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MR AR Y S 1 ArgR; 458 L-F 2R
() ArgR BEFIIE )1 Xk 18 bp [8]3C45H 541
(ARG boxes)&i &, s@AMEIERIN T F i s+
W, FUEE AR A BE Y. ArgR &
N 35 &4 Ser-57 Fil Arg-58 FRfI“SR”F41, FIT
DNA #5410 C uifsy XIS LK 2R A4y
DNA Z54 Mg, 6 MERRS F4567E
24~ ArgR =K C dppab el B , 23 P I
BEHFIER"Y, ArgR 5 ARG boxes J¥ 8145451
EEH G INED, FEREEER", B
VAR E IR A L, ArgR 16K 15 (0855 1 P H ek
[ 452 IR, W AR . RS I g
AVE L. UYL AR 2Ok B A A 2 E
FEU ER EIRERAT T P ArgR EUE AR A
W2 A AR, T A R ARG AR e 3 47 8 S R
A AR X B 5E B ArgR AT RBSE— 4R
PEVRFER -, XA 2R O A e 2 AR,
H BRI AT EPS 4 BUR 5 B 45E .
MEPEEIR A S-3 JEAS LI & ik i — PR A
R A7 7 R P AR 1 SRl B R 9 25 A LR T o X S-3
H EPS R, R B4 R N-Z It 3L

Wl . EFLMEREI AR, BE/RECR 1217 3f
i 3ok 4 B TR2H I e 0 AR DA R AT e T eps
SR e R, B E ) A EPS R4 A R
0 B s R HEE BIE 9 R B, T A F 5 i A e
S-3 1Y eps FENFEIA s+ 45 B WE R S5 16 A1,
Ll Pull-down Jik&E %G5| ArgR, FIHAHE
FEEIRIRTE ArgR X & REE BKTE EPS & B 845
YERT

L AR
1.1 #R

111 BERR. BORLLA R BE SR &M BT R
HREokian 1 iw . KRIBFF# (Escherichia coli)fE
LB K339 37 °C. 200 r/min 5535 ; WEHEERR
£ LM17 855755 37 °C RAEH B G 5% A ST AR
P AR T ORI BT R b AR 2, TR
FRIAREEER 100 pg/mL  ZLE K 300 ng/MI (KT
DA 20 pg/mL (R HEEBRTA)

1.1.2 EN5{UES: Fokifit, DNA Al PCR 4f
PRI GRS H Axygen 23wl 5 EARELEE . BRI

*® 1 AR ERA AL

Table 1. Strains and plasmids in this study
Strains and plasmids Characterizations Sources
Strains
Top10 E. coli K-12, F~, mcrA4 (mrr-hsd RMS-mcrBC), 980, lacZAM15, Alac X74, Invitrogen
recAl, arad1394 (ara-leu)7697, galU, galK, rps, (Strr) endAl, nupG.
BL21 (DE3) E. coli B, F~, dem, ompT hsdS (rB-mB-), gal, A(DE3) Invitrogen
S-3 S. thermophilus Our lab
Plasmids
pET30a Expressional vector, Kan®, 5.4 kb Novagen
pIB184 Shuttle vector, Em®, containing constitutive promoter P23 BioVector
pPH12 pET30a containing N-6His-argR gene, Kan® This study
pPH13 pET30a containing N,C-6His-argR gene, Kan® This study
pPH14 pET30a containing C-6His-argR gene, Kan® This study
pPHI15 pIB184 containing argR gene, Em® This study
pPHI16 pIB184 containing antisense argR gene, Em" This study
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PEUIEG . T4 % 42 B A R R B 2B
ARG ) A PR F) AR 5 i MERE A MR A TR
5w Ni-NTA BUEHERIEE B QIAGEN 24+l ;
EMSA b2 k00 &l A il = RAEYHOR
ARRA T IR A Sk 7 BRE I R A8 B
Bio-Rad A wl 5 73 B AR RS 7 S5 R AL AR
A Fortebio 2> o
113 SWEBEFFIME: 51hETAEY T
FE( R ARA WG MGER 2), BUkL R
PR 193 A7 BIR 28 vl I o
1.2 Boktbge

