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B E. [8#] 4583508 (Pseudomonas aerugionsa)= & & & 2R {L.B4 SiaD 1845 £ 40 8.3
SO 0 £ AR RE AR, EARITEL siaD AW AEER LR, 5FAR saD
AR EANFARAL, —HREAARGEDPIRE T TR EA S, AL B QR ZIRR ZAREDH
BFEAZHGRA, Azt daar. [HE]1 ALnNFAE R E; AAL
MR A F R A AL RTGAREKE EATHH; #1A Western blotting 5% 5o 42 7
SiaD®'"M & & R A KF; F1A GST-pull down LM SiaC & @ 5 SiaD¥'"M & & AR 4G 45 4
B 4tat saD™M E R T AR #ATRESF G REBMRG ML, KAFAEZEE, AHHER
A8 & g4 m) SiaDM M 49 B E; AT H—F AR c-di-GMP E@m BB H AN XA, AHmE iz
e hapArienl. [4R] MFRALERE T, FHIGFE NINRABRELAET XL, BHARRE
T PHRAR., AWML AT ELRE T, 5HAR saD D4 @ vRAR, siaD™™M ey = 48
AW F F 3G, SaDN B @ AN AR A AR F KT siaD™M a9 =AM Ak, siaDPM e
ANF AR A D EIE AT B E I A, siaDMM RO 32 2 3 m) AN AR A AR 69 4 1K T siaD™ ) Ak
B #k. Western blotting #2 GST-pull down £ 3E8, 524 A SiaD & @ A0k, SiaDVM"M & & &k
KFLEF], SiaC A= SiaD"'"M & & Z 1A A 4 F 6940 EAER . FH AR &84 R L7 SiaDVM
FQEEEAK, BB LT, 5 siaD FA R © AN AL, siaD™M =) 4h i ARIE 3 4k
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35, siaDP, saDMIMROA G AN dkiEs ghae A £ £ 3], [4+46 ] saD™M R & S 54 Wik i A
PRIG 5%, B iE AR, BB AL AR GG RATIERN R E SRR T RAR AR E AIKRALF A SiaD
EOLETHAZEEZEOWMEER, Wik T THEKXEEOOETHEFIED, R BRI A Fit—
FTIRE.
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Abstract: [Objective] Diguanylate cyclase SiaD regulates the biofilm formation of Pseudomonas
aeruginosa. Our previous study about the effect of siaD overexpression on biofilm has revealed that the
biofilm yield of a complementary strain is significantly higher than that of the strain overexpressing the
wild-type siaD gene. This study aims to explore the reasons for the increase in biofilm production and
to study other phenotypes of this strain. [Methods] The mutation sites of siaD were identified by
sequencing. The qualitative and quantitative biofilm experiments were carried out to analyze the
phenotype of the strain with point mutation. Western blotting was employed to determine the protein

level of SiaD®!M DRIM iy

, and GST-pull down assay to measure the binding ability of SiaC to Sia
vitro. The fusion expression vector was constructed for the point mutation gene siaD™™M, and the
protein was expressed and purified. The enzyme activity of SiaD®''"M was detected by high
performance liquid chromatography (HPLC). Further, we studied the motility of the strain to reveal the
relationship between c-di-GMP and bacterial motility. [Results] The sequencing comparison showed
that the 119th amino acid was mutated from arginine to methionine (R119M). Compared with that of
the wild-type siaD complementary strain, the biofilm yield of siaD™ increased, while the biofilm
yield of siaD™!* was lower than that of siaD™'*™; the biofilm yield of siaD™°* significantly increased

and was higher than that of siaD™M 014
pRIIoM

. Western blotting showed no difference in the expression
level between Sia
interaction between SiaC and SiaD™'"™. The HPLC results showed that the activity of SiaD®''’M

decreased. Compared with wild-type siaD complementary strain, sSiaD™**™ showed weakened motility,
DR2O1A

