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compound in the marine environment, is the main precursor to the climatically important gas dimethyl
sulfide (DMS). DMS is released upon the bacterial catabolism of DMSP. The biological significance of
this reaction is still unclear, and studies have shown that DMSP might be a chemoattractant. This study
aims to identify the signal molecule in the chemotaxis of Alcaligenes faecalis J481 to DMSP and the
receptor gene in this process. [Methods] All genes encoding methyl-accepting chemotaxis protein
(MCP) were explored by genome mining, and the structures and functions of the chemotaxis receptors
were predicted. The receptors-deleted mutants were developed by homologous recombination. The
chemotactic phenotypes were observed based on the soft agar plate experiment and the chemotaxis
receptors of DMS were determined. [Results] Through the test of DMSP, DMS, and acrylic acid, it was
found that the signal molecule in the chemotaxis was DMS. A total of 8 potential genes encoding
chemotaxis receptor proteins were found from the genome of J481, and D6195 17420 was identified to
encode the receptor protein of DMS. [Conclusion] D6195 17420 encodes the chemotaxis receptor
protein of DMS, which lays a foundation for further exploring the regulatory effect of DMS as a signal

molecule in cells.

Keywords: Aicaligenes faecalis J481; genome mining; dimethyl sulfide; chemotaxis; signal transduction
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BEL S P9 V) i I VO B A AR A D
PCR Sz W ARG B i MERE A w], PCR 74
afi Ak N & L Bl IR B R R el i ) & T B
Omega, JC%% o [% iR 7] & (Seamless Assembly
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Table 1 The strains and plasmids in this study

S 25 ug/mL . 55T PCR 519 Hi 4 MERS A=W
FHE A RAE S . pIQ200SK i Fl BamH 1 Fil
Not 1 AT XWFY] ; Bl T2 = EWFH: (H
THBUEF )
1.1.3 5|9

AT G0 2,
1.2 EFEFMEFREN

KIHFFIE R A LB 5383, 78 37 °C Hi 9%,
i e J481 AHICHR R AR R A 5% REbk
1) LB+RIf }i##2, T 28 °C Hi5%,

S BB AL AR R SR L £ . 1 mol/L
Wik M9 KEFREE, KRG THEEEIMALT &
A WAL K (30 mmol/L Na,SO4, 1 mmol/L
CaCl,, 100 mmol/L KH,SOy4, 1 mmol/L MgSOy,,
pH 8), IJENIA 0.08%Fifg, FHllEymkz
BUE S 2VEMIGE 15-18 mL T FHis & 25t
il - M9 Minimal Salts W4 F Jb 52 R R A R
AN
1.3 ERIEAE A4S
1.3.1 MR

PR R MR RN T LB R 9 kb, T 28 °C
200 r/min JR % H5F 10 ho B 5 2 000 r/min, 4 °C
20 10 min, 7 EWE, R RUBEE A&
{3 B, 2 000 r/min. 4 °C #.0» 10 min
BE 3. IEBEE IS nL 1AM IR 2
BRI R g, SPAT 28 °C K557 24 h
JE WA RAY

Strains/Plasmids Characteristic Source

Alcaligenes faecalis J481 Wild type, Rif" Gift from Andy Johnstone (UEA)
pJQ200SK Mutant strains construction vector, Gm" This lab

E. coli DH5a Host of recombinant plasmids This lab

AdddY* mut DddY deletion mutant Gift from Andy Johnstone (UEA)
AcheY* mut CheY deletion mutant Gift from Dan Tawfik Lab (WIS)

Rif: rifampicin; Gm: gentamicin; *: AdddY* mut is DMSP lyase gene deletion mutant. AcheY* mut is a chemotaxis regulatory

protein deletion mutant.
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Table 2 PCR primers used in this study

ID of primers

Sequences of primers (5'—3")