PLS-3 JEHIZH Wit , 514 ArgR-1-F/R |
ArgR-2-F/R Fl ArgR-3-F/R §"'34 3 Ff argR LA Fr
B, % Nde 1 Fl Xho 1 V) J5 i3 T4 3% HeMm AT
ki pET30a, $44LZE E. coli Top 10, TEPLIEEHIF
VEPH MR T, I AE A i AL TR 4 il 44k
pPH12, pPH13 Fl pPH14. {# [f15[4#) ArgR-pIB-F/R
antiArgR-pIB-F/R § 3415 2] HARFE [N, JFoki pIB184

2% EcoR 1 Fll BamH 1§V, BEEY)=F HARIERH
B R AL, DR AR 0 SR 2l e 44 - pPHILS
#1 pPHI16.,
1.3 HERFEZLAQR

¥ ki pET300, pPH12., pPHI3 Fl pPH14 43
WAL E E. coli BL21 (DE3), #Fh T 45F0 28
fEREFRIL, 37 °C KiFR & ODs5=0.6, MMAZLIRIE
0.4 mmol/L IPTG J& 20 °C ¥5% 8 h. i W Eh 2%
MR (PBS) LD VEE AR, A 1% (V/V)&E
I, R E(800 W I3, 5 min), &8
OARAT EIEWOATTNE , i SDS-PAGE 6l B
SRR T NIRRT = SET L
14 {RE#IHFER ArgR

E. coli BL21(DE3)/pPH13 Fli ¥ 33 2 5 fif
Bk, ol mAZLHWkEEDS 0.2, 0.4, 0.6 mmol/L
) IPTG, 20 °C }i5%; allfE 2. 4. 6. 8. 10,
12 F1 24 h WS, SDS-PAGE il & Rk,
IR R I B

®2 FHREMABSIYIFS

Table 2.

Primers used in this study

Primer name Sequence (5'—3’)

