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Effects of D-Biotin and VB, Factors on the Biosynthesis of
Valine in a Valine Producer Corynebacterium glutamicum AATV341

YANG Yi, ZHANG Zhi-lan, JIANG Xu-lin, DU Da-qing, ZHANG Xing-yuan
(The Key Laboratory of Industrial Biotechnology, Ministry of Education, Southern Yangtze University, Wuxi 214036, China)

Abstract . In this paper, the effects of D-biotin and VB, on overproduction of valine were studied,
and the composition of culture medium was also optimized. The concentrations of several
metabolites produced in batch cultire (extra-cellular and intra-cellular) were determined. The
distributions of carbon-flux, especially at the node pyruvate were calculated, compared, and
analyzed. The results showed that, in Corynebacterium glutamicum AATV341 cultivation,
adding 40 pg/L biotin and 400 pg/L VB, would increase the productivity of valine, and repress
the extra-cellular concentrations of oxaloacetic acid, acetic acid and glutamate. The analysis may
play an important role in re-designing metabolism to achieve further fermentative improvement.
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1 #MH5F%

1.1 scEdsts

AERMEFFE ASL 495(Leu ) B ERI B
MEYEMHER P LRME; BT H AATVILL
(Leu™ ,L-AAH*,2-TA",Vd ), RBAEBREFH
AS1.495(Leu” MR BN L-RAEREAFREH
B(L-AAH™) 2-Zm R AR C-TAHMHER
PR R (VA ) BB A IR0 BT 5 Bl A R Bk,
HALRERE.
1.2 EFE
1.2.1 #&@it HAH/L):4AF 10,EB
B 10, & 0 5, ®ALH 5, AR & 20, pH fH 7. 0,
0.1 MPa F K& 20 min.
1.2.2 #F3f% A4/ HEE 40, KRR
3,KH,PO; 1. 5,K, HPO, 0. 5,MgSO, « 7H,00.5,
B 20, BE BB 5,pHE 7.0,0.1 MPa RE
20 min,
1.2.3 BaASRAL A4 G@/L) . HEH 80,
(NH,).SO, 40,KH,PO, 1,MgSO, « 7H, 0 0. 4,
FeSO, » 7H,0 2X107%,MnSO, » H,0 2X107%,4
PR 5X107°, VB, 5X107*, &8 0. 2,CaCO; 40,
pH { 7.0,0.07 MPa K 7 min.
1.3 EFEEH

D) #EEFE 30 CTHIR 36 h, KFER K. 5
2TABE—K.

2) #FE 2~3 h, B R K 200 r/min,
30 CH3 8~12 h, W& 15 mL (£ 200 mL =
).

3) BMA BRI IK 160 r/min, 30 CHIF
72 h, BERABAE 10 %, W& 20 mL (7 500
mL H=ZAE$).
1.4 SRS %
1.4.1 pH#EME pHS2C BIEHRERE
WE.
1.4.2 EBEMHAMZ DNS LB,
1.4.3 RKEHME RAZHER 1100 WHEE
. &34k . HYPERSIL ODS Cy, 4 X 125 mm; &
H:40 C; PR 1. 0 mL/min; K £§: %K
W88 ; W& B 340 nm; BB 450 nm; 16 min

B &K 266 nm, & 5T K 305 nm.

1.4.4 Aasmaz RAZES 1100 BAHAE
1. 4 Nucleosil 100 Cyg 250 X 4, 0 mm; i 30
#H:0. 1 mol/L KH,PO, (F§ H;PO,{d pH {# 3.0);
6T B8 - 2SR 1 B8 5 A W K <215 nmlY,

1.4.5 &R ODfsRE BREREWKO. 2mL
ZF 4.8 mL.0.25 mol/L By MRBE R, T 721 &Y
AIIEEE T W 620 nm A MR G EED.