Characteristic

01015L-sense

01015L-anti

01015R-sense

01015R-anti

05705 L-sense

05705L-anti

05705R-sense

05705R-anti

12910 L-sense

12910 L-anti

12910 R-sense

12910 R-anti

17300 L-sense

17300 L-anti

17300 R-sense

17300 R-anti

17410 L-sense

17410 L-anti

17410 R-sense

17410 R-anti

17420 L-sense

17420 L-anti

17420 R-sense

17420 R-anti

17565 L-sense

TCCTGCAGCCCGGGGGATCCTTATTCGTAG
TGGCGGATGT
TGAGCCTGTTTTTAGTCCTGGCGGCCAATA
CGTGCCATAG
CTATGGCACGTATTGGCCGCCAGGACTAA
AAACAGGCTCA
TCCACCGCGGTGGCGGCCGCTTAGCTTTT
ACGTGACGATA
ATCGAATTCCTGCAGGATCCTTAATTACCA
AATTGCTTTA
CCCAAAGCCTGGGGTTCTAATATAGAGCC
CTTCCCTTTATCGTTTT
AAAACGATAAAGGGAAGGGCTCTATATTA
GAACCCCAGGCTTTGGG
TCCACCGCGGTGGCGGCCGCTTAACCGTC
GTGGCCTGCAG
ATCGAATTCCTGCAGGATCCATGGAACATG
CACGATGCGT
ACGCGAGGTGGCACCATTTAATTCCCCGA
ACAACACTGAA
TTCAGTGTTGTTCGGGGAATTAAATGGTGC
CACCTCGCGT
TCCACCGCGGTGGCGGCCGCCTACTTCTT
GTCCTCGACCG
TCCTGCAGCCCGGGGGATCCATGAGCTCC
GGCGTAGATCT
CCACAGATGTGCTCATATAGTCCTTCAAGG
ACCCGGTAAA
TTTACCGGGTCCTTGAAGGACTATATGAGC
ACATCTGTGG
TCCACCGCGGTGGCGGCCGCTCATACACG
GTGCCCAAAAG
TCCTGCAGCCCGGGGGATCCATGCGTATTA
GTTCTTCTCT
GGTTAGTGGGGAACATGACAAGAAGATTC
CCGCATGTGGT
ACCACATGCGGGAATCTTCTTGTCATGTTC
CCCACTAACC
TCCACCGCGGTGGCGGCCGCTTAACGCAA
ACGATCGTAAT
TCCTGCAGCCCGGGGGATCCATGCTTTTTA
AGAATTTGAG
GTTTTTTCCCCGCAAAACGCTTGCTAAATC
CAAAGAAAAC
GTTTTCTTTGGATTTAGCAAGCGTTTTGCG
GGGAAAAAAC
TCCACCGCGGTGGCGGCCGCTCATAAGCG
ATACCGGAAAG
TCCTGCAGCCCGGGGGATCCATGTCTCCC
TCCCCCTCTCG

The forward primer of L-01015 exchange fragment
The reverse primer of L-01015 exchange fragment
The forward primer of R-01015 exchange fragment
The reverse primer of R-01015 exchange fragment
The forward primer of L-05705 exchange fragment
The reverse primer of L-05705 exchange fragment
The forward primer of R-05705 exchange fragment
The reverse primer of R-05705 exchange fragment
The forward primer of L-12910 exchange fragment
The reverse primer of L-12910 exchange fragment
The forward primer of R-12910 exchange fragment
The reverse primer of R-12910 exchange fragment
The forward primer of L-17300 exchange fragment
The reverse primer of L-17300 exchange fragment
The forward primer of R-17300 exchange fragment
The reverse primer of R-17300 exchange fragment
The forward primer of L-17410 exchange fragment
The reverse primer of L-17410 exchange fragment
The forward primer of R-17410 exchange fragment
The reverse primer of R-17410 exchange fragment
The forward primer of L-17420 exchange fragment
The reverse primer of L-17420 exchange fragment
The forward primer of R-17420 exchange fragment
The reverse primer of R-17420 exchange fragment

The forward primer of L-17565 exchange fragment

<l actamicro@im.ac.cn, & 010-64807516
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(R 2)