and wild-type SiaD, and the GST-pull down assay indicated there was a specific

and sia and siaD™™ ™ Kad no significant difference in motility. [Conclusion] The mutation of
R119M in SiaD increased the biofilm yield, decreased the enzyme activity, and reduced the bacterial
motility. This mutation may affect the interaction between SiaD and downstream effector to enhance the

signal transduction of downstream effector. The underlying mechanism remains to be explored.
Keywords: siaD™™ mutant; biofilm; c-di-GMP; motility
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) g {10 L TR R — i L N R AR A B
W, JCEEHEE AR A, AR aE
JEGe g PR 2 AR, R AR (cyclic
diguanylic acid, c-di-GMP)/&—Ff JL-F- 35 ik 17 7E
P B 55 AR 00, TEAN T Y S PR S e b
hRIEE AN, M RUREESHRTRG. B
TE 1987 A5 WA TR 2T 4525 W i 254
PG ST c-di-GMP AR A RIS,
R c-di-GMP X 24 14 (1 3 5L (i 3 RE 1 FIZE W)
). B 5F — RN A A Ak o TR B EE AR
F L NS0 1 40 B 04 380 1 A 25107

53R ML (diguanylate cyclases, DGC)
FIWERR — Mg i (phosphodiesterase , PDE)43 7l /3
T c-di-GMP 585 FEfif o B FFE R BUIT A &
A GGDEF 45ty & 1 ¥ HA DGC ik, JF
H LR GGDEF 37 & GTP 7 FHE =Y
gE G0N . 2 4+ F GTP £ DGC WIMALEA T
Zeat 2 B RNAEM c-di-GMP, EAL Z544380F
HD-GYP 45t 3¥ B4 PDE & 1, ik
c-di-GMP /KR, R4 23 (15 2P T 2 BT
PAO1 1, 41 FhEE A X 3 Mrpkastys, H
H AU AT GGDEF Z5F 38 F1 EAL 25 F 38 & 11
S3BIA 17 FpA S B, RN HAT GGDEF 454 5l
EAL Z5f3 A 16 fl, & HD-GYP 4544
BE A 3 FC B E A 1115 5] GGDEF/EAL
SRS N 3 KR 73060 5 4l Per-Arnt-Sim (PAS)
S5 5 TN 235 A da5, LA v 1y PS5 SRIE , AT 425 4
R S RIGA IAE AL RO AT
UK 1 RE AR T HE B Ik 3 . IR AT B 12
gh', WIS SR HEE RE B A TV RV
AR A AE , SRR SR — 2R T TV #Y
W BRI S HR LR A TR T SR e 2 ]
FHAFIE X012 3 DM A Bl 6r, b dnig
(T PRG RR - R 200, DA T X e 2 1 P T 8

PRI R AR YR R TE S B R . A
W A5 B (140 T8 S A 40 R R LA i o g B A 2R
G RPUEREN, WAL TR AT
A E, SET SR S 1 A B AR,
DRI, 2 R P A 1 2 A D SRR P e 3
TEZEE, W HRAS A RIGT T AT, i 4%
5 B TR e FLA B S

siaD %:[H & siaABCD #: 40 T-H—38 4, &
Gt T ST RAMEEG . £ Z A0 SCEE P RAT]
24 UEH] siaABCD #:\ F-gih — 55 [ 2%
Z LG PRAT SiaD BTG PE, DURS I A 4 AN 2R
SRR,

TEWFSE 1 F2k siaD oAz Pk i i) 8 2 1
mE, A&, SEARY siaD J&H it 28w bk
FLE, — MRt 26 28 B AR 19 25 ) 9t = o 1 25 T
R0 R T IRTEIZ R AR A Pk B T i s R
PEAT T LLUTFWESE . T3 90 B X A s 28 A8 43 05
Western blotting 5% 56l 5¢ 42 5 SiaD & 192
SEE DL K R3K K5 Ik GST-pull down 5245
Kl SiaC &Y SiaDM'"M & FIRSNE S fiE )
751k s S A pET28a-sumo-siaD™ ™™ gl
EARKEAK, HREORS, HeR0RHEa
FERI T SiaDM'M DGC (RS ; K T i
WF7E SiaD™'M Xt 4 R A2 B Al 7 9SS T
siaD f R AR i Rk R iZ B AR T .

