTGGGAACTCAGAGCGACATCAAAGTCACTTCCTTAAGTGC
aceA-3 GCACTTAAGGAAGTGACTTTGATGTCGCTCTGAGTTCCCAGACCAGC
aceA4  GGCgtegacGTATGTCCTTTCATTGACGACTTTAAT( Sal 1)

gogat-l GATaagcttGAAACCACAAGGACTCTACAAC(Hind III)

gogat-2  ATAAATGCGTTGTCCAGGGCTGAAGATAGCGACGGGAAATACA
gogat-3 TGTATTTCCCGTCGCTATCTTCAGCCCTGGACAACGCATTTAT
gogat4 TAAggatccCATTGATCTTCTGGTTTAGGTCC ( BamH 1)

gltA-1  GGCaagettGGAAGAGTTTTTTTCCGAACAAATA( Hind I1I)

gltA2  GGCgaatic TTAGCGCTCCTCGCGAGG (EcoR 1)

1.1.3 3% %

FH LB BREEFRKBGITENSEARETHE,
DEMFEMERER (50 pg/mL) HAEE (30 pg/
mL)

BHRA TR H BN 25 ¢/L,K,HPO, - 3H,
02.2g/L,MgSO, - 7TH,0 0.9 g/L,JRE 3.5 g/L, &
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121 CEHEZE KK HE 20 min,

MR B2 B % B 80 g/L, MgSO, - 7TH,0
1.8 g/L,Na,HP0,2. 8 g/L,KC1 1.3 g/L,V,, 0. 23 mg/
L,MgSO, - 7TH,0 2.3 mg/L,FeSO, - 7H,0 2.3 mg/L,
FEKHK 1 mL/L, SHKMEMH 15 mL/L,pH 7.0 ~7.2,
121 CEHEFE K KHE 20 min,

REERERD T 3G B W A8 30 /L, EK ¥ 35
mL/L, G #i/K ## ¥ 20 mL/L,K,HPO, - 3H,0 2.2 g/
L,MgSO, + 7H,0 0.9 g/L,pH 7.0 ~7.2,121 CH&E
&5 KA 20 min,

KB R B3 SR B B & #E 80 g/L, Na,HPO, 3
g/L,KCl 1.5 g/L,MgSO, - 7H,0 2 g/L,MnSO, - 7H,
0 5 mg/L,FeSO, - TH,0 5 mg/L,ZnS0, 5 mg/L,V,,
0.4 mg/L, EXK¥ 3 mL/L, G M /KM 20 mL/L, 2
ERMASE B 2 ¢/L,pH7.0~7.2,121 CHE
FEIK K H 20 min,

1.1.4 %%

FR i ¥4 N LI BE . T, DNA & 8§ .ExTaq DNA R &
B, RAEYTRER(KE)BERAFA;PCR =HaifbidH
& e E xR REAN &, il EEE
VEARERLF;RITERBEBBEANE TERE



TR &, AR R ER AR F;a-KG: A4,
2 [H Sigma-Aldrich A F] .
1.2 FEH5&&

Y8 RAL (SBA40C) |, 1L R4 B2 Be A B 5
7 s BB £ 3 ( Agilent 1100) , 2 B % SE A Bl 45
AH,

1.3 sBHE
1.3.1 A F aceA #= gogat 3% ghtA A Hit £k &
2H R 0 My

L GKGD X [ 4 O & 4R F| 51 #) aceA-1 Al
aceA-2 J aceA-3 Fl aceA4 3K18 aced EH Tt
BB R AR B 514 aceA-1 il aceA4 3k
BEHARE, FW/E4 EcoR 1 fl Sal 1 UEEYT . &
K B # R pK18mobsacB [55 4L & E. coli DHSa
o Gk e YR B 4 RO EAT B ) AL ¥ A R
#4454 pK18mobsacB A aced, [F B K18 T gogat
73 % 19 2 4 Tk pK18mobsacB A gogat

L GKGD B [H 40 DNA AR F| 514 ghtA-1 Fi
gltA-2 ¥ IR1E gltd F B, W5 & Hind 1 1 EcoR 1
B U] | ol W 3 7 % pXMJ19 J5¥% 1L 2 E. coli DH5a
o A0k IE IR BUCE A R AT B Y I, AR
hifir 45 A pX-gltA
1.3.2 &4 % # GKGD-1,GKGD-2 #= GKGD-3 #
#3&

BE B W E B pK18mobsacB Aaced ¥ ik &
GKGD 2 A4 (2. 5 kV,25 wF,200 Q,1 mm B
O MRS ERRA TS FIREEM LB
AR E,32 CHIEREFR36 h 5, kA E R EILE R
B R4 DNA JF 47 PCR %5, # ML T
£ 10% FEMER) LB 88 o R Z 4 R)5, ik LB F
BEARK ETEBERFREAERNEEE, R
BUH 24 DNA #£47 PCR B 1E, K18 aced FH K
Htk GKGD-1, R FH 8] 77 15 3K 1% gogar Wi T Bk
GKGD-2,

