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L bRk
1.1 ##
111 BERR R FIRS 3735

KIGFT % ( Escherichia coli) DH5o W H K AR
AR RS W, 46 B €0 7 4 3R T RN4220 J2
PR PR A TR N DD ok ke o R, W A4 A2 A8 1 A1
SR BORL DNA W 5 b st IR B 4 A= IR FR A
Al RO AERIE ATCC 29213 Frifl @ Ak A
] T Al v e DR A B P ST 4 B (R
ZHBRA 29213 nos il 52 2242 £ (nos mutant , Anos )
ARSI R P DU FORL pLISO T [ i
DUk RV BT R 7)o B 37 KM FF 18 1 4
W04 25 R 1 B A B9 Luria-Bertani 35 37 3 (LB)
IR I W K IR 17 1% 37 25 ( Trypticase Soy Broth,
TSB) 2y 5645 2 H i, il 012 W A % ( Brain Heart
Infusion Broth, BHI) ¥% 7% 3L B F 56 A Y+
ARARAHE
1.1.2 &5

HEHE K W AP E Merk 24w, 522 (R HME
T JORE R B2 O & B L SRR RO
PRy E] , PCR Purification Kit I3 H QIAGEN, BHE
ity T A BK R B R N H R M AE RN
A TR R oy A BRA W T, BP
clonase Il i f1 EcoR 1 , BamH 1 N Y] fif 4 B
Thermo Fisher Scientific /&), i3 & fb & B B
Sigma-Aldrich 2y %] , RNAprep pure 40 & RNA 2

B &, ok v i 1aR) & S i B e b e
JiE DNA [al Wi 7] & I B R AR A AL B A BR A
Al RS T AN RN 2 28 (Crystal violet ) i)
H 22 R YRR TR A A
1.2 FRIZFHM pLIS0-nos HIHIEE

pLISO A i — 1> (0,7 2 BK 1T 595 D1 %
BRI ERBITF AN R Z NI, EaEe
HAPRE N BA R G R U4 o 03 45 2k
B ATCC 29213 LR 4H DNA #5438 i Primer
Premier 6,7%731 29213 nos &K f F IS 3 X 38
HI51 4, fiv 4 M pLI50-nos-F F1 pLI50-nos-R ( &
1) ,PCR ¥4 nos )78l 574, PCR W 5%
4:95 C 3 min,95 C 15 5,52 °C 155,72 C 1
min 50 s,72 °C 8 min, 335 MGE#, PCR F=44k
fRJE FI pLISO Fokisr 5] BamH 1 1 EcoR T %L
fitFD] (37 °C,2 h) | BUish e vk e BRI [P Sc i)
A E R . i A NANODROP 2000 43 1] il 7
PCR 7=y 1 pLISO Jioks RIS ik B2, LA 3: 1 (PCR
PR BURL) YRR R MR BE LU AE T4 $EREERTR 4 C
WM, EE AL E. coil DHS o, 27 (100
g/ mL) LB AR b BRI TR ¥ , 97 3 T kO 52 X
Joki . M pLISO ) BamH 1 #l EcoR 1 EEI:
sETR RS 1) pLISO-ZY-F 1 pLISO-ZY-R , i
1t PCR B ki AR BER/IN, P 3 3iE 7 51 . PCR
RN 44195 C 3 min,95 C 15 5,52 °C 15 5,72
°C 2 min 15 5,72 °C 8 min,4 C {5%¢, 3L 35 MG
7

Fz1 XIGRETAE PCR 5|4

Tab.1 PCR primers used in the experiment

Elk7) ElL7)s2 ] a5 Kz Jifbes

Primers Primer sequence Restriction site  Length/bp Introduction
pLI50-nos-F CGCGGATCCTTGACGAATTCTACTAGCCT BamH 1 1704 nos JEH G 37 #5191 Amplification
pLIS0-nos-R GCCGGAATTCTTAATGATGGAAAGGGCACTGG  EcoR | of nos gene and its promoter sequence
pLIS0-ZY -F GGTTCTTCTCAACGCACAATAA 2 266 HHA R BUSIE Verify the
pLISO-ZY -R GAATAAGGGCGACACGGA size of the insert on the plasmid