17565 L-anti  GTCTTTAACAGGGCCAGATCTAAAAAATA

GTGGGGGCAAA

17565 R-sense  TTTGCCCCCACTATTTTTTAGATCTGGCCC
TGTTAAAGAC

17565 R-anti TCCACCGCGGTGGCGGCCGCATGCGTAAG
AATTTCCCCAT

17570 L-sense  TCCTGCAGCCCGGGGGATCCTCAGGCCGC
TTTCAGCAGGG

17570 L-anti  GTTCTCCTCCAGGATGATGAACCATAAAAT
CAGGCTCGGTGGCCC

17570 R-sense  GGGCCACCGAGCCTGATTTTATGGTTCATC
ATCCTGGAGGAGAAC

17570 R-anti TCCACCGCGGTGGCGGCCGCTTAGCGCGC
TTGTTTGGCCA

dddY F TTACGGCTTCCAGTCGCGCA

dddY R ATGCAAAAACGAATGTTGGGGG

cheY F AGCCCAGATTGGCCAGCAAATCG

cheY R TCTTTGGCATGCCCCGTGAA

01015 F AGCACATGCACCACGTTTTC

01015 R CACCGAAATCCTGCCTGACT

05705 F GTGGATCTGAACCTGCCCAA

05705R GACGATGCCGAGACTACAGG

12910 F ATGGAACATGCACGATGCGT

12910 R GGCGTCGATAATCTGGAGCA

17300 F TTTTGAATTTGCGCGACCGT

17300 R ACGAAATCCTGCCACTCCTG

17410 F TCTTCCTTATCGGGGGCAGA

17410 R GCCATCGAGCTGTCGATACA

17420 F TCGACAGGAACTGTGGCTTC

17420 R TTTGCCCTTGGCGAACAATG

17565 F CATACGCTTTAACGGCACGG

17565 R CAACTGAGCAAGGCAACCAC

17570 F CGTACCGAGGCATAGCCATT

17570 R CTGACAGCCACCAAAACAGC

The reverse primer of L-17565 exchange fragment
The forward primer of R-17565 exchange fragment
The reverse primer of R-17565 exchange fragment
The forward primer of L-17570 exchange fragment
The reverse primer of L-17570 exchange fragment
The forward primer of R-17570 exchange fragment
The reverse primer of R-17570 exchange fragment

The verification primer of J481

The verification primer of J481

The verification primer of J481

The verification primer of J481

The verification primer of D6195 01015 mut
The verification primer of D6195 01015 mut
The verification primer of D6195 05705 mut
The verification primer of D6195 05705 mut
The verification primer of D6195 12910 mut
The verification primer of D6195 12910 mut
The verification primer of D6195 17300 mut
The verification primer of D6195 17300 mut
The verification primer of D6195 17410 mut
The verification primer of D6195 17410 mut
The verification primer of D6195 17420 mut
The verification primer of D6195_17420 mut
The verification primer of D6195 17565 mut
The verification primer of D6195 17565 mut
The verification primer of D6195 17570 mut
The verification primer of D6195 17570 mut

1.3.2 HEUFERS

W TR VR ol U A T) i s ) A B e b
AR g, F 28 °C ErE R SR 24 h, WLk
ESINE R ETE )8
14 EMEEENHESH

W5 5 00 TR AR TR TR B 200 pL 43S AE R A 2
J5 96 FLAR P, i FHPTRS KT KR B A s — i 4
BHE, KT 136 A DMS IS . SRIE I 10
IR AR 96 LA E R, #HE

30 min, HGHEBAHE, HICRH/KIEEELNE S
REFR AR, SRIF R B AN N4l A #a ik
BrgRded, BRERRE, HL 100 uL WA F LB P
M, F 28 °CHHIER;FF 24 hm, dHAiT4, &=
S 3 IR
1.5 MCP i ERF &£ REBIZHE

1 HMMer 3" HMMsearch {i J 3+
B D /R AT R AR 2 MCP, &1 % 2, MCP
) HMM Hi% PF16867" ] T48 2% 3¢ 7™ i
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J481 HE[H 2H (accession No.: CP032521),
1.6 FRAAME

BT RIVEE AW Ik, B2 i 1481 3
) D6I95 01015 . D6I95 05705 .
D6195 12910, D6195 17300 . D6I195 17410 .
D6195 17420, D6195 17565 F D6195 17570 %
K41, T 5] 2 HE (open reading frame,
ORF) 73 B H #5 L A g b U 28 08 v B A
F g B, PCR WK Z (50 pL): ddH,O
18 uL, 2x Phanta Max Buffer 25 uL, dNTPs
1 uL, Phanta polymerase (1 U/uL) 1 pL, FJi#5]
¥)(10 pmol) 2 uL, TFHEFI#I(10 pmol) 2 uL,
J481 . DNA 1 pLo J b 2514 : 95 °C 3 min; 95 °C
155, 56 °C 155, 72 °C 6 min, 34 MG ; 72 °C
5 min,

