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Abstract: The two-component signal transduction system SrrAB can sense the change of oxygen
concentration in the external environment, affect the transcription of target genes through the change of
phosphorylation level, and thus regulate a variety of biological characteristics of Staphylococcus. Studies
have found that SrrAB is closely related to the virulence and biofilm formation of Staphylococcus, and the
regulatory mechanisms under aerobic and anaerobic conditions are different. However, the role of SrrAB
in staphylococcal growth and metabolism, and its mechanism in pathogen-host interaction remain unclear.
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Combined with the previous research of our laboratory, we reviewed the recent studies of SrrAB on the
growth and metabolism in recent years, meanwhile, illuminated the interaction between SrrAB and innate
immune cells so as to provide theoretical basis for the control of Staphylococcus infection.
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THFE— o0 F i E M2 7 A W 4+ N RS, JFTE
I A P B2 1 NAD iR 5 NADH, P R 11
OB R A KA (R AT E ;s TEIRESRET
PIERRR A A LR s AR, TR RER S AL
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Figure 1 The role of TCS-SrrAB in the growth and metabolism of Staphylococcus
TE: SrB: BSJEAEM, BN O 4k; SreA: JENE N, SRR T LR, @ BEAER,; Tz
SR HIEAER, BEOREEER. +0: EAASUT; -0 HERASKMT

Note: StrB: Transmembrane protein, sensing and responding upon the signaling, SrrB is autophosphorylated and transfers the phosphoryl
group (@) to SrrA, which is located in the cytoplasm; colorless hollow circle shows oxygen; Solid lines indicate direct effect, and dotted

14]

NN

lines indicate indirect effect. +O,: Under oxic conditions; —O,: Under microaerobic conditions
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—3, FEI% INOS™ /R A LRI . NO Ay
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HEHEMSS DNA Z5)EE TEY AR T IE B AR
ATAREALY S AR T A AR T L A A A B
TR VE 55 P T T AN TR 220 7 R T S e I A B
HEHLE FAUM (1 TNF, IL-17A IL-1p, IL-10
MTARE v 55) A9 R AR FH B A Wik 4t M i) & Wi A
F, X 5 A RE A M ) B BT (U PIA . R 3R R
TP AR T A W BB L B A
SrrAB T 4 B 10 7] 4 3K T 1% Bz ) 4 3K 14 A ) i
T P B9V LA AR . Pragman 25O &
B, 48 (0 R A ERH (S, aureus MNS) SrrAB 7 H.4¢
R icaR (icad WM FEYE S, i
i icaADBC W% sl D AE ML L RS
HF, SrrAB i icaR 5%, W55 T IcaR X
icaADBC s MlfERT, 4 hn A=Yy n e il fe
J1o Ulrich Z5U"SURH pBT2 A4 4x o (0 A 45 Bk T
(ATCC35556) srrdB 9875 Pk, RT-PCR 45 R IR,
TERAAFNET srrdAB 375k TeaA 3Rk & 2 351K
FHF APk EMSA S5 R /R, B fb SrrA g5 icad
JA BT IX (100 bp)dsf, FERIERAZLM T SrrAB
B icad ik . f23F PIA WA B i3G5 A 4
BT . B PIA 4, H2#h DNA (Extracellular DNA,
eDNA)J2 4 ¥ {07 %) 3K 18 A= W) SETE B ) 2624 240 i
(] 35 3t B2 ZH RO o3, A 5 A A BR TR A T R e A
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5 B % BRI AE WA B RS- E R 3R B 4
PRI EIH icaR BIFESR, FROIANG] T icad W%
x, SECEYBIE OB R T L
AP BOCIERE R T R, R WA IR srrAB
FEAL R A PR A O SR AN TR U d 22 T A A, TN
IR B PR 24 f B R [Hl (Pyruvate Formate Lyase, pfld)
e sKCF W R IR, I HLBER ALY SrrA BB pfid
WA s FIXE5 4, $ StrAB IEHY pfld 3k
MR srrAB J 2 B PR EAE YIRS )
200 M ) BE R0 RRAIR L S B8O M oA BT A T
Mo AN RE R B A ER A SrrAB 5417 PCD 1