RT-nos-F AGCACCGCCATTATCTCCAACATT 124 nos %:H %3k 7K Detection of relative

RT-nos-R ATGATGGAAAGGGCACTGGTTAGC transcription levels of the nos gene

1.3 IREFRBEBEL

S A R ) < 00 4 BR TR S RE R 2R R
=% R AR A KL, B 2R T e A B B 0
HIBREA RNA220 HHEA T o 4 2 (0 3 20 BR BRT 119
MR FSH I3 ] PR, 10 pL 1
100 ~300 ng/pL BYFCRIANA 160 L Y45 B (776
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BRI RN4220 JEsz A5 i b, 52 3R 5 I AT
B AR PR EIEE 15 min, S HESCHER 14 ]
YR S RO IR SR, S8
Sy HLHE 2.5 KV, HLBEL 200 Ohms, H1.75 25 wFo i
F2)5, ST R A 1 mL BHI 3 #3535 fa b AR, 75
SHRAZJEW AR EP 45,30 C s %
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2 h(120 ~150 v/min) , W H 100 wL & 7E 10 pg/
mL SR M TSA Bz [,30 CHiFFAEREHIFR 2 d
(30 °C 401 H R 20 7T ARS8 st AN 45 oy K HE AR
5) o 10 ng/mL 8% K (chl-10) 4 20 Jfa 4l 75
TSA |77, 7E 30 CHFEA P AR, 30 T
3 mL TSB( chl-10) A3 7255 AL i) RN4220 , 75 %5 %45
BRI 37 CALBE 1 h A 4 o BE , S IRUSORE, Jf:
TESRNEWEBEIE A A BORE . BN BORL 5 4, #4 48
RIN4220 &1 i) Joks B 28 L 3] H AR BR Anos Hr,
BV BRIE b 72 30 CHFRFAL iy H bR i bk,
SEM AL TORE , S8 5 TEBRNR M BE RS E A A Bk
1.4 £HBHHKE nos EETREFTHRET
1.4.1 PCR %X%E

N T nos i FRIB WM, 43I LL 6 A1 i
T 1 TR R 1) SR DNA S ik, SR A pLISO-ZY-F
1 pLISO-ZY-R 5| ¥y i#kAT PCR ¥ 1, i & ) 1)
nos 15 FIRFE RN 44 N Anos-pLI50-nos
1.4.2 FOGE KN nos e /K-

LBl SR it 3 2 B AR, B RE A 3
AT, R HIBRIN Y PCR P2, #£47 5 it PCR £
D, 53 BT nos 5k PA] 14 AH X0 8 38 1 ( LA B A B I
WT % 7KK 1, 52 Anos F1 Anos-pLI50-nos
MR SRARF) o NS EFE 16S 1DNA 5 JF
B C{H, DA ATCC 29213 F1 (1) nos FL R334
() CuE RS, 38 Anos-pLIS0-nos 1 nos
AR s .

1.5 iR NO X £ KEENFIM

PR B BECE BT Y TSA M bRk, 37
CHFRAEREFR 12 ~ 16 h, 73 5P WT F1 Anos £
3G K, R 2 TSB WA s F L, 37 C 4R
IR SR (200 ~300 r/min) o i BA KA
PR H3 5 A 50 mL TSB 1 250 mL HEJE L, 41

5 OD {E¥4°4 0.05, WT Fl Anos BRSSP 3 i
(37°C,200 v/min) "', U 5 45 /)N B 4% 96 R
OD o fBL, FE45 5 T BT R T THECE I o 5 57
MW B MOREE A A, SR
GraphPad. Prism. v 5.0 ¥}, LABEFRETE] t RppE Ak
B, B S 3 A AT BT T B0 0 E Y (e R
AL FRZ2 ] WT Fl Anos , nos-pLI50-nos [ A= < il
2o AR SCHR O E AR R (/NI B
R VR BTG B0 A R AR ) AR DL R
] ¢ SRR AR AR, In2 (5 DA TR (A 1 1 18] Y 24148 A
ARRR, e AR KRR 2. T A it 2 i s

fd A TG B o 2 25 5
1.6 Triton X-100 FESH BB S

i WT FI Anos £ TSB W F 37 CHc iz =
ODgoo i 1.2 Z8 1. 320 Lk 1555 400 1 15 52 0 L)
1: 1003 17 1% 4C i B i fif TSB & A 1 mol/L
NaCl, 375 37 C FIFEZE OD,, 8 0.6 ~0.8, j
i 5 000 mol/L #4.0> 5 min WK G 20 A, FH B0v%
(M JCHA 25 B YR, A HRAERI K . HFEE
THAFRMATR B 22 bl th % 4 50 mmol/L Tris-HCI
(pH 7.5) #010. 1% Triton X-100, SR I W24 1R 20
1630 C MR T, IF & ODg 121k, 253
TEZIFZ] (OD,) brifEfbhy ODg , BB B B 54 i
(I E 43k = [ (0D, — 0D, )/0D, ] x 100" 3 30
min Jl 5 1 YR ODg, MEL, T SE Bl 1% E 3 A
7o
1.7 FEALSRRAE