ArgR-1-F GGAATTCCATATGTTGGAGTTAATCCGAAAGATTGTCC

ArgR-1-R CCGCTCGAGTTCTTCAACCCACTTGACGATTTG

ArgR-2-F GGAATTCCATATGCACCATCATCATCATCATTTGGAGTTAATCCGAAAGATTGTCC

ArgR-2-R CCGCTCGAGTTCTTCAACCCACTTGACGATTTG

ArgR-3-F GGAATTCCATATGCACCATCATCATCATCATTTGGAGTTAATCCGAAAGATTGTCC

ArgR-3-R CCGCTCGAGCTATTCTTCAACCCACTTGACGATTTG

box-F1 AGCCAGTGGCGATAAGTTTGTAAAAGGACGCCATTT

box-R1 AGCCAGTGGCGATAAGATAAATTGCTCCTAAAAATTAAAATTAGGTATTCCCCAT
AATACAACCTCATTTCAAT

box-R2 ATATCAATCATTTAAATATTGTGAACTATCTTTTA

box-F2 TTAAATGATTGATATCATAATG

box-R3 AGCCAGTGGCGATAAGATAAATTGCTCCTAAAAATT

Biotin-F-R AGCCAGTGGCGATAAG

ArgR-pIB-F TATGAATGACAATGATGTTGGATCCATGTTGGAGTTAATCCGAAAGATTGT

ArgR-pIB-R CGATAGATCTCGAGCTCTAGAATTCCTATTCTTCAACCCACTTGACGATTTG

antiArgR-pIB-R
antiArgR-pIB-R

TATGAATGACAATGATGTTGGATCCCTATTCTTCAACCCACTTGACGATTTG
CGATAGATCTCGAGCTCTAGAATTCATGTTGGAGTTAATCCGAAAGATTGT

actamicro@im.ac.cn
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15 ArgR ksl
PRI D R RS R, WO R
RGO, AR IR (8 mol/L Urea,
50 mmol/L NaH,PO4, 300 mmol/L NaCl; pH 8.0)%%
HARURE R, 28 0.45 pm PR8I 2 DMAEAR
PRI (5 mmol/L Imidazole, 50 mmol/L NaH,POy,
300 mmol/L NaCl; pH 8.0)*F-ffi Ni-NTA Bx 5 B
RlE, DML 0.5 mL/min #3030 A
s S AT (10 mmol/L Imidazole,
8 mol/L Urea, 50 mmol/L NaH,PO,, 300 mmol/L
NaCl; pH 8.0)lA I mL/min (¥ PE 242 E M H
2 /I\EMWRHEEE‘E?TSLZ(2SO mmol/L Imidazole, 8 mol/L
Urea, 50 mmol/L NaH,PO,4, 300 mmol/L NaCl; pH
8.0)UEME H H B E 1 o ] 3 kDa HEUIEE IR
W, M EARIKE, -80 °C A7,
16 BEBGEHKI ArgR 5 Pyu BB T4 5
i Fil 519 box-F1/R3 L\ & Biotin-F-R #1415 5]
PS5 A AR IRICHY Pepsa B, RIS FRIGARAR
10 h Br o % FH I SE 5 (EMSA ,  electrophoresis
mobility shift assays)UWl F: 10 pL SRR
25 ng FRiciREr, AEHREE ArgR (0-10 pmol/L)F
2 uL 45 G R, M IR T RISMINA 1.25 pg KRR
JCHRER; 25 °C I H 20 min J5 FAEE 4% (W/1)dE
ARVER NIRRT Tris-Ali R 22 vh il (TBE)
HLTK; 28 FL UG A% BRI 4517 BB e 7% 22 JE R M,
TEEEINACHE | #H ] )5 454 Streptavidin-HRP, {#
i G o
1.7 ArgR 5 Pou BB THESBERE
FEMVEARICH) Pepa B DNA Z20PiR
(10 mmol/L HEPES, 2 mmol/L MgCl,, 0.1 mmol/L
EDTA, 200 mmol/L KCl; pH 8.0)%f#, ArgR Wk
FI AR E 1%0 (W/V)BSA F12%0 (V/V) Tween-20

VE R B, (25 1 BT 22 0Pl (1%0 BSA,  2%o
Tween-20, PBS)#FEE 62.5. 125, 250, 500 #l
1000 mg/L. AL EE G INFE = hamifLA, AL
PIREE T WX BIL)IAE : A& I&ER/E DNA 220l
HoVf 10 min, 7EAYERPRIC DNA #R P A
10 min, & H B M4 8 min, HEFE®
HIFD 10 min, & BLZE MOR# S 15 min,
1.8 ArgR G& NS RAERIE

Pepsn JE BN T LTINS 2 4 ArgR 25607 55
(ARG-box), HH' ARG-box1 i F Pepa A8 F I
Jii 38 bp, ARG-box1 Fl ARG-box2 [f]fH 79 bp, K
133 Pepsa LEEANI S AIZEAE DNA, DA Pepsa S 3
T RABM, 59 box-FI/R1 ¥ 3 15 5
ARG-box1 B4 2875 DNA; LA5I4¥) box-F1/R2 &
box-F2/R3 W4 14 7 Wy it , M54 box-F1/R3
P15 5] ARG-box2 A DNA; Li5|H
box-F1/R2 J¢ box-F2/R1 4" 347 W) kst , M54
box-F1/R1 4" 1#753%] ARG-box1 & ARG-box2 2k
775 DNA 3 FiBi e 28745 DNA i34 514 Biotin-F-R
PHFRICAEY R, K EMSA Kl ArgR 5 3 Fil
R R4 DNA MIZ5A M 0L, 10 uL EMSA KW {4
Z %5 25 ng FRICBEER AT 10 umol/L ArgR, X BRZH AN
FIAEE, SR 1.25 pg.
1.9 WE EPS A BEZ L