W B bR L A R R (R )
A& pJQ200SK fii FHIC4E vl it Hz . Tosk v
IR A (10 uL): DNA F B AR PEZR A 4 ul, 2x
Seamless Master Mix 5 uL, ddH,O 1 uL, 50 °C
SR 30 min Ji5 & F UK L

FEP A 481 B DNA F4l 32 FBkr SR
MY R AL SR T ES IR (O F sk
AR EE ) 1T,

1.7  ERSFRTHRHYIFIE R 41k

R | (N 7 N iR ¥ S S 1 1A
pJQ200SK- H WA [ Be i R % DH-5a
PEIARTR , BFA7Y J481 FE/ =k A N SZ AR TR A T L
LA, B EH TR pJQ200SK- H #y LN &
A TR PR J481,  Hk DRI o [ 5 2 0 o 20 5 o s
GRVGLEAR b, B AR R, Ok R g
B E TEA A Gm Ptk A Gm+Rif
) LB 3EREME VA 7 26 B A8 i R AR A

KUAE 4 GEAS BRI « Hf BRL S 80 5% 728 A A
A RN A RERE A Rif A9 LB B 73 |
i 16 Y WA He 5 AR BRI I bR kL. e, T
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BT T80 °C,
1.8 DMSP REEERYIE S KB IE N

PR RS 75 S5 T FR IR AR T 4 mL LB+Rif
BigrdLp B SR, 28 °C, $EIK 150 r/min, 6 h J&
W AR E L . AT M9 KRR SR I,
HE 3K, PEd LB, G R T &A 5 mmol/L
(N IEIRE (pH 8)I M9 R KL 28 °C i
S 12-18 WP izl AR, IR RIS 2R Y
#ik

TS RGN < % R EE 2T 500 pL () Tris-HCI
(pH 8)HIZZ v o BT VK A TR A e B e
400 W. 4 s, HE 2K, f/5MA 10 mmol/L
i) DMSP, ##'# 0.5 h, £l DMSP 2&i# B 14 o

2 BREM

21 XESIABUIERBNESSTF

AR T A A4IE , DMSP #K#i DMSP ZLfi#
fitt DAAY A fe5| &k ELrEH . DMSP 2:id i
DMSP 2@ i, DMS. N EE 1. N
TR A RS R E AR, A
RIAT T — BRIV AT 52560 .
JEFAAL M) 40 vk T DMSP, DMS., ¥R
X 3 FES 5T

FERER A AR S IR T AR 3 Ff
Fk: DMSP 2 BFELR AR AdddY . 1ER
TG B F Ak A R 19 88 LB A8 R AcheY
AR WT,

ZEREOR B A WT XF DMS Fl 7 4 R #F
Jokatkma 1, TR A AR S0 ) T ] BRI R
L AR DMSP #A &b (B 1, & 3);
Adddy TSR X R A2 R A AL AR R
1M X} DMSP FIA R AN (K] 1, & 3); fE
Sk Bk B A R Ak 1R R T R B R 58 AR B
AcheY X} 3 #5570 FHBICH LY o
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Asp
(positive control)

SE——

WT

AdddY

AcheY
(negative control)

Acrylate Blank control

1 WT. AdddY RZHF AcheY RERTAEES 0 FHISE L RE

Figure 1

Chemotaxis phenotype of WT, AdddY, AcheY tested on soft agar chemotaxis plates to different

signaling molecules. Top to bottom: WT, AdddY, AcheY. From left to right are chemotactic effector with Asp,

DMSP, acrylate, blank.

*3 BUIERRELERNG

Table 3 Chemotactic phenotype comparison
summary

Strains Asp* DMSP*

J481(WT) + + - -
AdddY + - - -
AcheY - - — -

Acrylate* Blank control

Asp*: positive control (1 mmol/L); DMSP*: 1 mmol/L;
Acrylate*: 1 mmol/L.