16 H,0, AP Z T, ¥ WT Fl Anos TH AR TEFH
B 9 Mueller-Hinton [A 7% ( CAMHB) 84
Fead % (37 °C ,200 r/min) , FF7EF £ CAMHB
Hi DL 2% B AT AR 751 Wbk K
ﬁq:'/ﬁﬁ ( ODgy =0.6), @ﬁ%'b{ﬁﬁ, 1E PBS tf
FAREMIK, JF7E CAMHB Hrff e 2 Tl vk 32, % B
T 2 x 107 cfu/mL, ¥ 25 wL(29 5 x10° cfu) iy
R ALL 200 L 28K F CAMHB A1 30
mmol/L H,0, [fj CAMHB, 7E 37 °C {8 (120 v/
min) 5 F 20 min,40 min, #£ 50K EAE PBS hfi
BEIURATAE TSB Bt b #1714k, # Bl rh &
A 2 500 U/mL 53 Ak Ui D AT 13 K 5k B 1Y
H,0, B & A, i i+ BT B R Y cfu/
mL FEIERUM RN T2 . B & —=3
By IRE , R ME R XM £ drifE22(SD) o Gt
A HPAE (IBM SPSS Statistics 22 ) H4#i Fj Student ¢
Krge i 7. NO #ii 5] L-NNA X} H,0, X5 1) %
e : H, 0, Kb A #E 45 20 B8 H,0, A& KL AH A
25 L B 43 0 A G R B CAMHB, % 10
mmol/L L-NNA [ CAMHB, 10 mM H,0, ¥
CAMHB, 10 mmol/L H,0, #1 L-NNA 1y CAMHB
H o WRAR R S i TR A
1.8 ZFRELBERNEHSEYHE

I TSB “F-A I s fEHz A TSB 32 R 37
CREACHEFR (200 v/min) ™ J] TSB i B T Wi
(1% ARF) , M€ ODgo, (I EME . I TSB i BT
W&, il OD, 3] 0. 01, 96 G LAk H &L A 100
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WL R BRIV, kb O VR AR B P e i %, R AR T
FLMH 4 f1 38,37 C 555 24 h, Jf] 150 pL PBS
TCREVA AL FE 3 YR (] 25% [ 5 10 min, 1%
HE AR B SR KT) , 200 pl 1% %5 5 %5 44 4 10
min'>* o W 45 S YRR, G T AR B K 2%
1% PR TR AR YR, B IRTC e, W BRI,
BRI THIIKE, B ML InNA 100 pL
33% Pk S R W14, 20 min L)V A 25 i 22 5590
nm 05 W B P B AR S £ L A R AR Y
OD 35fi ; BAP BRI 4 S FA74,

1.8 1 AMJEE NO X 4 vy (2 9 %) BK i A 4 i
TE W 2

T HESE NO R4 007 248 BR 1 A W) IR A
SO, B SR PO A [RIVR FE 1) NO it {4 SNP, £
AR NO HR WA R o 4% B 22 i i ik
8 A TR A I 3, ZE AR B S RO BT P AL 1
mol/L f#) SNP ¥ %5 i & 28 ¥k & &y 250 wmol/L |
500 wmol/ L, Kl A= Py 9k B A2 4k

bp

5 000
3 000

2 000
1 500

(a)

(a)nos J£[H PCR ¥, 1 ~5 JKi& A Anos-pLI50-nos B #K,6 kB2 LA WT JEK 2 DNA SAHHT A B XTI (b) 286 R fill i 3 Fh i
¥ nos RYFIA R

(a) nos gene PCR detection, lanes 1 to 5 were Anos-pLI50-nos strain, and lane 6 was a positive control using WT genomic DNA as a

Relative Quantification

1.8.2 YT NO X 4 0 10 5 4 BR 1 A 1 1 i
TE G 53 T

F R8T R 19 J7 325, K2 WT | Anos 1 Anos-
pLIS0-nos #it B 35 % 5 A W B A2 46, et B
JrilE E