1.4.6 HHhREHAMNE BR2mL ZBE.FH2
mol/L WE IS K 5 & CaCO;,5 000 r/min B.L
10 min, F £ FHEWH, HRE AR 2 K,60 CHT
KRE,HAEfEH.

1.4.7 WhmBExA BERS ol HEER,
5 000 r/min B 0> 10 min, F & L H W, WEE&;
A5 mL EBFKEREE,Z 20 kHz B85 K
(200 W, THEf [E 200 V) F 4L 10~30 min'™,

2 #REH®R

2.1 &£YRIEBHRM

EYRXREER H AW RENERORHE
FUSHTRSESHENRBLR .2 5WHRE
R RE, B AR ML BE A R IR TR IR 0 B Y
WE,ARBVR. BAFRARES. 2XREH
HAERBHENEYRBTRE BMAEYREY
W 400 L 3 1 (R A i B M S R R R Y
ViR EREEERABAT T . EVRARER
B e A 7 B M A G M AR 40 I BE L A B
B EMTRBHRKS. ST EYREN
BXR(REEFELMBRE 1. 2.3 BRK B
FERT, URREYERMNBERETEHREBEY
Bw. R 1T, EYRFERBELE 0~60 pg/L
Z 1B, B ¢ R B 9k B B A W R S R 38 T
Ko MEYRRBEREMT 60 pg/L o B AR B %K
BEAREET EETE 13.74 g/L.

BRELTRAREN, ARV IBFMAES
BAYARBE T ESHBIES T4 W, AT RE T
AR EMMRLEREBINY B BRATERY
7 B A R A R R AR 7 A U R R
MERERBEEHEA TCAER. KE 1LTUR
H, YRER YRR BB KR, AR W
BERHBHER L, XS EENWAREHERTY
MW A—FE, A ERETERAREE 8k
BRHYBERXLAEARATHHERABEANER
(PEP)RUBAMTEEYRYWHRRIE. &
T AATV3] RRAERAF R BUREHR, #
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B KR VB ASRRBHALESALKRTHER 59

W PEP BRALESIE IR H S, 7T LA 8 Z R B i B
EFERAFRBRILEERAENL. BINEYR TR
HERER R AR, AT HER ™ &.
BAEYMRERBMBERKESN 0,40,100 pg/L &
REEWE S5 mL, 3.0 BB E K, 28 Tk 6l R F &
BHEEB, ARERE, ATEARERT RS
BAMBR(AE 2). WK 1,2 KiF, RRAERH
MAERKET AERRAATBISBHIRRET

Bash, 3 ELMG AN R B 4y BB A W R KPR B9 3L
BURRAE. by oW, X R E L £
ik XA

XA PIRR 44T (LR TR R, B &
MIEARMBREM ARIR. NRRRE KRB
W, B MM ZRERES, NTTRIET L
RA SR AR 545 3 1 B9 L 0 A 4 R % TR
RICEERRSER.

£1 £HRENBNEBRCFAEBAOER
Tab.1 Effect of biotin on the biosynthesis of extra-cellular amino acids