1 #RE5xF*

1.1 EFE. BRAEFREH

WHoEH RE R AR LR 10 AR5
PR B KA . SR IR PAOL DAL
PR R4S TRARIITE 37 °C &M T 3R, HEREIR
iR IR, AR 220 r/min, SEE
R SRR LB J5 555 (NaCl 10 g/L,
yeast extract 5 g/L, tryptone 10 g/L).

http://journals.im.ac.cn/actamicrocn
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Table 1 List of strains and plasmids
Strains and plasmids Description Sources
Strains
Pseudomonas aeruginosa
PAOL1 Wild type This lab
AsiaD siaD deletion mutant of PAOI This lab
E. coli
DHS5a F-p80lacZ AM15 A(lacZYA-arg F)U169 recAl endAl hsdR17(rk—, Invitrogen
mk+)phoA supE44 thi-1 gyrA96 rel Al tonA
BL21(DE3) F-ompT hsdSB(rB-mB-) gal dcm (DE3) Invitrogen
Plasmids
pUCP20 Escherichia-Pseudomonas shuttle vector This lab
pUCP20-siaD-flag pUCP20 derived plasmid expressing siaD-flag; Amp" This study
pUCP20-si aDRllgM-ﬂag pUCP20 derived plasmid expressing SiaDRmM-ﬂag; Amp’ This study
pUCP20-si aDRllgA-ﬂag pUCP20 derived plasmid expressing SiaDRmA-ﬂag; Amp® This study
pUCP20-si aDR2°1A-ﬂag pUCP20 derived plasmid expressing SiaDRzmA-ﬂag; Amp’ This study
pUCP20-si aDRUM R201A-ﬂag pUCP20 derived plasmid expressing siaDRUM R201A-ﬂag; Amp’ This study
pET28a-Sumo Plasmid for Sumo expression This lab
pSumo-siaDR1M Plasmid for Sumo-siaD™*™ expression This study

1.2 FEXFH

TR PAER MR T ERERCb). F
A & (Kan) . PUFRZE(Te). H 4 0E (Tmp) 4544
W E A TAY TREEE)RERAR,; &
L BRI R . TR . BBERY . B bE
WA A TAEY TR RO A RAR; T4 %
Feg LR BRI N VIS5 H - Thermo 23
Al s ORI & L SRR REEE I DNA (B
& A b RAR A YR A R 5T AE A Wl
PCR 2 ¥ PFU & PR B A e R AR H
FRAW, SEoepr BN S Y6 B Bk B
— Ay 247 e b s R AR MR A R W
(PULe o3 A vl Pt s S N 2 -B-D-Bt A U
(IPTG). GST-Beads. 4 [ 4lifk i 72 H fir 21 1
His Trap HP. GST Trap HP g 5 4= T A4 T.7%
(A BRA R ; ECL 35 & F sl 2
AR EVRHARA A .

<l actamicro@im.ac.cn, & 010-64807516

1.3 JRAHE

FAS ¥t 44 Premier 5, it H B
AP BTG, sIEERE 2, ek
fiti Pfu k47T H LRI RO9™ 3 s 1 T4 ligase T4
JEIRESE; sk LA DHSo B2
AN s S A A B BB AR 2R e BH A v
B, PCR EGIE, XU )56 UE A .
1.4 HENEZEHAME BL21(DE3)RY &

PRBCA B TET 5 mLiAE H,37 °CH5 3% 8 h,
FeHE IR 9% 2 ODgoo=0.3-0.5, 4 °C i, ik
FHICTEZKPE 3 1K, 10% H e 3 Ik, & H 10%
HimE R RS
1.5 S IRATH A