L E IR S-3/pPHILS | S-3/pPH16 F1 S-3/pIB184
RGO FI I 5 AI A 3% AT LM17
Rigedk, B3R 6, 12, 24 h 00 FIEWR . R
e HRE 7 EMaifk EPS, IS RALKWE 6%
(W =R LRAEFE 10-12 h 5 E.O0EREA R,
IS ET4ER EHTAR(8000-1000 Da)i&E T 3 d,
4 h E R TR, BT R FPR G G s
W5E EPS &, DIAEFLRENARIE, 4 6 1117,
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KRN SPSS BT AT FEAS ¢ KB 73 Hr

2 SR

21 ArgR RIERZIMER L

ARIFFRATIIRE S-3 1 eps FEHFRST B Pepsa
IR, 45 G R R I E RGER , il 5 Pull-down
FAIR RN G ArgR. FEILIERE |, AERF
ArgR XTREIBEERTE EPS & LAY /A, 36
ITE ARG b 5K TE ArgR. argR
432 bp, HE 14 TN 16123 Da. K TMHMN
TE 28 43 7 (http://www.cbs.dtu.dk) i 7 H TG 5 i 45
¥, pPH12. pPHI13 Fl pPH14 /3% C %% . NC P
Ui AN 352 A7 His FR2500 argR FRB TR 1-A).
EKs & AR E His ARZEHY ArgR 2 3k iR
pPH12. pPH13 Fll pPH14 43515 A K FF B BL21
(DE3)J5, 37°C {538, 0.4 mmol/L IPTG ST )5k
B, 3 B TR R IR AL AT ArgR S R,
FEI AR (A 1-B).

¥ AEE R A RE, RITPRAKIRE S
FEI ArgR A B, BARIAIE R, 76
20 °C ffi FIR ] IPTG ¥ B FliZ5 ) (] 238 ArgR,

SRR IR EE R B 25 R R 5 AWM R IPTG #k
FEAHEG, 7E 0.4 mmol/L IPTG Y& EE T ArgR Al i1
Feik B L 12 h B ArgR & BB 1A 82%
(B12-A); IR T, VAR MR A5 0.15 mg/mL
(# 2-B). RAEMRIRISEFRAFE 2 A ArgR,
EXTFEALm S, HkERL, mma
R m . F, RATESE NS A 0R R
10 E. coli BL21(DE3)/pPH13 LAk, 7EIREVA
fif I 2lifb A8 AT v TE ArgR () 2-C), @i
B ER A0 J5 W LR 3] 2.95 mg/mL, i 254
22 ArgR 5 Py BEIFHIGE

FtH5E ArgR X} eps FERIFE RIS , >R EMSA
1 BIL 52367 BRI ArgR Xt eps FEFIFE Pepon St
TSGR RPE RS G R R TI(B 3), Pepea i3 30
T DNA 45i4f ArgR EOARRAEMEES, &
8 umol/L ¥k FERTIRFNEAN; AT FBET Fhrid
PRET AR T RS FE AT 2%, UL 55 A R 1
(1 3-A). ArgR 5 Peya S 81119 BIL 230 4r3RH],
55 2B (Ka)yh 1.45x10°£1.10x10'M'S™ R 55 &
(KA R 2.57x10°£4.83x10° S, EH ) R4

(A) (B)
T7 promoter Terminator kDa l 1 2 3 4 5 6 7
— e—— } = =
PP Lo A g — ES=E. ===g
--
T7 promoter Terminator - : g T s g
( -— S - - =
PP —CRes D tae AR > g} — i1 |= =1
=
T7 promoter Terminator _ '
20— -
pPHI4 @ His-tag ArgR
IR Sand . - =y
-— e ed

B 1 RAREEUR ArgR FRixFaik

Figure 1.

