WA W) %4 Acta Microbiologica Sinica
54(6) :635 - 640; 4 June 2014

ISSN 0001 -6209; CN 11 -1995/Q
http: //journals. im. ac. ¢cn/actamicrocn

doi: 10. 13343 /j. cnki. wsxb. 2014. 06. 005

Research Paper

MRikE

WS E FarR SR BREY S A E R R KF R R IR

H5 ArgRBIX &

AR, TR, F B BRI TE o, R R

TEPGIME K 2 2 i B 2 e DU RE A ML/ 0 T3 R USSR = 1008 M A

E: [H Y FarR 57 00 2 55 F AT 0K R 7R 40 5 18 42 vh A S S DA A 2 (ELRL AR BL IR AN 3 2

330022

AWE5E

T LB A R AT B farR v argR LR BR R AN farR 5 argR RURER R Arg A2 W) & BOS 4% AT OG5 TR Sk T

AR R B 7k FarR 8 (1D 2 30 ArgRO) P9 AE QI

(773 X R A JE IR Bk 75 96 K s 17 B 06 e A T

JarR FREBR RN farR 5 argR XU bR Ak K H 906 € f PCR J5VE X BT T farR~argR g J 41 4 i B3 o R

T2 A 0 o 1R A AT DR i TR AE 3 S5 7K 1 22 A

(451 1E ArgR SR A SR KINTE 00T, FarR W] 68 & 4% 1E 4% 1)

AE 7 ArgR AELERS, WERR farR, F by JE DR 0 B S K7 O3 A AE A — BobE, R B B NI sl e . K45
e ] BEAFRAT B T FarR A1 ArgR 75 RS 2018 A2 40 & O& 1% 1 18 2 P A7 AR R IR
KB PLN AT R, farR JEIN, argR SEDN, KR, #2065 & PCR

FES %S Q935
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BT 47 % FarR O 3 B8 B U 48K W AT
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2w 510 C R DhBE B &5 & » 38 FarR 5 L 455 1)
DNA 7 7 X 3 fif 25, AT 52 B FarR 1) i £ 2
g™ o AR SR B T FarR 2 far R 4500 LG
B, 5 %EENEE B mE g EE R
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FarB 2832 | H; 4 WA~ L E Y
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FarA Jz FarB A 3G 4 A5 I 07 192 G ok A i3 1 fa
EE AT A 5 AT ASE 9K % S K WA AE A O B T A
o AE MR 98 5% 28 IG5 Schielkea 45 3 1 5% 0 &
1 PCR (real-time fluorescence quantitative PCR, RT—
qPCR) LA Jz WUk 3T # % (electrophoretic mobility shift
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Table 1. Sequence of primers used in this study

primer sequence (5°—37) size /bp restriction site
SJarR-up+ CCTGATCTAGATCAATGATTTCGTCCTTGTGG 831 Xba |
JarR-upR CCCATCCACTAAACTTAAACAGTGGTTTTGGTGACTGAAGC

JSarR-down—F TGTTTAAGTTTAGTGGATGGGGACGTGAACCCATTTTGGTG 771 Hind 1M
farR-downR AGGCAAAGCTTACACCAAGGTTGACTG

1.4 farR BE{FRARAN farR R argR SR BR % B9 0%
prid

K 1.3 IRAG 1 farR K A 1 a5 Bk ORE 23 ) v e
N C. crenatum AS 1.542 1 C. crenatum AargR [,
A FORE pK18mobsacB it i - 4 45 % UL AL M 247
S5 1 URAE [R) Jifi 32 3R A5 522 41, 715 A T RE B SO0 2k
sacB REAT S 2 U 1A G 3 AR A BT AR ROAZ 4 5
FARTR I3 F R By PCR 53k (51904
BT RS 5 K 514 farR-upF R farR-down-R)
§iti 326 BFAE B A2 48 5 K A9 8 1K) PR A2 7 L T v B Rl