2 AR50

2.1 HEREFERWEE

DAk R8BSR, 38 0 7 T 5Ok i U f7
&5 BamH 1 1 EcoR 1 Wi¥i ()51 9147 PCR, i)
A nos B R T 8 X3 R Bk PCR Bk
/A2 266 bp( 1 704 bp JinJikL L 562 bp) . 6
PREF I 18 BV A AR BN 3% AT 3 38 B0k,
Bl la iR, 2 45 R W E 1b Fi7R, Anos-
pLI50-nos H1 nos JE R B D ik , Fe ik 42 B 4R
BEiRk WT Y 18 £%, UEWITE Anos HbkitF A RN,
AT DI A i 2238 B AR B F i — 25 Rl Py R NO
Xof 4 B0 R A BRI AR T o

20
——
| .I
15 E utated
i
| .I
10 ey
» .I
- :I
e
5 e
o
e
A nos—pLI50—-nos A nos
(b)

template; (b) Fluorescence quantitative determination of the expression level of nos gene of three strains
B 1 nos iTRIZE#k Anos-pLIS0-nos #J PCR F1 Real-Time PCR #&il
Fig.1 PCR and Real-Time PCR detection of nos in over-expression strain Anos-pLI50-nos

2.2 MR NO 3T & KERERER M

B 2 AT AL, R 48 e FR i, WT 5 Anos
BRAHEL, WT 7E 1 ~3 h 4B R 247 T Anos BB
(P<0.05),7E 3 h By B 22 fH K B | K (P <
0.001) ., WT 53 FRF KA L Anos-pLI50-nos,
{XAE 3 h B WT R #E B B & Fad B WAk (P <
0.001), 3 FIEARESAERE TR 6 h 2o A7 4H TR VR FE %
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VT KA AR E

R T TR 3 R A T A I ] B A K
RN 25 HEBR D 00 240 25 S X S 0 4 R
IR T e, A 52 56 4G I BB AR TR WT | nos B 2K TR
Anos Fllit FEIE KR Anos-pLI50-nos |1 AR |3 2R
(BEI3). #RE/:R,WTTE 1 h i HAE KRR
RORAE, T ~3 h 4EFFTE 0.95 o4y, B oA Kl



33 ST, A5 - B A A R — AL S S R FE I e 415

ZIFUHTR,6 h Fb A K R0 0, Anos TR AR
TE0 ~3 h AERKHERLT WT,3 ~4 h [lbAK
FEARFL AR B I 4 h A B KA, #5308 WT
MR AR 8, Bl 5 T AR BRI 1 F B Ak
0 ~2 h HeARKHRRFLE M, IFAE 2 h 253
KE(WEET WT),2 ~3 h kA RKEZELRT
K%,3 h BELAEKEZL 2 h FRET 3.83 15,3 ~4
h P AR R B T, 2 JE BRI

SEZ, WP NO B2k Fild Rk ¥ F: 5
S €0 7 2 3K TR T AR 2 0D RG5O bl A K TR
(A INER] ) ) Z kb _E T e 5l o R 3 B ) 5 1)
R,

9.0
8.5
8.0

7.5

—=— A nos-pLI150-nos

7. 04 N

CHESENPIE S
Logarithm of bacteria amount

6'50123456789101112

WA Time/h

2  WT,Anos,Anos-pLI50-nos 44K i 2%
Fig.2 WT, Anos,Anos-pLI50-nos growth curve

—o— WT
L.5 A —&— A nos—pLI50-nos
-&k- Anos

A K@ #E Special growth rate

1 2 3 4 5 6 7 8 9 10 11 12
i} &) Time/h

3 WT, Anos , Anos-pLI50-nos Ltk &K EZR
Fig.3 WT, Anos, Anos-pLI50-nos specific growth rate

2.3 WiEME NO 3t BRHNE

il 4 iR, Anos TP I 3 7E 45 B[] B
B T A EH WT, WT 78 8 h 245 I [ i
RIELAR NP K AL, Anos b WT ZEIR 1 h,
MEL 4,5 AILIE H,0 ~60 min [ ¥R E(E1E
3% LhN,90 ~ 150 min Z{H— B 484 11% /£
47,180 ~270 min, [ Anos F R4 e KAH.,