EYREM Bk HER BER MEAR RRAR HER AE™
RER®RE/ RE W/ &/ '/ '/ '’/ R/ =&/
(ug/L) (g/L) (g/®) (g/®) (g/®) (g/®) (g/e) (g/8)
0 9.94 0.27 1. 960 0.020 0.032 0. 056 0.110
20 13,07 0.52 0.100 0. 040 0.054 0.081 0.075
40 13. 34 0. 90 0.110 0. 041 0. 049 0.079 0.071
60 13.74 0.85 0. 150 0. 055 0.061 0.120 0.096"
80 13.74 0. 84 0. 080 0.054 0.062 0. 100 0.094
100 13.74 0. 85 0.032 0. 053 0.065 0.098 0.091
£2 EPRFMBAEASERATM
Tab.2 Effect of biotin on the biosynthesis of intra-cellular amino acids
LY REmM HER HER RER AR REAR AR
R WE/ R/ TR/ R/ R/ =’/ &'/
(pe/L) (g/) (g/®) (g/®) (g/8) (g/®) (g/®)
0 0.031 0.005 4 0,004 2 0.007 1 0.002 1 0.001 5
40 0. 020 0.004 4 0.005 3 0.014 0 0.002 0 0.002 0
100 0.011 0.004 7 0.007 8 0.010 0 0.0016 0.002 6
£3 £PHREMBHBIFNRARH
Tab.3 Effect of biotin on the biosynthesis of extra-cellular organic acids
EYRTM EBCREBKRE/ RERRE R WA/ MR =B ZRTBWRE/ |
BB/ (ue/L) (mg/mL) (mg/mL) R W/ (mg/mL) (mg/mL)
0 0 0.46X107* 1.02 7.94
20 0.081 0.14 1.29 4.09
40 0.51 0.12 0.28 3.62
60 1.53 0.16 0.028 4.15
80 1.64 0.14 0 4.08
100 1. 89 0.22 0 4.06

MR IFH,AATV ERBESIEFHKRE
MZBRAR CAREREFE L ZRNBRESR
Bk —REARRECHOERTERINER
FEAEZR.EEBHEERERRUFERENS
B 5 — KRBT E (ACK) MBE MR ¥ 2 Bt 2 5§
(PTABERTHZ B CoA KL W Z B . XRSH
EMBEHETZRMTIERRM BEEYRRE
YREE RN, BB Z MR A LB CoA 8T
BEER, \TI R ZRFEREEN TR, BRE

BZBR/RERENENEZEEL TR
BEEBURENBLER XTREHTENFE
AATV341 1 ACK f1 PTA HEHEE .
2.2 VB,EMBHEBRIEAKME

VB, EHEENELRRERERR(TPP), B
ENHAMBREBEARANHEHEF ATHRR
B 4 R Z. B CoA ¥ A TCA 1535, 8 8 & 4 K
EOD B 1R, VB AR KK R EBASAR
AF, % VB AR 400 pg/L HEERTBERE.
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Fig.1 Effect of VB, on the biosynthesis of valine

LW EFEF N VB, & ¥ B 0,400,1 000
pg/LMEBB (RBEFER BRI 1.2.3 #
WABEFRER TR HATEEAERIT, XA
HEMAE VB RRRENFARIT T RER.A
ERUMETHREEF(LE V. AARSEN TR

(=1

BLOI VB, IR B N A R S EMP BB HEA
TCA EFRK KB/ K, B/ T HMP B2 R WA
BEMITETRE T VB QBN « X8
BB A R E RN (B S B
A TCA {83 , 5 SUB A9 R B 40 808 BT 1 7. 2R
BT 4 30 At T RE BT AR M A EMP 2 72
R R K. FIRB I 5 M A TCA 18 34 0 11
FEMF PO RBRE, SRAERSTR TR, X
AT A (L P 2) s B B B X
— a3,

BN, X BEVE AT A LR 4 BT R D, A
VB, T 5% B W o 2, B B B 2 R 0 B IR v
16, % R BEWR VB, BB E 1000 g/L B
#1.09 /L WEBZ MM 4. 15 /L HZMELE,
ERARENE SR Z 8, 5 2R,

*4 VBENMBMEBFAERHTEN
Tab, 4 Effect of VB, on the biosynthesis of extra-cellular amino acids

VB, % 10 BER HER

RER

AR RREEAR BEm

BB/ 53 ¢7.3: 94 FRBRKREE/ BB/ B/ REWE/ REBWRE/
(ug/L) (&/L) (g/L) (g/L) (g/L) (g/L) (/L)
0 1.92 1.28 1.36 9.36 0. 80 0.58
400 0.58 0.97 1.08 11.85 0. 62 0.41
1000 1. 66 1.52 1.71 10. 42 0.83 0. 62
120[' 1201
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Fig.2 Effect of VB on the biosynthesis of extra-cellular

amino acids
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