T5 mL i BHI +2% 445 5% CEpuih) B IRt
30°C 200 r/min B 723 02, 76 T B B 1O 4 1 F O 9
TURAZ e R B IR R TR R 2000 % S HR
200 wLig fii T LBHIS + 10% BB 7 B2 b, 4R )5 75
30°C 77 240, F I FORL B 5 #5417 (0 58 208 L K]
F A 40T 10 e A R I 9 6 B
e 485 LA B 2 T BB T BV PCR 7=y g
—HE. H farR-upF R farR-down-R 5| 19) 9% & iF # )
AW 5y 3k 4F C. crenatum A farR B3 5 R F
C. crenatum A argR AfarR XUk 558k
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1.5 & RNA 89#2Bl % RTqPCR

K53 HT FarR Fil ArgR %} C. crenatum ¥ & R 2E
W& R DR A B S K P 52w, AR UR B2 R
TRIzol® Reagent (Invitrogen 23w ) $& BUR 7 & 29 5
I T C. crenatum AS 1.542.C. crenatum AargR
RO B BR. €. crenatum  AfarR PG BR OB R OC.
crenatum AargR AfarR XU B BRI B RNA. % &
RNA $2 8> A By k35 4% 73 93] Fl DNase 1 #E47 17 4L
B B WL T30 S2 5 B3k 1 3 X514 " PCR i
—PRUEA G DNA V5 5. 2RI UEG DNA 75 4L i &
RNA BEAT 105 3¢ S N5 J B 3 e 4 3k 77 & i 1)+ sk
17+ RT-qPCR Lk C. crenatum AS 1.542 Jy %} #, L
16S rRNA 4 4 k5> 3% SYBR® Premix EX Taq™ (Tl
RNaseH Plus) (TaKaRa 2% &) 371 & 36 W1 15 3647, &
MNFEFF U TR :95°C 30 5;95°C 3 s,60°C 30 s, {534 40
W qPCR &5 R 2722 05 1 b 26 W % Cu
AT E BT, AR 3 R i T I
) WA R AL 9 AR

2 iR

2.1 farR EFETTIRMRRAAGE

VKIE 1,2 R Br farR JEDR ) B R [R5 4 5
724 (831bp M1 771bp) » kil 3 4 fil & PCR # 18 j~
Py (1581bp, Hrh1 4+ 750 — 1000bp 119 4% 17 & K il 5
B HAR LB 1) il Bege TA b B o 1% BH 1k v B
TR PR R AR IE S, WU H O O BLiE % 2
pK18mobsacB Jii ¥i 7 ¥ 1k & DH5«a ', K H W %
PCR 75 32 0 26 FH 1 1 PR OF 5 BOBORE 2E 47 XU U %5
€ > B V) 45 B 8 7R pK18mobsacB-A argR TG IR wift Bk i
LR ATy 5 3 G IR 43 Sl HL B &2 €. crenatum
AS 1.542 Fi C. crenatum AargR.

1. farR BEFE E B B R EE PCR =4

Figure 1. The amplification of deletion arms of farR gene and
overlap PCR. M, DL2000 DNA Marker; lane 1, the deletion
lower arm; lane 2, the deletion upper arm; lane 3, the

production of overlap PCR.

2.2 C. crenatum A farR BER¥kF1 C. crenatum
AargR AfarR SRS B9 7% ik

C. crenatum AfarR 5 AR F1 C. crenatum
NargR A farR X G 0K 0 0 06 S 48 1 1 IR A8 ik
. Wk T HRAET A, AR
L R4 AN AL HE RV 5 41 v o I TR 2 b BE A 50 4
() farR K&K AT F 42 1¥) w3 farR BEIRIR) B RS S
B 514 farR-upF F farR-down-R 3% W 7™ 1) 4 B
TSR R RS AL TE B A A TR PR AT e
R U TR U AL 8] I R JTORE () 7 B 05T
sacB S| B HAS 3 FVES A7 4 N SR BE, KB R B
THI R WAL 51 farR-up+ F farR-
down-R i 3% » MW i bk 1 19 386 7= WA — 4 H 3L
KRBT 3 3K =W — 5. B2 4535
NI AT T C. crenatum A farR B 5 BE UL K C.
crenatum A argR AfarR XU 5B o

bp M, 12 34 M, 5 6 M bp

2000 —
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750 — B
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100 —

& 2. C. crenatum A farR BEi#kF C. crenatum /A argR

A farR SRS B BE #Y 07 15

Figure 2. Screening of farR deletion, and both farR and argR deletion
mutants. M1, DL2000 marker; lane 1, PCR products from wild strain;
lane 2 -4, PCR products from middle status (C. crenatum A farR and
C. crenatum AargR AfarR) ; lane 5, PCR products from mutant (C.
crenatum A farR and C. crenatum AargR AfarR) ; lane 6, PCR

products from revertant; M2: Wild range DNA marker.