4 TCS-SrrAB R ERF A PCD F i
fER

1 NP HESET- (Programmed Cell Death,
PCD)# 53 F ML H AT ATE A, ok AR+
cid/lrg R A 2 BR 1 40 A6 T AN LA 1) o T
il A, A I S 4 2L e A
S HPPY, CidA A (K & i) #9311
FEA MR B KT & I R A ROET- 2%,
Death Raft)[29] . 2R T ZRIY B R fL A
(Holin) , 5| i B 2 % b I 38 76 ffg BE Ji /K i il
(Murein Hydrolase), I [T ¥ fif 4 fifL % o il IR B
SHAMEZRIET-PY, 5 CidA EFAMIZ, LreA i
T CidA ) EMALVEREXHT CidA BYTE
(Antiholin)®", E ., CidA/LrgA %%t (Holin-Antiholin
System)# A HFE4ME PCD WIHLtilZ—. WA
PR o A A ERTE (S, aureus RN6390) cidA
R 535 2 725 R R I 7 RS P 0 A e B R I
FEAN R RO, XA 3 A BIURAE AR, R
IrgAB 13RI 45K, A CidA 5 LrgA L
ik e T A ER A AL AE T, Ak, CidB IETA
A EERE ROS 177 A HE SR 41 B X ROS
AR (FE R B i) s CidC (Pyruvate Oxidase)
N R B A R 218, FEAN T PCD AR IR F BE &
AR,

CidA/LrgA R2ZAEANT PCD HhAYVEF 2% £ Fil
DU A RZ M, G 2 T A R PR 5 v g a1 A 2
(35 mmol/L). MRS A SN ST ¥ CidR .
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s £, % ROS MBUsERS N, I B AL %k
Fefl 2 ROS REBUEAKHS T cidABC WI3RAHE; 1E
AsrrAB 98 7E BR KL A B oF — 2 @ BR ciddBC
(AsrrABACidABC 78 BR) 5 HE 241 T %5 W] S o />
ROS 7oA HEREA, I H AsrrABAcidABC R7ARR S5
AcidABC Z87ERRTEAE KRR I A0 BT AR5 e
A RSN IR ARG IR GRS ROS 77 A4E)fE
BEPER AsrrAB R TE AL, $E78 SrrAB J&
LW EERE cidABC F LRI+, #id T
cid BEHY T 3 AIEEMESERJAE AR PCD:
(1) StrAB #ifil & ¥ A ER I CidA Fik, R
CidA/LrgA Fbffl, #Emi#md CidA ZERM KGR
WIER; (2) StrAB #] CidB ik, @it CidC Ik
WS 7 ARRAR ROS 7748 i, 3538 X ROS Tif 5244,
WD IR (3) cidC Gt i B4 TN ) 1 A A Tl 3
TR, RERIEFRIEE pH (H, SR AsrrdB 5878k
HFE AN B S0 2 9FE i IR HE RURIES 55 3L pH %
RERSE, MK pH EASE T CRMNR . K
pH {H NFE, FEAIRTPFIREEDIRE, il )5S
A ROS, A AE R PE IR 5 ROS S 8 5
MAE A %, 5 Thomas ZPHHFoT 45 515K,

RHE cidABC %% 5% 52 SrrAB HAEJRFE,
Windham 2P W T 5 cidABC IS 3 T 45 JBok:
(pIHW10lac), 38 3k 50 2 UM 11 B P DA I
W SrrA X cidABC #AE TR shFiEtE, &
B4 W O A BRIA AsrrdB RASRRY cid R8T
IR T E AR 4 45,4 srrdB HANE AsrrAB
RASMKIG cidABC #AEF 10 )G 8 Fis R 284
BRI, X5 Kinkel %1258 —30, i B EMSA
g5 L B R R AL StrA BB S cidABC )i 8T 1X.(60 bp)
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Figure 2 The role of TCS-SrrAB in the innate immunity and PCD of Staphylococcus
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Note: StrB: Transmembrane protein, sensing and responding upon the signaling, SrrB is autophosphorylated and transfers the phosphoryl
group (@) to SrrA, which is located in the cytoplasm; Red solid circle shows dead bacteria, green solid circle shows living bacteria,

colorless hollow circle shows oxygen; Solid lines indicate direct effect, and dotted lines indicate indirect effect
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