PRI sl 37 °C IG5 3R, P+
WOETERE 10 %, PR 100 55 BeFh T8t
I mL & LB ¥ 5R5EH, 25 °C #rEREFE 17 h,
W S E B IR IR RO, B AR R kR
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Table 2 Primers used in this study

Primers Sequences (5'—3")

Usage

siaD™_flag-F1
siaD™ flag-R1
siaD™% . flag-F2
siaD™% . flag-R2

TGGAGCCGGG
siaD™" A flag-F1
siaD™"A_flag-R1
siaD™"A_flag-F2
siaDFA.flag-R2

TGGAGCCGGG
siaDRUM_F AGCGGATCCATGAGCCGCGAACGCGAAC
siaDRUM_R CCCAAGCTTTCAGCGCGCTGGAGCCGG

AGCGGATCCGGACCTGCGCCTGCTGTACCT
CGTTCGTTCTCCTCCGCGAGGCGCTCCAGCAG
CTGCTGGAGCGCCTCGCGGAGGAGAACGAACG
CCCAAGCTTTCACTTGTCATCGTCGTCCTTGTAGTCGCGCGC

AGCGGATCCGGACCTGCGCCTGCTGTACCT
ACGCTGTCGCGCACCGCCTCGAGTACCGGGCC
GGCCCGGTACTCGAGGCGGTGCGCGACAGCGT
CCCAAGCTTTCACTTGTCATCGTCGTCCTTGTAGTCGCGCGC

For constructing p-siaD""%*-flag
For constructing p-siaD""%*-flag
For constructing p-Si aDRllgA-ﬂag

For constructing p-siaD™**-flag

For constructing p-siaD™**-flag
For constructing p-siaD™%*-flag
For constructing p-siaD™**-flag

For constructing p-siaD™°*-flag

For constructing psumo-siaD™M

For constructing psumo-siaD?M

AT . A 0.1% 0 45 A 58 0T B 45 BE B
B AE DA T, #5930 min, FF L4
AEE, KBS B & i Rk T vp vk
BT 65 °C BAK K AHET, WA R B ik
AP Y BB L, A BR R AE S s 2 mL
30%1 2 FRK A RE T 1 AR W BRI R ok, T
18 HAE 590 nm AWMU . SEREE R 3 IR,
1.6 EZEERFTIEHAK

WK E2 1 pET28a-sumo-siaD™M [ 2 11 3¢
KA, B BL21 4iffarb . /D8 FAR %
EAMRRREUATEE. RJ5H IPTG 16 °C
AT RET T, WEREKIFERE . 2.0, HE
WHBRHZ S, HEA 5x107 mol/L BRmE )
Buffer B #4746 BEVEIE, R 8 21 A4 28 i
SDS-PAGE  (#0 Jl 6r 0 £ 11 /N SR 2l BT 5 i B 4
Gr i TR, AR Ulpl #-7HE 007
SRS, K SumO E AR, KSR %A
fEATFRIC Y SiaD £ M o
1.7 ZEBEERINMCEGE RN A E

FIHZALE I SiaC. SiaD F1 SiaD™'"™ HEf 7
RIS BV, LL GTP NEHIA W, c-di-GMP;
T 3 7R 2% A €6 3% (HPLC) K T & i c-di-
GMP U BE , S, WA i R TG ko AR S il

5 SN AAR £ 8 5%1072 mol/L Tris-HCI (pH 7.5),
1.5x10"" mol/L NaCl #1 5x10~° mol/L MgCl,;
SiaD & SiaD*'""M ZLik E A 7107 mol/L, SiaC
FEHN 1.4x10° mol/L. RIWVNIKRT=IRMGE
15 min &7, JIA 5x10° mol/L GTP JfiR%), #%
A 37 °C, WM, N 0 min, 7R
FE AU FE S, A 2x107° mol/L EDTA £
1R, 100 °C 43 J& W I 5 min DL TG &1
12 000xg #.0> 5 min, FH 0.22 pmol/L J& i &
IR AE EwE, il HPLC #Edh, #5000,