2.3 2 RNA WIIREREER

Z: M RNA S B 7 & v W45 T 6 1 24 £ 11 94
FEAR PR RNA, B0 Bl e I Fi v A 00 2 MR 45 28 ] 3
78 RNA 523 BT, i fE B . 2 RNA 28 DNAase
I 4bE, % 3% eDNA B 3ET RTqPCR.
2.4 RT-qPCR &5

K5 cDNA Fi B 324 A 20 #E4T qPCR A0, LA
16S rRNA Jy W2, XK R W) & @ A2 1 7 A J
argCarg)-argB~argDargFargG } carA 34T T
Fe sk AP 19 73 Mre N RT-qPCR (977 3 il 2 B i it
it 2 151 (i) W] LA Y 5 DR 3 8 1) 7 A i it ot 2k
e P — EL¥ S BE 51— SR A s U S R
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Figure 3. Total RNA determined by agarose gel
Marker; lane 1, C.

AS1.542; lane 2, C. crenatum AargR; lane 3, C.

electrophoresis. M, crenatum

crenatum AfarR; lane 4, C. crenatum AargRAfarR.

U Toul W — AR SRR e . g A R
KR 27259 vk AT R B, LLEF AR BR C. crenatum
AS 1.542 K] RTqPCR %45y FE 2k, B ik 45 WA
4. MWK 4 0T LA H farR 55 DR BAORCRS B )5 5 8 A=
FRAH L carA vargG B /K43 3 TR T 69. 44%
M 52.47% ; argF ¥ %7KV 55 B AL BR AR L R AR ey
Ak (A KT 3.96%) ;0 argB- argC- argD
arg] ¥ K F 4 8 1 T 55.45%  17.63%
28.00% #117.63% o C. crenatum AargR W (k5
WA ¥R A LY, argC arg] argB~ argD- argF~ argG
carA [ FOKCF AT LR ZE 1 B, ol m T
1410% « 2037% « 3033% « 1481% f%. 1509% -
764.7% F12314% o {E8K argR Fehl EdE— 5 i b
farR J5, UL B 7T NI K 5 C. crenatum
AargR GEERARAH LG H L T 25 R U R I I 4

A A 269.23%  557.34% « 796.44%  532.31% -
276.05% 350. 16% #11 461. 19% .
104 ScardB
BargB
81 AargC
RargD
61 BargF

argG

relative transcription level(log,R)

