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1.1.1 BN EHRL:C. crenatum AS 1.542 W 3T
o ] S A 2R ) B ARl O BE PG s DHS o D ARSI
5 = R A7 JUORE pMD18-T 1y 3K T~ TaKaRa 24 w] ; T FiL
pK18mobsacB 1 i, I Wy 15 + L i .
1.1.2 3 FH A8 EX Tag DNA 2 & W Pfu
DNA & iy T4 DNA & £ il B 60 2% 18 W 1) il
(Sac T ~Hind TI) -DNA Marker )l [ Qiagen 2 7 ;
DNA % i [Pl 77 £ 1 H 2% 17 % 2 &) DNA TR $2
B3 55) & A1 Blue plus I protein marker iy H 4= 20 4=
Y HRAH WA A RNA 32 B0 A & TRIzol ©
Reagent Fll ¢ % 53857 & H Invitrogen 23 7] ; SYBR
® Premix EX Taq™ (Tli RNaseH Plus) i 7 £ % [
TaKaRa 2w ; 514 BOAI e i B 2R ) TREHR
A7 B2 7] 58 1 LAk R 34 O [ B e LB AR
A PCR A 1 32 [ Bioer 2 7, 9¢ 6 52 & PCR (XY
H 3K ABI 2.
1.2 BREREBEREH

C. crenatum P 735 5 5 MR M K 7 B 1
e 1 2 IR Sk [610 ,\EPW?P?F;E(g/L) e g
w30, KO » B IR B 20, IR AL L

%=1

MgS04+7H,0 0.5, JR % 1.5, pH {5 % 7.0, 115%C
KB 20 min, 250 mL = ffj i 3% 30 mL; A B K5 7% 3
(g/L) W7 g - W %8 120, K K3 25, B M 4% 45,
W — &40 1,MgS0,+7H,0 0.5,CaCO, 30, iff pH 5 5
7.0,115°C K # 10 min, 250 mL = {1 fi%% 20 mL. %
FEWL Y N 30°C, #3824 200 r/min.

C. crenatum %57 24540 MY [# 44 5% 5= £t LBHIS : 4&F
TFEEAMKS ¢ WAL 5 ¢, BEEH 2.5 g, Brain
heart infusion powder 18.5 g, Ll 15 ¢, 121°C 20 min
KB WL FEE 91 g 7 TF KB i & JF 5 WAk 8 7 5
BHIS : Brain heart infusion powder 37 g,121°C 20 min
K WAL 91 ¢ 53 JF KW s 659
L3 SIMRit5&M

M NCBI # C. crenatum AS 1.542 argR & [X
(X537 %5 1 AY509864) 1) L 1 if P 41, Beit T 4 %5l
W 1), 5 5k argR-up- F (pl) « argR-up-R
(p2) ~ argR~down—F (p3) Fl argR-down-R (p4) , H
argR-up-R (p2) 1 argR-down—F (p3) 5| 1 5 F %I
LMoy Fon H E BT I argR-up-F (pl) XU F &
L7914 Xba | B VI 215 argR-down-R (p4) XUT &
Ly 50 Hind WEEVIAL 5. M T RTqPCR #5114
IRFN T2 1, R T RTqPCR (K51 904 52 1k 4F
H PCR WL 59— F AR

ElEz 2]

Table 1  Sequence of primers used in this study

Primer Sequence of primer (537

Primers used for markerdess knock out

argR-up-F (p1)

GCATCTAGAACTTCAACTCGTACTCGCTTCT

argR-up-R (p2) GTTATAAATTTGGAGTGTGAAGGTTATTGCGTGGGGATTTAAGTTTTCCGGTGTTG
argR-down—F (p3) CACGCAATAACCTTCACACTCCAAATTTATAACTCAGCGGGCGCACCACTTAAAGC
argR-down-R (p4) GTCAAGCTTATGACCTCATCTGGAGCGTTAC

Primers used for RT-qPCR

argCF CGTTACCTCGCGGAATTCT

argC-R CATGCACGAAGGTTTCCTGT

argB+ GTCGCGATTTAGTTGGTTTGAT

argB-R GAGGCATCGACATTAATGATGTCT

argJ+ GAGAAGGATGCTCGTGAGTCTG

argJ-R ATCGGAAGCAACTCACCAAT

argD¥+ CGGATGTGGCTGCTATCTTC

argD-R TCTGGACTTCATCGGTGATCAT

argF+ GCAGAGCAGGCAGAGGTTTTG

argFR GTCGAAGGAGAAGCGAGTACG

argG+ GTTCCAATCGAGCAGTCCGT

argG-R GCTGGATCCTCGGTGTATGC

carA-F CCATTCGAGGATATCAAGCAGT

carA-R CAGATGCCAAAGAATGGAATGT

16STRNAF AAGAAGCACCGGCTAACTAC

16STRNAR CCGGGATTTCACAGACGAC
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PLEL C. crenatum AS 1.542 )3 K 41 DNA, 4
Wk 22% 3k 7 -8 1. SR 50 pl R N4k &,
MM TR E514 plap2 M p3pd 73 5§ 1 argR
SE B R E U . PCR =4 &) Bl BT
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™ H W B SR A 4 R RE W R A D) GG D) S
1) pK18mobsacB Jii ki -, E =W 4 & DHSa
FE TR 25 H -

