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L-Arginine Production by Arginine Analog-Resistant Mutant of Microorganisms

XIONG Xiao-jing, DOU Wen-lang, XU Zheng-hong, TAO Wen-yi
{School of Biotechnalogy, Southern Yangtze University, Wuxi 214036, China)

Abstract: A L-Arginine producer strain YDM403(His", SG%, D-Arg", methyl-Cyc") was selected out by
using D-Arginine and Methy-Cysteineas resistants after stepwise mutagenic treatment with N-methyl-
N’ -nitrosoguanidine(NTG) {rom Corynebacierium crenatum JNDR2B{His, SG°, D-Arg’) .28 ~32 gf1.

of L-Arginine was accumulated in an optimal medium, which has an improvement more than 113%

compared with the origin.
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1.1 W

HEFHBEHETREREHERY LHEE
7 Ak o Bl HEAT B SAOL(His', SG, D-Arg") .
1.2 BEHR
1.2.1 i i it A4 (e/L) WEHE 20,
4 HHF 10, BN 10, BEEHE 5, NaCl 5, 328 20, pH
7.0~7.2.
1.2.2 #Hiask st AN(e/L)HEE 0,
(NH,),80, 3, KHPO, 1, MgSQ, 7H,0 0.5,
FeSO, * 7TH,0 0.02, MnSO, - H,0 0.02, & 18 20, 4
W& 30 pg/L, BAER 200 pg/1., HEEK 500 pe/L,
pH7.0~7.2.
1.2.3 #SEAFREELE  Ha (/1) FEE 30,
E ok ¥ 20, (NH),80, 20. KHPO, 1,
Mg80, 7H,0 0.5, R¥E1.5,pH 7.0~7.2,250 mlL.
ZMREER 30 mL.
1.2.4 ##AEEAE A9 (g/L) . FHEHH 120,
E ¥ ¥ 10, (NH,),80, 50, KH,PO, 1.5,
MgS0, - 7H,0 0.5, FeS0, « 7TH,0 0.02, MnSQ, - H,0
0.02, £45 % 80 pe/L, L-ZEM 500 pe/L,pH 7.0
~7.2,121 TR 10 min, 250 ml. = FRERE
15 ml..
1.3 BR5E
1.3.1 #F354 WIS 24 W HATE R A L HR
—HEEBEAWERTIESE, 31 C,96 /min, 1
312 h.
1.3.2 k&Lt HFERE UEHEIHE10%
RHEER R AR B RS, 31 T, 96 r/min, 553
96 h.
1.4 JFHEWHEFTE

TR TRHEM(NTG) M B, RA D-H
Rl i Ak B R S A g R R B A AR 1R
ol
1.5 #S¥kh&E
1.5.1 R&& pH &M HEH pH R4,
1.5.2 BHARSHHE WEO0. 2 ml FWH, In
A 0.25 mol/L HCl ¥ ¥ 5 mL, 7E 562 nm 4L %
FEfE.
1.53 2@+ ZRBHME 3,5-ZHEKE
[ 37

1.5.4 LHAHGSENE BBEDEES,
1.6 FTERH

T & ML A B+ Fulka 205 7= 5L, D&M
LR N EE Sigma &85, Bt
B 7= 4 byl 7]

2 #EX 51

2.1 L-BSESAEHSTER

FW RO & &2 F vk JDN28 T B AR
FE,EE D ERIEHM, FEBT PE LR
EBAkriC, BREZS BTG4 L EER
B YDM 403 B T E &M T, B/ 78k
28~ g/, BE L 34,5 g/L, “WESMALH
EEHEST 130%. HEBETERENE .

WEER il 1%
%Eg/(g/l)
SAOL(His™SG 1.2 mg/mL  D-Arg' [0 mg/mL) 15.0
NTG
YD8(His” SG" 1.2 mg/mL D-Arg" 15 mg/mL) 18.6
l NTG
YDC56(His” $G" 1.2 mg/mL D-Arg' 15 mg/mL 294
Methy!-Cys' 15 mg/mL)
BRSE

YDM403(His SG'1.2 mg/mL D-Arg' 15 mg/mL
Methy1-Cys’ 15 mg/ml.)
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Fig.1 Genealogy of L-arginine producing mutants
2.2 YDM403 IEXERBEM
2.2.1 TR HART YDMA03 & LA 8% H
s A RIEBL(NH,),SO, TR E 4 30,40, 50, 60
g/ L ZEERRBELN L-HEB-R S, &8

RE 2.
35

31.8

3 30

2

B 25

¥ 3

[ 2]

15 -+ 30g/L
& 0 » 40 p/L
4 - 50 g/L
!E s 60 g/L

D I 1 1 1 1 i
20 22 2.4 2.6 28 3.0 32

BE

2 TRIBRLEH L-mEk =Rtk
Fig.2 Effect of ratio of carbon and nitrogen on the fer-

mentation of L-arginine
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2.2.2 RAARMAEGHG EXETIEEBE
HAR AERES HESHEEUY R, X
YRMMTPEEE AT ERERERAREEY.
FERETRRIT R R, 255 FRE
FREWEE 10 /1 8, = REF &, T 10 o/ L 877
BT

2.2.3 ME_BAFERgaEh BERE
Fvt R W, AR (R )R, M R
BAEELAE0.5 o/ L0, ERRE R % B
m, =R TR
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Fig.3 Effect of concentration of KH,PO, on the fer-
mentation of L-arginine
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Fig.4 Effect of concentration of MgS0, - 7TH,0 on the
fermentation of L-arginine
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Tab.1 The results of quadratic regression orthogonal design experiment