HPLC ¥, | Symmetry C;s Column £
FEP K 245 nm ALK GTP 5 ¢-di-GMP, 5256
R4 3 A ER . HshH A 1x107 mol/L BSER
Bl UKV A7), S AH BN 1x107% mol/L il 2 4 (P
B fR), PEIARF A 0-9 min, 1%iRshHH B;
9-14 min, 15%iR3NAH B; 14-19 min, 25%i 5l
A8 B; 19-35min, 1%Jizh4 B,

1.8 EHRGERENFELIE

PR E RS SR, 5 T 37 °C 4%
PR35 2 ODgoo 2 1.0, HL 800 pL 5351471y
WK O3 R BIEE  TERIRTTIE P 50 pL
1xSDS # 2 il IR AT, 100 °C & )& B
# 10 min. A 12% SDS-PAGE 47 e 43 5

http://journals.im.ac.cn/actamicrocn
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J&, ¥ 2 PVDF B, 7E% T H 5%/BAs 415
HH 1 h, AN —HT 4 °CFE LR,
TBST VI 3 U, AR —Ht T2 BEE 1 h,
FRRVERE 3 K. ECL W5 . MRS, srbrss
e, LIWEL 3K,

1.9 k#I(swimming) 3L 3G

7 swimming “EAR(10 g/L & I, 5 g/L
NaCl, 0.3%3E)iN 2 L B 37 °C K53
W, BEARE T 30 °C H5 3R i i VR
B, L ER 3 K,

1.10 GST-pull down 323§

FRAE R eIk AL 25 ik . pUCP20-
siaD™M-_flag #h ik, PRECHAERE 37 °C PR 8
FEII R B, WAEDEIR . BERE . B0 )R
B 325 5 B Aglutathione magnetic Beads 1
GE V4% 2 4 1.5 mL EP &, — 1
i ASEER 4 100 ng GST-SiaC & 11, 15—
A 50 ng 4 bk T K% 2L %% # 1 (glutathione
S-transferase, GST)ZE FI/E NN IR, ZETefE IR
g b RN 2 h, fEHY Beads 456, H
Binging Buffer JE £ AL G . Ko
474 pUCP20-siaD™M-flag & 11 Fig 48 Bihn A
#4557 GST-SiaC M GST #HEHY Beads
H, F 4 °C TR IR I3 B RN R . il 4% Input
FEA A Pulldown A8 Hil 45 4719 Input A5
Pulldown FE5% A SDS-PAGE Ji¥, i1 Western
blotting [ 7 346 SiaDM'"M & 15 SiaC & [
PRI BEAER . SCREE 3.

2 BER504

2.1 REMSSH

siaD 45 siaABC JL[al4% ¢, siaD ZEN Bt
TERE N —A> 708 bp KAYEEA, LI GTG %51
FF3k (https://www.pseudomonas.com/), XTI, 7E
Z AT R EAT] 204 T siaC il siaD Z [

<l actamicro@im.ac.cn, & 010-64807516

125 bp MSERE AKX, KL T ATG R IR %5 1.
Lk, FRATTHEDN siaD i) 4w 65 17 9] o 1 SE v B
) GTG %57 LA~ ATG 7. 44
P IR SZ I UESE , A ATG MR IR %% T /Y siaD
Fe A R i FER N R h e L. Mk, 4
JE RS siaD A KM FURLE & L. ATG
AR B RSTF-0F 51 o FRATTHEI A= ok BRG]
ReJt T siaD FAl &4 T RAE, T4k
HECHE JI0 F) 5 A8 TR PR B BB 0 o 0 L o
LRGN, WEIHE 119 DMEILRREE T %
A5, RS ER R T A
2.2 HEYIWERAET