1.5 C. crenatum B3 B 75 & 5% 0 & 8 K ¥k
B 0% &

C. crenatum J& 52 25 41 U 1) ) % A e A 7 7% WL
2% 30Hk 910 R R AR " ¥ argR HE A
Bk, LB AR BR IR IE v W R 8 1 IRE A R R
P78 F AT IE 05k, LAyl pl R pd SR H B VR
PCR ) 77 32 i 36 BH L B A2 #1545 49 21 1) PR AT 6 1
PR P& Rl T 5 mL BHI + 2% i % B 15 77 56 b (8
Pobk) T 30°C 200 r/min K 5% 87, 78 TE UM 9 4
PRS2 AL, BRI H R B AL Y sacB )
Ir] i 226 A 10 BEAT XUAZ #5107 326 5 K 5 5% 1 A B
WIS WL ¥ A4ii T- LBHIS + 10% JBE¥E P-4 J5 » £ 30°C
Fi 3% 24 b, B R BORE 5 45 iy (0 888 S0 2 P OR
R AT G 1) TR R B N AT B AN T 1) TR AR ) B AR
Ji AR A Y A= BRI B 1 B & PCR =) K EEAS—#
FAHEIY pl Al pd X5 XA He T (C. crenatum AS
1. 542AargR) 1A &+
1.6 S RNAMIEREERER

C. crenatum AS 1.542 Fl C.
1.542AargR ] 5 RNA $2 0 #% RNA 2 IR 57 &
TRIzol® Reagent 4t W] 5 HE4T. By 1k DNA ¥5 4,
M RNA #2805, I RNAase [) DNAase I 4bF, E
A% :25 pL RNA 3 P A 1 wL DNase I, FE A0
2.5 uL Zeppift ColFr 48 410) IR 2),37CHEH 1 h
JEIMAN 2RSSy 2.5 mmol /L ) EDTA, R4 i & T
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L C. crenatum AS1.542 B 4 ¥E ] ¢cDNA Sk &
e, LL 16S rRNA B N kr, 3% SYBR®  Premix EX
TaqTM (Tli RNaseH Plus) i 5 & ¥t 9] 45 ¥ 17 RT-
qPCR, g N AA Z 1 F :2 x SYBR®  Premix EX Tag™
(Tli RNaseH Plus) mix 10 pL, ROX Reference Dye
(50 x) 0.4 pL, cDNA Bz 2 uL, 514 (Forward +
Reverse) 1. 6 pL,dd H,0 6 wL, S AAR 20 who /W
W T :95C 30 5;95C 5 5,60°C 30 s, fE 34 40
Wo WAFEMEL 3 K. RTqPCR 5 5LRH 270"
773 M X R TR () % C A AT R T
1.8 5tk C. crenatum AS1.542AargR =52 8
MW E R EREABNE

MR P A B I A B P T v 2 ol 2 A e
THEFRHE,30°C 200 v/ min, 3 AL B, 4% 1% i
Bep s 20 mL R BEE R L. 30°C, 200 r/min, ¥ 4E
B2 5 d, 4 h BUFE 1 I, LA C. crenatum AS1. 542
SRS L R R SRR e SR AR
R R R

SRR TR AR AR AR AR D0 PR M < e 1 WO 0. 25
mol /L [¥) ££ TR (W % CaCO, [¥) 52 W) Fhi B 4238 24 %
He, W€ 562 nm AL G T
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R argR FER K T R R B3 7 4 (849bp
F1 840bp) I & PCR 74 (1719bp, & sk i 48) &
P DL P15 H O Be TA v B S BE P e 1 42
Fe e Uk IE B s, M UDON H O O BOiE R
pK18mobsacB Jii ¥i ¥ Ak, & DH5« 1, % 1] [ % PCR
P34 (5140 pl F pd) (8977 15 97 8 BH I BR1 1k O 312 IR
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A argR TG IR i b SR AL A ol (B ) 5 i U o
AL S C. crenatum AS 1.542,
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PR R PR B I AR e, T R AT R
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Fig. 1  The amplification and overlap amplification of knockout

arms of argR gene. M1: DL2000 DNA marker.
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2 UKIE B AR R W DR A IR R BRI C.
crenatum AS 1.542 A argR G 2K B o
2.3 E RNA fyiRER&E R