M WT AERaTRE, BIEREEB TN,
AR HWEFRZEME I 4.143%

50
40

=R

N

= 30

[}

ES

—

g 20

> —A—

o WT
10 —©— Anos

0 30 60 90 120 150 180 210 240 270 300

B8] Time/min

4 Triton X-100 FSEHTHEFEFEK(WT)
1 nos TREKE TR ( Anos ) BB &
Fig.4 Autolysis of wild and nos-deficient strains

under Triton X-100 induction conditions

= 15
N~ * k%
S e
g ] T
~ e e
2 B
P
“ 10
o
w
o—
[}
>
-
R 5
im S s I e I

90 120 150 180 210 240 270
Bf ] Time/min
IV A< (R nos BRI BRI AE R, BB 3 S PATLLIN 1A
MR = BRUEZE KW nos B THBR TR A TR PR 1 18 30 10 10
FHER, . P<0.05; % %.P<0.01; = % x.P<0.001
The difference of autolysis rate was nos-missing strain minus wild
type, and the value was the strain of three parallel groups =
standard deviation. The T test showed significant difference in
autolysis rate of nos-deleted strain and wild strain, *.P <0.05;
# 4, P<0.01; * % %.P<0.001
E5 BEE nos RAEMMTFERKBRENEE
Fig.5 Differences in autolysis rate between nos-

deleted strains and wild strains in each time period

2.4 NOS XHAEMENL R BRI

ntEl 6 fros, 5B AR w bk WT A H gL, H, 0,
KbFE 20 min Ji7 Anos fE15E %0 WT 1) 24.98% , 4b
PR 40 min J5AATEFEN WT 199, 11% ., i3 FKIKH
¥k Anos-pLI50-nos AN ] B AOAEIG R 5 WT %
o BEE H,0, 5% 05 i [A) A9 $5 22, saNOS 4§ 1
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NO fI 11 A I A A2

2 WT B2 A nos B A nos—pL150-nos

100

10

FiE# Surivial rate /%

0.1

ffE] Time/min

HEXT OV R 4% 35 T 30 mmol/L Hy O, , Ff-3 1o % e i B -1 AR
£ 20 min WEIAATE . IR ZELANR 3 WE R AF I = pnifi
2%, TG R W I 25 1 2 5

Log phase bacteria were exposed to 30 mmol/L H,0,, and
survival was monitored every 20 min by serial dilution plating.
Error bars represent the mean + SD deviation of three replicates,

and the T test shows significant differences
B 6 7R[E NOS RiEKFHAEK
LR TS
Fig. 6 Survival rate of bacteria with different

NOS expression levels under oxidative stress

2.5 L-NNAXE&EHERGEM

ML T BT LU R AR R A A
I L-NNA b 34 B 00 1 2 BR R, TGI8 2 B A A
WT 5% J2& Anos ¥R FE B0 H 40 B 2514 , {5 A1 H,0,
— AL, BT LA 2 5R H, 0, B S AL A 1R
FHo L-NNA 58 H,0, 7% 1) 4 B €0 8 45 3K 14 1
WT 1 Anos HERAFTE S E AR
2.6 NO &M #H R0
2.6.1  PYUEYE NO XA P s ity 5 il

WE 8 Jrw, Anos FIEF AL R R WT FrAH Eb
VIR BRE 108 o FHSURINT nos JE R ifE 4T
WRIBZ G, WY B Be 145 20 101 &, 18 B P TR
£ NO XJ 4 ¥ (K AE WA s E . 5
JEPE NO 2 A= K2R A] , nos 1 RiIKIFA 5%
M A= R R F T B , T L 3k % 36 B R 1) B RS 7
WA BT .
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| Kk k. 1 I k.x.d
= Mo 1 e 1
$ 1200 NS A J—
® 100 - €23 WT+L.-NNA
~ 80 BSWT+H,0,
= (0 WT+L-NNA+H,0,
= 60 A nos
& 40 A nos+L.-NNA
b 20 4 83 A nostl,0,
et A nos+H,0,+L-NNA
9 AR 1
*k

Al 10 mmol/L H,0, ,10 mmol/L L-NNA,10 mmol/L H,0, + L-
NNA 4b3 20 min FHRAFIE 2, RZELACE 3 RE LA
(B = briE2E , T AL S0 W B 35 22 S
Survival was calculated by treatment with 10 mmol/L H,0,, 10
mM L-NNA, 10 mmol/L H,0, + L-NNA for 20 min. Error bars
represent the mean + SD deviation of three replicates, and the T
test shows significant differences
E7 NOS i L-NNA #0 H,0, %f
A[E) NOS ik 7K FHH E 77 iE FE 8200
Fig.7 The effect of NOS inhibitors L-NNA and H, O,
on the survival rate of bacteria with
different NOS expression levels
WT EZ3 Anos H A nos—pLI150-nos