Plasmid structure and protein expression of ArgR. A: Structures of plasmid pPH12, pPH13 and pPH14. B: ArgR

expression in E. coli by SDS-PAGE. M: protein marker; lane 1, 2, 3: bacterial culture, supernatant and precipitation from
the plasmid pPH12; lane 4, 5: supernatant and precipitation from pPH13; lane 6, 7: supernatant and precipitation from

pPHI14.
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2. FREIESFHN ArgR EARIKRFREL ML
(LADBELES

Figure 2. ArgR expression and purification using urea.
A: SDS-PAGE of ArgR expression at different IPTG
concentrations and induction time. B: total soluble protein
content under different induction conditions. C: purification
of inclusion body protein of ArgR by urea. M: protein
marker; lane 1: bacterial culture; lane 2, 3: supernatant
and precipitation after fragmentation and centrifugation;
lane 4: purified protein by urea.

(A)
B)
1.0 - )
E ,// \_
= 08- e I W ——
- -~ [—
2 06- // S y
%0 0.4 —r/ = =
2 02 /
§ O f il 1 1 1 1
0 200 400 600 800 1000 1200 1400

t/s

3. ArgR # Pegor BN FRIEEER
Figure 3. Interaction between ArgR and Promoter
Pepsa. A: The interaction by EMSA; Increasing
amount of ArgR concentrations (0, 2, 4, 6, 8§,
10 pumol/L) were used with the biotin-labeled probe at
25 ng; lane P: 1.25 ug unlabeled probe was added as
the control. B: Kinetic curves measured by BLI with
ArgR concentrations from 1 mg/mL to 0.0625 mg/mL,
and all

dissociation.

baselines leveled when balance and

(KD)H 1.78x10°+3.60x 10 '° M, Z#E 415 FF 0.978
(81 3-B), VL] ArgR 5 Peysa BIRREEKPAR, 207
[ 255 F0E o IR RS 45 58 7R ArgR Al £
TELEA Pepsa, UL ArgR AT LLEHE eps FEHI%
itk —IER] DNA 45607 55X ArgR 2541
S, FRATKE Pepsa T 2 AT ArgR 45607 551
ARG-box1 1 ARG-box2 478K 545 J5 , 5 ArgR
4T EMSA 455 50 0E(Kl 4). KB 1,2,3 2R Pepsa
AR SEMESE 4 ArgR; ARG-box1 2k 875 (T iH 5)
Ml ARG-box2 2k 2845 (ki 7)DNA R4S &
ArgR, {BAYEAA[REE MR EE 264, SUkiE 2 ML
IS IE RIS, ARG-box FfkJE 5878 n] fE
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PR S5 4 VR R 5 ARG-box 1 #il ARG-box2 #X
B 2% 74F DNA (P 9)JEik 5 Rl B ArgR 7= FlL
TR . RAFGE R EEUEW] ArgR Z557E Pepen B
ARG-box I,
2.3 AREFFL argR ZEXT EPS & BEI#H
R ilt— A eps FERRZ AgrR s, FAl]
WISE argR &R 1 F3k 805540 J5 XF EPS A8 1) 52 i
(] 4-B) . 57523 JEURL pIB 184 B R (X HE)AH 1L , argR
FEIR b Rk 5l 55 A0 TR AR A= 4K SE IR I % 3 B[] 9
o 2R (E 5-A), VLIRS ] 6E
TR, KiFEE] 6 h BX 3 P REAY EPS
IO 2], (B SR 12 h I3 RK argR TR
EPS j=H{Y "4 0.089 g/L, 24 h i} 0.116 g/L, 5%t
PEAH HE 2 & 2 FRAK s 1R AR L RNA 554k argR
WPk, EPS P HAE 12 h 5X a4 R EHEE R,
IMAE 24 h BF 5 X A LR 2 B, 1851 0.152 /L
(K 5-B)._Eikgh KM EPS & M2 AgrR s,

1 2 3 4 5 6 7 8 9

d.