HKBE % Zy Z; Zs 4z, 212y ZyZy Z zZ, Z, Y
1 1 1 1 1 1 1 1 0.406 0.406 0.406 23.0
2 1 1 1 -1 1 -1 -1 0.406 0.406 0.406 24.8
3 1 1 -1 1 ~1 1 -1 0.406 0. 406 (.406 21.6
4 1 1 ~1 -1 -1 -1 1 0. 406 0.406 0. 406 22.9
5 1 -1 1 i -1 -1 1 0,406 0.406 0.406 24.4
[{] 1 -1 1 -1 -1 1 -1 0.406 0.406 0. 406 20.7
7 1 -1 -1 1 1 -1 -1 0. 406 0.406 0. 406 23.8
8 1 -1 -1 -1 1 1 1 0.406 0. 406 0.406 18.4
9 1 1.682 0 0 0 0 0 2.234 -0.594 -0.594 22.0
10 1 —1.682 ] 0 1] ] 0 2.234 -0.594 -0.594 21.0
11 1 0 1.628 0 0 1 0 -0.5%4 2.234 -0.594 23.0
12 1 0 -1.628 0 0 0 0 -0.594 2.234 -0.59 20.4
13 1 0 0 1.628 0 0 0 -0.594 -0.5%4 2.234 24.8
14 1 0 0 -1.628 0 0 0 -0.5%4 -0.594 2.234 23.8
15 1 1] 0 Q 0 0 Q ~0.5%94 -0.594 -0.59 24.4
16 1 0 0 0 0 4} 0 —-0.594 -—0.394 -{.594 251
17 1 0 0 0 0 0 0 ~0.594 -0.594 -0.594 24.5
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®EE o Zy Zy Zy FAV4 VAYA ZyZy Z'y Z'y Z' ¥
18 1 0 0 0 i} 0 1] -0.594 -0.594 -0.594 23.2
19 1 0 0 0 1] 0 0 -0.594 -—-0.594 -0.594 24.4
20 1 0 0 1] [\ 0 0 ~0.594 -0.594 ~-0.594 23.5
21 1 1] 0 0 0 [} 0 -{.594 -0.594 -0.59 24.0
22 4 G [i] [i] a 0 i} ~-{.564 -(.584 -0.594 24.7
23 1 \] 0 ] 0 0 0 -0.594 —-0.594 -—0.594 24.5

. RW 7, 7,5, Zy A PR RS AR (5,10, 15 g/L), KEL,PO, BAtHE(0.5,1.0,1.5 g/L). Mg80, - TH, O B it ¥

#(0.4,.0.6,0.8 g/L).

i MATLAB R332 1 LR #4T 4 ah 2,
BEEE
y=23.1517+ 0. 51852, + 0. 74482, + 0.533Z; -
1.4750 Z,25~0.9731 Z', - 0.90242’,
Heb. 2 =22-0.594; Z'p=2,2-0.59%.
RAB
y=24.266+0.5185Z, + 0.7448Z, + 0. 5332Z; —
1.475 Z,25-0.9731 2.2 -0.9024 Z,?
BARBRMEA: you M Z,, Z,, Z; HABRA
{0.3615,0.4127, —0.1254) . HK Z, = (X, - 10)/
5,Z,= (X2 —1)/0.5, Z3=(X3-0.6)/0.2, L
R AT R R N
y=3.7878 + 1. 767X, + 8. 709X, + 17. 416X, —
1.475 X, X;-0.03892 X,2~-3.6096 X,?

1R854 (11.8075,1.2064, 0. 5749) . FR kA, &
M EERMUE N EXRK 11.808 g/L, KH,PO,
1.2065 g/L, MgSO,s+ TH,0 0.575 ¢/L. FIEFER
hETFREERE, B ERmARh. EXX 12
g/1., KH;PO, 1.2 g/L, MgS0, 7H,0 0.6 g/L..

FEMRER. METHENABRRNERE
SR W RS 120 g/L, BLRRER S0 g/L, EXK 12
g/L, KH;PO,; 1.2 g/L, MgSQ,-7TH,0 0.6 ¢/1, L-4
2 500 pg/L, YR 80 pg/L, CaCO; 30 g/L, A7
%5 pH 7.0~7.2. 8l 15 h, BRI BRI 10%,

S0k -

250 ml. ZAMBEAEN 15 mL, HERIER(G0£
1) T, 96 r/min, 3% 96 h.
2.3 YDM403 “EB TN
W YDM403 EITTERERLBEER. 45
FRAEAFTREREHCE, AR E RN =
B SRER 2 R 2R, ZWEFRIHY
FRREE MEENTREAHEH.
2 YDM403 FETTEH

Tab.2  Stability study of YDM403 on the fermentation of

L-arginine
g PRE(/L  FRESHE g
BB mw mi FH RErE s TRRN%
29,3 0.803 0.645

6  30.4 28.1 2.20

3 %

BARRFXBAHNESY, X+ 6
- BRI RS AR REN RS
AR F I E MK L BIH . E, FERR
BB LSRR, &0 RER E W 07 BRI & F5E M
HERLAEMA UM T RER, AT REAN
ZHEUMTHFEEREREEANRLIIAF
RiE, HRE LEEARYTEER 113%, HFR
VS, ET L D —EMERATR.
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