CCAargRAfargR

gene mames

4. ZHREBRRPHBERENERERKTHEN

Figure 4. The change of transcription levels of arg genes in three

mutants compared with the wild-type strain, R =2 ~22¢,

3 itig

RIH TR PR A FarR X} C. crenatum AS
1. 542 K5 2R & BUAH OC B PR A s 7K1 1 s ) J 3
Uit AvgR ) AE R B K T IR 2 1 C.
crenatum A argR W SR AR A LR &) C. crenatum
AfarR FEREE K C. crenatum AargR AfarR XU R
BRBEAT T 920658 5 PCR 7347, LU e 5 K143 #r
FarR i 42 85 060 K 20 R 2 W0 6 B0 42 AH OC 2k IR i
WD Re LA S 5 ol #E B E1 ArgR 2 Ta) W] BB 1) N 7R
KIEPE. Bl 4 455 5 oR, FarR 8 I D) BE 88 5 24 o
2 BRRBR farR e DAL I, A 4G WU e PRI ) e s LR AN
[ FE B ) B AR e Horp card T argG e 56 7K1
KAETWHEK T M argCyargBarg] Fl argD 1% 5%
I HAT 3E 24 10 O 5T argF 55 S K F 55 B A bk
HEAH 2o HanBler 55 ™ SR DNA B4 51 B A LE
TR ATRIERT B farR R AR B AR B AE B s K
LR ESR, &R ER farR BEERA 13 43 K A4 #
KK T 38 AN IR L T B RS
RAREY G AT 4 A EIE arg) argB-
argD F1 argF L] WL EA L T ARG farR R
Bk argF 5 sk 5 B AR BREEACH 2, i 45 SR 5 3
R AN S8 AW o X BRI B O A T 4
FEDA argR I R S0 BR AR W) 6 G 0& A8 v A DG R TR )
KK S B AERRAT LL 3 R AR T B P B AR
1792% ;AH 3 24 3 — 0 G Bk farR T, B AS 3 DY) 1) 46
SRR A TR T, 3T RN 463% .
Lee %5 1 5% H] EMSA DL K 4 (5 i % 9% J 9 g
(chromatin immunoprecipitation, ChIP) J5 ¥:iiF 52 FarR
WS BRAREFE T argB LUFIERAE 7 IX S 5
HAEW FarR 5 Arg & BUR A2 AR E E ArgR 47
TEFE 4 R F, B ArgR 26 4l iz 86 4F 1 - 57 &
=TT I > FarR WA GE B 5% 864F 1 XA &5 )
Z > FarR 56 5 45 Z 48 4F 7 X8, W) ArgR#) 45 & A
AP K GARAE T -49 & -25 IR . A sz g R
s AEBUA R AT W 2 argR AFAER farR URES
K2R PR g AR R F 70 DAL A 5 L T 928 i B
AN T argR FEDR G R N, farR J RO RS 22098 A=
WG O UR P BOR W BT Re I T IR
i e DU, AS SRS A AR 4 DL B &5 AL, HEN ArgR O
FarR Z [W] n] REAEAE W I 5 s B R I8 OC &R . G [
5 fizn,Case A R/~ ArgR B2, FarR f2 48 ), F5 &
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Figure 5. Regulatory profiles of arginine operon with FarR and ArgR in C. crenatum, based on the results presented in this
and previous studies. Signs of plus in cycle indicate positive regulatory effects, and signs of minus in cycle indicate

negative/inhibitory regulatory effects. ARG operator sites are shown as black and white boxes, in the promoter regions of

the arginine biosynthetic argCJDBF, argGH and carAB.
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Effect of FarR on transcriptional levels of arginine
biosynthetic genes in Corynebacterium crenatum AS 1.542
and its relationship with ArgR

Huifeng Shao, Bin Zhang, Lv Wang, Haitao Jiao, Li Tang, Xuelan Chen’

College of Life Science, Key Laboratory of Functional Small Organic Molecular, Ministry of Education, Jiangxi Normal

University, Nanchang 330022, Jiangxi Province, China

Abstract: [Objective] The FarR protein was involved in the regulation of arginine biosynthetic pathway in
corynebacterium, but the regulation mechanism of FarR protein and its relationship with the negative regulator ArgR have
never been reported. In this work, we constructed two deletion mutants: C. crenatum A farR and C. crenatum A argR
AfarR, and investigated the FarR function and its relationship with ArgR through the determination of transcriptional
levels of arginine biosynthetic genes in four strains, including C. crenatum A argR constructed in previous work.
[Methods] We used markerdess knockout technology to construct C. crenatum AfarR and C. crenatum A argR AfarR,
and compared the transcriptional levels of the arginine biosynthetic genes in three mutant strains with those of the wild type
strain using real-time fluorescence quantitative PCR. [Results] The results of RT-qPCR indicate that, in the absence of
ArgR, FarR acted as a positive regulator. When farR gene was knockout alone, the transcriptional levels of arginine
biosynthetic genes appeared up-regulated, down-regulated or no influence. [Conclusion] FarR and ArgR are involved
together in the regulation of arginine biosynthetic pathway of C. crenatum.

Keywords: Corynebacterium crenatum, farR gene, argR gene, arginine, realstime fluorescence quantitative PCR
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