B 4. Pepsa H ARG-box FRELREFTLEE ArgR KIS
Figure 4. Effects of ARG-box mutation of Pgpsa on
ArgR binding. Lane 1: original Py without ArgR;
lane 2: original Py with ArgR; lane 3: original Pepsa
with ArgR and competitive DNA; lane 4: ARG-box1
deleted Pgpsa without ArgR; lane 5: ARG-box1 deleted
Pepsa with ArgR and competitive DNA; lane 6:
ARG-box2 deleted Peya without ArgR; lane 7:
ARG-box2 deleted Ppsa with ArgR and competitive
DNA; lane 8: ARG-box1 and ARG-box2 deleted Pepa
without ArgR; lane 9: ARG-boxl and ARG-box2
deleted P.psa with ArgR and competitive DNA.

actamicro@im.ac.cn
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5. IFRIAFGH argR X4 KH EPS & ALEIF M
Effects on cell growth and EPS yield by
overexpressed or weakened argR. A: Growth of
engineered strains containing plasmids pPHI15
(overexpressed), pPH16 (weakened), and pIB184 (the
control), respectively. B: EPS yield of engineered

Figure 5.

strains containing plasmids pPHI1S5, pPH16, and
pIB184 (the control), respectively. *: 0.01<P=<0.05.

3 i

KSR E. coli BL21(DE3)/pET 45 ik
ik ArgR, (HFZR MMM, XalfeEH T2
KA I B R A, ez AT ER, SECR R
Fik ArgR B VAR EEAR, TE ORI Tk 0 28 1
R AR A o A3 ) PR 38 AR PR & 1 i Ak AR
W AT MEE T, ATRE R TR Z R
IR, FTHFRREE, foRAKILpI s, e
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Wtk IREAMEE A — AR — a5, 2R
FER E RATR rT A MR Ak, T X
G AL SRRV A R IR PR R AR AT, A
T ArgR 2SR L KR IE B R W i Ab B, 7
SDS-PAGE il RV A8 H BLAHS i 2 4508, {AIF
ANTHIGSLM R AR LS G 9000 . SOk A A
WEFEAH R 3R G 3R TR R FAME R ArgR B, FFEARTE
HALERAALS 23, fdi ] E. coli M15/pQE30 245 [RIAE
Pk HEEEBR B AT IA T ArgRPY, 5B 45 R A
[l adk NCBI %dls e xd v i BR -5 HoAth A5 Bk
T @ FIE T B 9 ArgR A7 24 FEXT, R EAT]
BRI AL 40%—60% , X AT HE 2 Mg PG BR
ArgR FEPAMIATE R BN EEHE R,

FLERH AE1E CodY | ArgR . GInR ., AhrC . FhuR
R AR RERED, EhREZHMER T2
H KA, I CodY TEREHEEEREE 5
VB 52 S B S SE R R B g i ) A R A 45
M ArgR i 5 ARG-box #UFALEG, S5k

QIR LA, FEZ5HIA DNA 454055 AhrC
FEMRIPY ArgR 5E 87X EFE 2-3 4
ARG-box MIZEREE 4 B %P AR H , EMSA
ZERERIMA SO R R HRE IR, ARICERET Y
BRI, R Pepsa 5 ArgR FATERE SIS

>sequence 1: AAAATATAAAAATAAAAA
>sequence 2: TATGAATAAATATTCAAT
>sequence 3: AATGTATAATAATACATT
>sequence 4: AGTTAATAAATATAGAAA
>sequence 5: AATTAATAAAAATAAAAA
>sequence 6: TTATAAGAAAAATACTTT
>sequence 7: ACTTTATTATTATACAGT
>sequence 8: AATGAATAAAAACACAAT
>sequence 9: AATGAATTTTAATACAAA
>sequence 10: TTTGAATAATCATAAAAA