Z: i RNA S 1B AR & 0 W9 4 P 66 1 % 1)
TERE B2 S RNA, ﬁﬁaﬁféﬁﬂﬁiEﬁﬁﬂ(#\ﬂﬁﬂX
Fo B3 Wox RNA SEME R, 20 i mi e B RNA
% DNAase 1 4b B, 30 & 55 ¢DNA J5 #F 47 RT-
qPCR.
2.4 RT-qPCR &R

¥ cDNA i Bl 24 1% 5 #E 4T RTqPCR AL .
LA 16S rRNA g A Z LR, ) ik 7 ANk P g 4T e 5%
KV B o N RT-qPCR A9 19 i 26 130 A0 95 fife i
2l (W) WY LUt 5 5 DRI 7 16 L 1 400 42 e i
LU — HAR B 51— J AR s U R
JCAERE SV R 51 W AR A 325 Ul 5]
ZLSES S CARE TR A EAE Sl A/ W 5 Y
HF AR O TR Bl LU A R WK 4. MUIET 4 T LA

M, 1 2 34 M,
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Fig.2  Screening for the strain of argR gene knockout. M :
DL2000 DNA marker; 1:PCR products from revertant; 2:PCR
products from C. crenatum AS 1.542 AargR; 3: Single

crossover mutant; 4:PCR products from wild type strain; M2:

Wide range DNA marker.

B3 5 RNA 375 #8 5L B ik

Fig.3  Total RNA determined by agarose gel electrophoresis.
M: DL2000 DNA marker. 1: The total RNA of C. cenatum AS
1.542; 2: The total RNA of C. cenatum AS 1.542 A argR.
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argD P& & T 41 149.05 %, argF 275 T 25 151. 89
oargG 2 T 4 77.49 %, carA 3275 T 4y 15. 11
PP T 29 162, 13 £
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Fig.4 Changes of arg genes transcriptional level in mutant strain compared with the wild4ype strain.
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TR — AN T R A0 4R AR G D R R (E R A
T2 5 B 3E A% TP AH S0 i TR IR e S 7K1 18 5% e R AL 4R
T8 o PRI AS S5 5 R HT T R R B B R A B T — R
C. crenatum AS 1.542 AargR %kt 2k ¥k 3F X F§ RT-
qPCR J7 300 AH 50 5k DI AE e 3 K I A2 AR 04T 1
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KW AE R C. crenatum AS 1.542AargR Gt
SRR A A PCR (A 35 s s 40 4 A L
T RS K, B L T 2 B M D) IE B L
AT 4R AR N TR) R AR HE R S B o P T B
pK18mobsacB Jit L x& A~ H 7% JFURL» 5] 6 W B 1 R U
TTORE IR R DR (/R 4 e P 5 TR 0 F 5 36 TR e Bk )i
P RR IR A T Y 2 9 M R e P R RS AL
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WY ] — 45 0 G 110 B DAL B 3% 5 A T AN — 4% 22 i Je
T mRNA, XA e i XA Yoo A WS
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NI A3 35045 e D] PR 8 s K S R I 22 e argG B
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DR K 5 #7249 77.49 f%, BAR L argC R4 4
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BA — . Yim & R H KT B LR
(Electrophoretic Mobility Shift Assays, EMSA) & 5%
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Arginine and L-Citrulline Producer. Applied and

Construction of Corynebacterium crenatum AS 1. 542 AargR
and analysis of transcriptional levels of the related genes of
arginine biosynthetic pathway

Xuelan Chen', Li Tang', Haitao Jiao', Feng Xu®, Yonghua Xiong®’

'Key Laboratory of Functional Small organic molecule, Ministry of Education, College of Life Science, Jiangxi Normal
University, Nanchang 330022, China

*State Key Laboratory of Food Science and Technology, Nanchang University, Nanchang 330047, China

Abstract: [Objective] ArgR, coded by the argR gene from Corynebacterium crenatum AS 1.542, acts as a negative
regulator in arginine biosynthetic pathway. However, the effect of argR on transcriptional levels of the related biosynthetic
genes has not been reported. Here, we constructed a deletion mutant of argR gene: C. crenatum AS 1.542AargR using
marker-ess knockout technology, and compared the changes of transcriptional levels of the arginine biosynthetic genes
between the mutant strain and the wild-type strain. [Methods] We used markerdess knockout technology to construct C.
crenatum AS 1.542AargR and analyzed the changes of the relate genes at the transcriptional level using real-time
fluorescence quantitative PCR. [Results] C. crenatum AS 1.542AargR was successfully obtained and the transcriptional
level of arginine biosynthetic genes in this mutant increased significantly with an average of about 162.1 folds.
[Conclusion] The arginine biosynthetic genes in C. crenatum are clearly controlled by the negative regulator ArgR.
However, the deletion of this regulator does not result in a clear change in arginine production in the bacteria.

Keywords: Corynebacterium crenatum, argR gene, marker-ess knock-out technology, arginine, realstime quantitative
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