DL E4E R, AdddY FFIAT 5 200 v #4
A R JEAS BB 1 OF R A& RS A M 1), H 2
ANFHIE Y, DMSP, (HASFE R Z, TR
AR I oA LI 3 B A RV B Adddy k2R 5878
Pt DMS AR T, 3 X — B4 Y ] g 5
K& DMS X —# & 1) 5 i #4 i 3 Rpe. hy
I, B A4S E o SE g i — 2P g e WT
M Adddy BIEAVER(E 2). B4 RUEHRXT T
DMSP L) K DMS #R& 7w T B kb /e A
N 5 AdddY %FF DMSP B AL A )i, 1 X}
DMS R I H T FEF A A B AR [RRE (4 8 1k A/

MAII o T2 25 SR IR S T 26 1V 40 0 25 7 R 0481
X DMSP ik et #i, DMSP 247 Bipks
DMSP 2@ I8 DMS, i DMS 1E R85 54
T FNAH P 1 A 22 AR AR 2 A 3 E 5 | R AR 1)
FafbAE A

, 30T oWT aWT @ WT & AdddY sAdddY oAdddY
225
3
O
520t
=z
15+t
= |
= |
) i
smﬁﬁﬂﬁ i Eu ] [ i
0.1 1 10 102 10° 10* 107

Chemotatic effector concentration/(mmol/L)

2 EWREEENTLEAANE~BEM
AdddY % DMSP & DMS H9#& 144 F i K

Figure 2 Quantitative capillary assay to detect the
chemotactic responses of Alcaligenes faecalis and
AdddY to DMSP and DMS. The error bars represent
the standard deviations of three independent
experiments.
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2.2 MCP wmiBERFNEEREAIZHER
HErCA LR, FrfA B 4REE g m#aerEm ,
KJHH MCP {5 55 S 25 H s i 2 1k 2 1 121 IR
M, AWFFEIE T HMMer BG83 R R
R )7 ), X E 258 B 26 B
J481 SE R SL N A A TIR R A2, FR BB 4l
A MCP 253l i) 3 Y, &858 7 8 >
o9 g A B A AR A R 2 1A R R TR (3R 4) o AR X
8 MM I RSF A o, RBLiX 8 4
EAHE TR ZERER, 2

x4 ETEHE J481 FRMERUIERZARER

e RIS FREUE NS, %
M 2H S BRI CheA RUBSERILACE, Rt
PRI 8 A PR 5 38 7 el 7 1) A i b A5G o
i 3d InterPro Scan kiR fH2X 8 32K
H A R B ZS & 45 F93(LBD), Tii/s 7 Ui
M5 544 RIH : CHASE3 J&— 7l 20 it SM ) e
WA 3), EAAAE T4 PSR 85 B 37 1k
o, BRI . PRITIRIMEE .
PR RTINS R PR AL R R Y,
{HLJ & T BE R A S 8 v AT 28 1) DUF948

Table 4 All chemotaxis receptor proteins in Alcaligenes faecalis

Full sequence

ID of gene Target name

E-value score Description of target

D6I95 17410 WP_123051509.1 1.5e-56 188.6 HAMP domain-containing protein [Alcaligenes faecalis]

D6I95 17300 WP_123051492.1 2.2e-53 178.2 Tar ligand binding domain-containing protein [Alcaligenes faecalis]
D6195 12910 WP_123051511.1 1.6e-52 175.5 Tar ligand binding domain-containing protein [Alcaligenes faecalis]
D6195 17565 WP_123051535.1 7.2e-51 170.1 PAS domain-containing protein [4/caligenes faecalis]

D6195 17570 WP_123051536.1 1.6e-50 169.0 PAS domain-containing methyl-accepting chemotaxis protein [A/caligenes

faecalis]

D6195 17420 WP_123050843.1 1.9¢-45 152.4 Methyl-accepting chemotaxis protein [4lcaligenes faecalis]
D6I95_05705 WP_123049767.1 3.2e-42 141.9 PAS domain-containing protein [4lcaligenes faecalis)
D6I95_01015 WP_123051578.1 2.7e-36 122.6 HAMP domain-containing protein [Alcaligenes faecalis]