A5 i BIL K&l Pepea 5 ArgR 245G 15 EIR,
WIS RAUIK, 56108, MM ZE 1R S
JEHI Pull-down J7 VA4S B 45 R — 2, T4k ArgR
455G 811 DNA J¥41, JET /i 7E Regprecise
W ¥4 (http:/regprecise.lbl.gov) [ Fg # 4% BR
CNRZ1066 1Y) ArgR 455751, ffif] WebLogo 7
28 IR 55 7% (http://weblogo.berkeley.edu)4: i, motif {5
B 5 -WwTdWATAAWWATAvVAdW-3'(/& 6); [A]fT
GAVERMIAREEMRIER ARG-box*: 5'-nkT
GyATAnTtTTnCnnG-3', KIAHF 1 ARG-box**].
5-WnTGnATWWWWATnCAnW-3", DA &% FLAR 7L Bk
B ) ARG-box*”: 5-AwwGwATA AW WATrCWnw-3',
i# 1k MEME M (http://meme-suite.org/)¥f eps F&

WEH Pepsa JA BT H ARG-box o i 47 T
(%é 3), rMTERER] Pepon AT BEAATE 2 4 ArgR
55, /A1 ARG-box1: TTATTATTATTAT
AACAT F1 ARG-box2: TTTATATCATTTTCCATT,
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6. MEMBETRKE CNRZ1066 B ARG-box motif

Figure 6.

The motif of ARG-box generated based on S. thermophilus CNRZ1066.
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%3 epsEEFE ArgR EEM AN
Table 3. Analysis of ArgR binding sites on eps biosynthetic gene cluster

Strains Site (in S-3)  P-value Sequence (5'—3') Motif (5'—3")

Streptococcus thermophilus CNRZ1066  16471-16488 2.2x10° TTATTATTATTATAACAT  WwTdWATAAWwWATAvAdW
16568-16585 3.9x10° TTTATATCATTTTCCATT

Escherichia coli 16568-16585 9.8x10° TTTATATCATTTTCCATT  WnTGnATWWWWATnCAnW

Thermus thermophilus 16568-16585 4.8x10° TTTATATCATTTTCCATT  nkTGyATAnTtTTnCnnG
16600-16617 4.8x10° CTTTTACATTTTTAGTAG

Lactococcus lactis 1647116488 1.4x10™* TTATTATTATTATAACAT AwwGwATAAWWATrCWnw
16568-16585 5.0x10* TTTATATCATTTTCCATT

ArgR 8 IR R e s R 2E AR R 42
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Arginineregulator ArgR regulates exopolysaccharides biosynthess
of Streptococcus thermophilus
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Abstract: [Objective] The regulatory effect of arginine regulator ArgR on the biosynthesis of exopolysaccharides
(EPS) was studied in Streptococcus thermophilus. [Methods] ArgR from S. thermophilus was heterologously
expressed by Escherichia coli, and purified by urea denaturation refolding and Ni*" affinity chromatography. The
interaction and kinetic information between ArgR and eps promoter Py, were detected by electrophoretic mobility
shift assays (EMSA) and biolayer interferometry (BLI). The yield alteration of EPS was determined by
phenol-sulfuric acid assay when the gene argR overexpressed or repressed. [Results] Heterologous expression of
ArgR was formed inclusion body, and 2.95 mg/mL of soluble protein was achieved by urea denaturation refolding.
EMSA and BLI analysis showed that ArgR can specifically bind with the promoter Peya and their affinity was high
because of the low dissociation. Increased expression of argR gene reduced EPS synthesis and the suppression
raised. [Conclusion] It is the first time to report that ArgR can specifically bind the promoter of eps gene cluster
and negatively regulate EPS synthesis in S. thermophilus.
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