N
0.16 f !
*
*
- 1
0.12
S
Dm . nn
= : l:l
0.08 P
0.04 = =

B 8 WT,Anos.Anos-pLI50-nos
Bk E MR PER B BE T LL B
Fig.8 Comparison of WT, Anos and Anos

replenishment biofilm formation ability

2.6.2 HNJEE NO X A= U HIs i) 5

H AT R 28O T 40 NOS 3 e iy 418 # 42
HTE NO [ B A W22 A 0 L, A AR i o =
i) Fenton S Fo O T B UE saNOS J2& 7552 1 S
I NO A B, ) 85 35 2% P s i SNP AG:
nos BRI SZ A FL M SMIEPE NO XAz 494 1% 1 i
WO
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W9 PR, X B AR Bk WT, 7E 250 ~ 500
wmol/ L SNP ZRANFE FE N , A= Wy BB i HEFiti 5 SNP
(5 T o, 3 W) A 1 NO Bk (NO x4
LA A FEPER) o X T Anos Flid Rk
B, 750 250 pmol/L (4 SNP J5 A= ¥y 9 i B &5
N, A P S TR A bR (Y
SNP ¥ i FF 5 51 500 wmol/L B}, A= Wy fry -
I TR, Hoh Anos IUBERE JIRESNIRT WT K
Fo Anos 33K 3K B bR AT REJE R A nos & PRI 7E 5
R b Feik , IEMEF KA R E R WT B2

nos MR J7 AR
0.4 Em %18 Control x
=4 250 pmol/L - - —k
E3 500 umol/L ' !
0.3 *

0D590

0.2

0.1

0 o= .
A nos—pLI150-nos

WT A nos
B9 FERE SNP 3t 3 MEikEYH R
Fig.9 Effect of different concentrations

of SNP on biofilm of three strains
3 e

SH O R R T OO Z A A
iNOS [ 4 12 22 R MR > o b Ah, & B
) 20 R T 0 e X 7 B S B DA T SIE i £
I, BPANIE NO HLAT AR X AR H TR B
FER IR NO — A AL R B T T AR A,
saNOS Y TIRERIE R R T NO 1y B AL W)=
PR, BIVFE 2440 B4 RN AR AP ], A 5 4%
REA G 8 A ER T 29213 IRYE NO BRI
T BRI B LA WA A B 9 6 B (08 A R
BRI A A AR LR A0 BT Y B A I T R SR
(bR Wl , 2 W IE B A R R BT AL, IR
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nitrosative stress response of Staphylococcus aureus is required

Phenotypic function of nitric oxide synthase in Staphylococcus aureus

WU Congwen'”, BAO Baolong'*
(1. Key Laboratory of Exploration and Utilization of Aquatic Genetic Resources, Ministry of Education, Shanghai Ocean

University , Shanghai 201306, China; 2. National Demonstration Center for Experimental Fisheries Science Education, Shanghai
Ocean Universitry, Shanghai 201306, China)

Abstract; In order to study the function and effect of staphylococcus aureus nitric oxide synthase, the full-
length sequence of the gene was cloned, and the nitric oxide synthase overexpressing strain was constructed
based on the nitric oxide synthase gene-deficient strain. Type validation was conducted to study the effect of
NO on bacterial phenotype. The resulis showed that: the loss of nitric oxide synthase accelerated the rate of
autolysis of bacteria, decreased the ability of anti-oxidation killing and the biofilm formation, both the loss and
overexpression of nitric oxide synthase can affect the normal growth cycle and rate of bacteria. The different
effects of exogenous NO on the biofilms of wild strains, knockout strains and overexpressing strains indicate
that S. aureus nitric oxide synthase is also involved in the regulation of exogenous NO on biofilms. A series of
phenotypic results indicate that the endogenous NO action of S. aureus not only blocks the Fenton reaction,
enhances catalase activity, but also acts as a signaling molecule to regulate the transcription and expression of
bacterial genes.

Key words: Staphylococcus aureus ; nitric oxide synthase; antioxidant killing; growth rate; autolysis; biofilm
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