SpP* PAS 4
| |

SpP* Tar H

| |

SpP* Tar H

| ]

Sp* DUF948
[ I

Sp* CHASE3
| |

Sp* PAS 4
| |

SpP* PAS 4

SP* 4HB_MCP _1 HAMP MCP

D6I95 01015
D6I95 05705
D6I95 12910
D6I95 17300
D6I95 17410
D6I95 17420
D6I95 17565

D6195_17570

3 8§ ZHREANSHERTR

Figure 3 Domain display of 8 chemotactic receptor proteins. SP*: signal peptide
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S — P RE R AR 25 F SR (1, Hh 40 P A
B, TN RN B L AT RE S 2 Rl A
B IS 3G ¢ ; Tar H Fl 4HB 25 0 % L HY
{ES M GE B . Tar H % 1F R (55 45 by Sl e
RIBEWFT , 7E — RAKR A 2 M ST L gs &
Foid, HA R AP EETT, 4HB 25838
B4 IR, R ARR R ERTIZH
LBD Z—, bz aam —n2 —;
1M PAS S5 3% B SR BADE . AL A
Al D e 57 /N TE AR B 25 A8 310, PAS 25 HY
B B - AURA EAE LS, SR

T Bt SR TR W JLRIME 5 B 5 42 R B TR IR
AR — R AR,
B2, X 8 AN AL I Z AR E AR T
REAN 3 1 40 TR X R 1R 5 1 e .
23 HEEMRTHUESERE
ORI AR 4 Fron. T2 kL H
B 50 FH & Rif+Gm 1 LB - M 75 2 2042 4 1 5
FE. T pJQ200SK Jitkr I & mEAR fUR LA
SacB, TE&ARERE P A S ERK , $psg
B 4 TR B A T RIF A0 BEAREF- AT Bk o
Kr, O OBUE B S8 AR Bk

" Construct recombination

L-sense
R
S .
PCR l L-anti

\
N

Fragment to delete

M

D6195 R-sense
—
—
PCR l R-anti

“«“'/Single crossover
pJQ200SK

Wide type 4 AN 74
LDo6I95 R
Vs i
. L R  OriT SacB Gm LD6I95 R d
4 i :
\“/ " :
l‘ 1
\ ,"
Double crossover V
E
Y. /4 )
LD6195 R L R "%
Wide type ADGI95 mut

Bl 4 ZEHE J481 B9 8 MEUE B Z I RIEER E BRI R

Figure 4 The diagram of strategy for D6/95 knockout, DNA flanks upstream and downstream of the target
gene are amplified by PCR using primer pair L-sense/L-anti and R-sense/R-anti, and then the PCR product
was connected into the pJQ200SK vector using seamless cloning. The recombination was mobilized into the
host strain J481 (wide type).
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W T 2 AT Ay ik 2 SR AR R FH AT V% PCR Y
Jrids, DASINE| 9P 7 PCR P38 500F , [R] A
BF A RIS PR I J481 A DNA A Ry Gk BE L R
o)l A B 4L FOREAE M IE X R X s e A T
DNA BEREHLUKAG I, DA HL DK 5 18 AT LU
01015 F #1 R 5|94 34 &) D6195_01015 mut ;=4
2/ 749 bp, 05705 F Fl R 5l¥¥ 4 #
D6195 05705mut 7= ¥1%9% 749 bp, 12910 F F1 R
S G D6I95 12910 mut 7=#1 %94 901 bp,
17300 F 1 R 5| ¥4 8414 D6195_17300 mut 7”4

| 2 M bp M- + 3
w

~ —5000
—3 000

—2 000
—1 500

e —1000
—750 -
—500

—250
—100

) el )

749 bp > —w

749 bp

D6195 01015 mut D6195 05705 mut

M - + 8 9 M 101112 + -
4 - W aw <
860bp
PEUY -
540 bp

D6195_17410 mut D6195_17420 mut

5 S8 MERKERTIRMEE PCR IIE

Figure 5

294 534 bp, 17410 F #1 R 319 ¥y
D6195 17410 mut 7~ 125 860 bp, 17420 F #l
R 1Y 3414 D6195 01015 mut 7412454 540 bp,
17565 F Fl R 51499 84145 D6195_17565mut ;=4
24°4 637 bp, 17570 F HI R 5914 W41 D6195_17570
mut P20 1091 bp (B 5), ¥4 A BER/NY
T — 3%, 0T HEBE AR Y 7481 X B ZH Lh i Ok ¢
kR B, HIEX IR FUR Y 3S F Be 5 e 58
AREY I R BER AN — XA R, 8 A
DRG0 ) R 2 8 A8 ke 8 TE A ) 2