RBUFAL pXMI19 K pX-gltA BB 4L E GKGD-2,
¥ pXMJ19 L E GKCD , 2 EME R HF T EEE
FRFAREEAT 0 2L , B i B B VR OF 1R BUTORL & B8 1T 5
i, 4+ 813575 GKGDpX .GKGD-3 # GKGDpM.,

1.3.3 BEHMNT

WS EXT PRI B, 0 A AT BRI R
BN & AT R G BN & UL BT B AL BB R
T 5 S5 46 T B0 Tl PV P R 5 B 06 1
1.3.4 ALK B

MRWE

B TR 10% HEMBEEME S 30 mL
P R BERG SR 221 500 mL £ 4R, F 34°C 200 «/
min PR HE 35, 465 pH 7.0 ~ 7.2, GKGDpM ,GKGD-
pX Fl GKGD-3 4K F 0D, =0.6 ~0.8 B & fm 0.2
mmol/L ¥ IPTG,
1.3.5 KX B8R

PLIS% EMBHMTFERYEZ T 45 LRE
BRENT S L RBRES, KBRENMCEHRE
2 ~5 L/min, fiEFEFEH 200 ~ 1 000 r/min; 43 B &
VEHIVE A REED) W4 +5 30% , B @ W1 4k 5 50% ~
60% , KEEJG M +F 40% ., REIRE RS, LA 25%
NaOH 35 pH 7.0 ~ 7. 2; #R 45 75 2 U 0 BE .
REEFRS, FN 80% ~90% [ & WV K, 4E 5%

W 1% ~2%
1.3.6 H &4 . L-5 KM o-KGC &S0 2 AKE
5

% F SBA-40C A W% B0 & 4 B B A L-B &
R .

% F Agilent 1100 & 20 A A5 € «-KG ¥
B, 6% Bio-Rad Aminex HPX-87H (300 mm x7. 8
mm,L x LD. ); % 24 0.005 mol/L H, SO, ; 4t &
30C ;3 0.5 mL/min; B K 215 nm.,

BIEA A DCW = 0.244 5 x OD,,, - 0.012 6 if
BHE KT E (dry cell weight, DCW)
1.4 H\ESH

BHLRYR 3 FTIHFER 3 K, FIA Origin
8.0 F1 SPSS 13. 0 45 i1 3R 4 XF =& T $ I8 47 43 Hr F 4k

#,

2 HR5H®

21 RERRABRBHRBERE aced BB oKG
R KR

FITBREFITERMFEBEELE R CERA
BEEARE ' TR 55 «-KG & AR I R, A o BELIGE
BB R o-KGC RIBMEZWATEY FITERR.
H4H FkL pK18mobsacB A aced ¥4k £ GKGD J5 &
%, PR EH TH A Y aceA-1 Fl aceA4 XF H HEAT
PCR %52 , FK1G0 FE 52 2% 2 000 bp 1 1 200 bp #Y
HE, 5Hie{H 2 104 bp A1 1 240 bp —B (& 2) ,%
B pK18mobsacB Aaced J{ % 5 2 GKGD B HH, #|
FB147 aceA-1 Fi aceA4 Ft & IR E 4 W EH FHAT
PCR %7¢ , RIS IRFLRZ 09 1 200 bp B9 J7 BL, SEEIR{H 1
240 bp 5, K H aced BRINRFR , @4 4 GKGD-1,
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Effect of aceA and gogat knockout combined gltA overexpression
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ABSTRACT

and medicine. Isocitrate lyase encoding gene aceA was knocked out to improve isocitrate supply and obtain GKGD-1,

a-Ketoglutarate («-KG) plays an important role in life activities and has been widely applied in food

by which the a-KG production and yield was increased by 14.72% and 9.76% . In order, glutamate synthase enco-
ding gene gogat was knocked out to reduce L-glutamate accumulation and thus obtain GKGD-2, by which the a-KG
production and yield was increased by 7.39% and 5.43% and L-glutamate was decreased by 52.87% . Citrate syn-
thase encoding gene gltA was overexpressed to further increase precursor supply and thus obtain GKGD-3, by which
a-KG production was increased by 35.9% . Fermentation assay was performed in 7.5-L fermentor with GKGD-3, a-
KG production achieve 49.5 g/L (increased by 36.4% ) and L-glutamate accumulation was decreased by 50% . In
summary, aceA and gogat knockout combined with gliA overexpression in GKGD remarkably improved a-ketoglutarate
production.

Key words o-ketoglutarate; L-glutamate; glutamate synthase; Isocitrate lyase; citrate synthase
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