R T 2 R 58 AR A w5 A B
s, FRATHEAT T A MRS 1 e it 50
¥ PAOL. AsiaD LA J [FIAME KR T 25 °C fH L 1;
FA P EE IR 17 h BRI, M4 NE
X AE DR AT Y, E MR ER R BRRAIE s AR
JE F 30%M Z TR 45l Ve T ok, FEDE K
590 nm A4S I 25 & SR WO, T E TR
I3Hr . BPAERIBE KRN AsiaD /bt e, Wi 1
i, B AEA siaD [RI#M G B A 4 g IR AU BB
WG RNEF AR PAOL RS, SHRIEMES R —
", siaD®M [ [l b A AR H A B A T siaD
LRI G Rk A gk BB = S G . S T HEBR A= Yk
JE 7 S BN S R A Y B AR A G, AT
T p-siaD™™ -flag #4440 FR L E4 L E AsiaD
PRI o AE RS IR 25 R R, 5P R siaD
[l IR RR A b A 2 = e BRI, (AR
F siaD™M [ [a] #h G PR G AR P R . 2 RTEY
WHoE B &, 48 K24 o-di-GMP Z KR H &
i1/ Arg F1 Asp/Glu 78 5E 5 c-di-GMP HLik | &
VEEE 4>, G M R G e-di-GMIP — B8 fA i U 5%
A2 AU, R201 & T SRR LEE SiaD
c-di-GMP UM Z5 G 01 o5, AL R A 58
J&, RS , A0 c-di-GMP /K-
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o, SRR A T . FRATT A
U7 p-siaD™ " flag JFkL L5 {L % AsiaD TRtk
d, YIS A R Bk, S5EFAE R siaD [a]
ANFEARAA L, siaD™" (a1 %0 G Ak A2 M0 g I
BER, S5RESRE—%". AN siaD
SESE 119 AR & R 78 J5 A W e Al
RIS AL AT BE Y c-di-GMP YRRl E &, BT
EAEFRATARE I, g T siaDRM RO R e AR
MIAMERE, AP 25 R BoR, AR
(& siaD™OM [ AR AR AR LA T, Y
AT -
2.3 EHEFRIEKFRIEN

ST bR A b g 5% ] A P PR 1 A ) g B
FRIMEE 2R, RAENSEAMIEKEE

EREEESRE

e sk

1
Hokk

P

5 71

Q

2. 8

E LS5

T 10t

B rl []

o0 ﬁ = ]

&\@ Q\Q/ @E’o ¢§0 Q@?’o &% @%

B1 £YBEBELEEMEERITER

Figure 1 Biofilm staining and quantitative statistical
results. The upper figure indicates the formation of
biofilm by crystal violet staining, while the lower
figure shows quantitative analysis of biofilm by
optical density. **: P<0.01; ***:. P<0.001; ****;
P<0.000 1. Standard deviation represents the deviation
of the values of three samples in each group.

XK, N TR A5, He R IR, K
HPAER | AsiaD DL KA s AR [RIR MR AR A
£t Werstern blotting £l SiaD £ (k.
& 2 fit7n, 5B A siaD [m] b B Rk R 1122 A 7K
AR, SiaD®'M | AR K A FR Y SiaD®!A
S M 454 0 I R4S SiaDR*MA LK RS
Ar SiaDMPM RIOA TR ) kKR B %
5o DA ESCERZE RUE B, £ 28 A8 [ Ab B iR
() AR ) e IS SR T ) B 3 25 R SR I R kK
2.4 RI119M 3T
HEIER
TAMZ BTAFFTUER SiaC &5 SiaD FEHZ
[ A7 A AR, 1T H. SiaC # [1 R iR 1k J5 mT
PL#E SiaD DGC & ITE M, {2#F c-di-GMP
(7=, SRR A R B ARG
I R119M 2875 A GBS MR 1 SiaD 2 5 SiaC HY
ZiGEed), élﬂﬁﬂfﬂm,ﬁ\lﬂﬁm BT B IE X — A
W, FATHATT GST-pull down =25, 18 it
Western blotting fx il & [ AHEAEH- . AT
wE AR AR EAE R, % GST iR E A
PEXTRE . 40 3 FfFs, SiaC il SiaDMPME 2
[ A7 AR S A ELVE FH o X 2B R119M 8 AR Jf:
520 SiaC-SiaD & 1[0 (I AH EAEH -