4 5 M + - 6 7 M + -
e
> - - - -
901 bp

534 bp) e @ i
-

-

D6195 12910 mut D6195 17300 mut

M - + 1314 15 16 M -
> -
1091 b
- e w 4 —

637 bp

D6195_17565 mut D6195_17570 mut

Identification of the mutants by colony PCR. M: DL5000 DNA marker; —: PCR products of

wild-type J481 genomic DNA; +: PCR products of recombinant plasmid E. coli genomic DNA; Lane 1-16:

PCR product of mutant genomic DNA.
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2.4 DMS B ZAERSEKFERFEEIE

SRUR €Yl YA TR Y vl B SN 757
A HE R A R 28 AR bR R A, IFH ] AcheY T
PRAE ]y 706 B TRT P, 39 26 U AR A Sy E X B
T R AD6195 17420 mut 159K BEAE XK 4
TR IX — IE X} B fa ik X 7 A VR e g, {3
JEXT DMSP & 2 b /E (8 6), i HoAt 7 4~k
RRAZFRKT DMSP 2 KA L BR AT 4 AL IR L
DL E, FRATRIEHIE D195 17420 J9dwhhir )
DMS b2 R H B A

50k [H owF o, g5 R0 £ # Adddy 5

Asp
(positive control)

7 WT

Ad6195 17420

AcheY

Acrylate

ADG6195_17420 ) FHRRAL—30, MR R A
IETR R 2 T X DMSP WZH#EE ST . A58
RSP I ANIGIR T DAY 2L i 1Y
PR K AD6195 17420 mut LA By HoAth fife 2
RAZFRA WT(J481)(1) DMS BRI BE 11(3% 5), &
P ADG6195 17420 mut F£4 9 F 4% DMSP 1)
e 1. ULHARER I D6195 17420 K&K BN i 5
DMS Z AR IR LA

BRizgsie sl , AT BRA kK IX R AR
e F kb B i A SR AR R, PR R A 2 R Y
AL Z R AT REAS IE— R S 5

Glucose Blank control

B 6 D6195 17420 BEF LI TE~HE J481 #E/ERA I
Figure 6 Effects of D6195 17420 mut on the chemotaxis of Alcaligenes faecalis J481.

®S5 ETWHE I481 FERBRERTERENERRELR

Table 5 Comparison of chemotactic phenotypes of deletion mutants of Alcaligenes faecalis

Strains Asp* DMSP* Glucose*

Blank The ability of lysis DMSP

J481(WT) +
A01015 +
A05705 +
A12910 +
A17300 +
A17410 +
A17420 +
A17565 +
A17570 + + -

+ + + + + o+
|

[
+ 4+ + + + o+ o+ o+

- +

Asp*: positive control (1 mmol/L); DMSP*: 1 mmol/L; Gluose*: negative control (1 mmol/L).
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2.5 EE D6195 17420 WEMEERFED BHIRIFXRZER, WHE/R T D6195_17420
N T WESE D6I95_17420 IR ATREAHCHY SRR IhBE S AN E A — S Merk, fRaTkE
AR, AR BT TR R s A G
E’J@Wn B0 a2 3 R r 7E 9 A % BLASTp K6 &, KPL D6I95 17420 f[A]
TR, TR SRR IT, (5% BE LT BRI T P 8 (Alcaligenes), H.
Tjti SMw TG A SRR MR (>90%) . [RIA, %3 R A [R] U 2K
(B 7)o R —3L5028 T D6195_17420 2L & AEdR =Bl st 77, (HARIPE<68%, -
TFUER AL 31 AN HA G EE D195 17420 3 Pusillimonas soli 1 Achromobacter ruhlandii 55 .
RIEN, —IF 2 MatbZ i, Hamdt X seE & A #& A B Iz ik & m 45
26 NN B RN BB M. Hih Flid 3, RS HMEMEE R SR (& 8), D6I95 17420
AR sigma A 15 FlgM B A% AH HAE FH 52 0 #i HErmmE P RS RE, H 5 Alcaligenes
BWE N, FEEMEZH, FIiG SN N faecalis (AYR21958.1)354 56 2 Ik it

. X
)
=z= oz
iyﬁ@ﬁaggga ® 3020 ZoxmaEiayaz iR ol
LLLLLLLLLLLzLLLanLz S Sy DE DéLLLLLxLLLL KLLLLE?_LLLL =3
|| h \ ,'f L/ [y I

@
¥
<r
‘__|/_/“‘\
T
< FF
P
()
1
T
1T

. MCP |:| Flagella-related I:I Unknown

7 D6195 17420 EE L THFERENGSHEHEESKEX
Figure 7 The genomic context of D6/95 17420 indicates a function related to flagellar biosynthesis.
D6195 17420 is highlight with a black star.

100 Candidimonas sp. SYP-B2681 (WP126705278.1)
L Pusillimonas sp. JR1/69-3-13 (WP102072399.1)

Alcaligenaceae bacterium (NYT81009.1)
Pusillimonas soli (WP129967387.1)
Paralcaligenes sp. KSB-10 (WP232744568.1)
100[ Achromobacter xylosoxidans (AMG47051.2)
I Achromobacter ruhlandii (PIM66457.1)
ﬂ, @ Alcaligenes faecalis (WP123050843.1)
100 L dlcaligenes faecalis (AYR21958.1)
9_41— Alcaligenes ammonioxydans (WP240209347.1)
100 Alcaligenes pakistanensis (WP189393378.1)
—_— l_r Providencia rettgeri (MBY6346841.1)
0.05 96L Alcaligenes sp. SORT26 (WP207873777.1)

8 D6195 17420 EERRGE.AEN

Figure 8 Neighbour-joining phylogenetic tree of D6/95 17420 gene homologue proteins. Numbers in
bracket represent the sequences accession number in GenBank. The number at each branch points is the
percentage supported by bootstrap. Bar: 0.05 sequence divergence.
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3 & #

A LU E X Ao Al A B E
R TR BB B R AL Bl 4 P A AR A A2
BRI PO A TR 21 I R A 00 2 DA B A
P I S R A B H VIR T
VEVE Y DMSP E 2R BRI A A A
B, PR S R U W3 2 2 DMSP
Az DMS T 51 & WA VE AT, e Bh4n s =4k 51
EEARK AR E L ELENEN.

FE7 R Y ddd Y R R 5 = i DMISP
RIS, SRMAE M Z 0, AR 2] H 5
RGBEAFRIFR I AT 3 T A DL
EAME L, BiE T DAAY 27 1481 Xf
DMSP &b fE R v (i E B s 4, HH
LY DMS & ELIE RN R 7 SE I A
b, AR s SN A i, R T
FEPHA 1481 KLU ek I a2 (R I
PR, 38 Ao A5l #r TixX 8 AN 1 45 il
Dife, WL FEIEEHNTE, WET 8 MR
RARMR, HATHIR G PR SE IR . R
Y38 D6195_17420 2415 DMS Fafk 32 (4 8 11
FIFER,  HAZER F 2SR X DMSP ik
FH A SR AZ A o T R B A B B AL A, )
KA & A A R B AR DGR R, B i — 2
B R T Z LR AT R RN E s A o6, Bt
TZE A JA81 TRV PREE vh SR G 3l i A T
WEiJrH, AEEENE.

AW R B E T DMSP 2 il 2
DMSP #fbfE M b i S B2 B 53, IF Bl
TE ARG S F DMS By k2 R H
ZZEREAYS DMS Z A EAEH 5 F Bl
W REE— P9, JE Sk AR B KRR R
M. EEHANE . &iREE R RE
(isothermal titration calorimetry, ITC)%?%*&

M DMS 5 H sz (88 (1 A B AR 9 2 7K F
ML o ABESE 9 AAT% DMS/DMSP 18 i 748 75
BT 5B Y Z A E AR R O Ko+
Az Wy 2 ML B AL TR I R AR, O R Ok A
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