22N SiaC-SiaD 2 [8) &Y

Anti-flag — — . —

AN-RNAP | o o . i . —

< ay r,}% rb% fb?f’ ‘b—q" ‘b—oﬂ
Q % 9 - Ao
Qx&\@ ..®®..c9' A » c:,\‘"“g\ o >

2 Western blotting 3238 45 R
Figure 2 Western blotting results.

http://journals.im.ac.cn/actamicrocn
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siaD*'Mflag  +  + o+ o+ + 4 2.6 BEETERYNE
GST - - - b . S,
L el 351 SiaDM™ 26 F1R RS A0RH
f4,3% (high performance liquid chromatography,
Anti-flag | S —— g HPLOH A I A SNIHE LR 2 fk . Wil 5 7

Anti-GST
— - -

Input Pull down

3 GST-pull down LI &R
Figure 3 GST-pull down experimental results.

25 FEER SiaDVPMBIESRIER AL

TR R119M ZRAEX} SiaD {451 BT 14
152 M, FRATRE Y IE ) 9 pET28a-sumo-
siaD™M Fm 4 JFokr L b = BL21(DE3)E&2 4
ifirh, 2 IPTG S, EAHAEMAFRBREK
WA, AaifbEA, 158 HAEA SiaDV M,
WK 4 Fi, 1529 40 kDa &b 3 BRS04
5 Sumo-SiaD®'"M ® 4 FE IS EHAHA . &
Ulpl & 1B AV )G , 7620 25 kDa 4b H B4R 744
M, 5 HARZ R SiaDM M [ BB (EAHST

42.8 kDa
26.8 kDa

4 SiaD*'MEH4YL

Figure 4 SiaD®''""M protein purification. M: blue
Plusll Protein Marker; 1: supernatant of thallus
fragmentation; 2: after hanging the nickel column,
the flow through liquid; 3-9: SiaD*""*™ protein with
sumo label collected, with a size of 42.8 kDa; 10: cut
the target protein of sumo label, the size is 26.8 kDa.

<l actamicro@im.ac.cn, & 010-64807516

7N, SiaC FIEFAT SiaD HTIREY S GTP i
Bla, HM c-di-GMP; {HE SiaC £ SiaD®'"™M
EARAYES GTP BE)E, AR KRERK
c-di-GMP & & W] AR T B4 Y SiaD . X —
GER LW, S5H AR SiaD & FAEEE A,
SiaD™"M B KRR T
2.7 ETHRzshEE DRV

WFFEUESE , M =5V B Y c-di-GMP 5 R
YIRS IR IE U3 DA OG5 TR FE 1Y) ¢-di-GMP
SHE s, DR g R EoR,
AR siaD™ M IR R R A B e i £, (H
J& SiaD™M B S SO o A T ik — 2
5%¢ SiaD S ANEZ SBE IR, FRATTAT R AR 1
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Figure 5 Production of c-di-GMP by HPLC.

Standard deviation represents the deviation of the
values of three samples in each group.
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Figure 6 Detection of movement ability of mutant
strains. A: the image above is captured after
incubation at 30 °C for 12 h. 1: AsiaD/p-siaD-flag;
2: AsiaD/p-siaD™M-flag; 3: AsiaD/p-siaD™-flag;
4: AsiaD/p—SiaDRllgM'RZ01A—ﬂag; B: the upper figure
shows the measurement and analysis of the mossy
diameter. Standard deviation represents the
deviation of the values of three samples in each

group.
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