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FA R HER FIZHEAE U 72RO BB T, KK 0 SEMERE S e liifbkE e E DA A Uk EW & ET- 5K
WL THEEIMTON TNz EEZ LN TND, FHEEE, fifbkFEEE R L CTOEARETT O MERENBIE
HLEHFESN TS, MALKERENEZHTIEREEITARFUCEL S FET D, LARMEILE ) LERECS
HET, BbKEORBILIZEDLZFEDHELL, TOREISCTHEL TS EEZ HD, TILKRITGE
L7 A R E R ORI BT 2 A IIFET 22, MLKBISEEOHIER HIXRESNTE LT, L
RS TR S Ty, i EmitE bicix, BETHED (L L L BETHIEZROE( LD HF N EE
PLEZLNTVD, FLKFZEOISEEMEL, PIHONAROEIICE > TEETH-TLEEZDND,

WAk AR F L, A RHE L ERRMEIC L > TR AF— - EFHEGARE LTRIHENLGHETH D08,
LB Z XU & LIS < OBEZEYSLE ORBEE FT- 2 WERAMIC L > TEFEMTH S, LovL, THE,
AL KRN B bR, —BEERICKRSE 3 OF ZRAEFEE Y VP ABES T THhDHZ ERbhoTE T,
OEBERIIREAEM D D EZAEWM E TEBIIFTE L, Hix e EMERRICE 535, BTk, &L,
R N VA, A A WSRO 2 IR ST 5, MIE T, BUAESE RO RIS
5473, ZOAFEICBW T, BUbKZEBERIZY 7T IGRES TR EEA 345 RSS) BNy 7
MEEIZBE DD LB 2 BT 5, RSSIIIEEICMISHEOBE T, AL 7 KULTPHL (HS), VAT A
VANT = B (Cys—SOH) . A FE Frd2aLT7 4 K (S—ZL7 4 R), RSSH (3 AT A /38— LT ¢
F; Cys—S-SHROINE FF o /R—ANT 4 F; GSSH), MR/ S— 2L 7 ¢ R4yFHE (HSH) 72 & & &de, WELEM
ARZIBNT, N=2L 7 ¢ Nk (FAALT R RULL) ZUoR7ERRIEEINTEY ., ZOEERE NS
NTNDENR, XX BEBIOBEO =27 ¢ MEOBREREET, 72T LTk, #ifk
KFIZE DT T I BRI, WEEHFER EOEBEICH Y | 3 LOHIEEEIC WD TIARBR SRS,

KRIFFE Tl ALK B SBEHAEN R E L TV D EE 2 DN DA ANHME Rhodobacter capsulatus % FAUWNT,
ALK FIGEPEDRIBIR T2 FE L, = ORI 21T > 2 & T, MIEAHFLKSERRE % B9 5 0 T8 O fig
B &R AT,

ATV TR, ALEEHAMEE R capsulatus 76| BALKBIKERRIEARDO~ AL — L F 2 L—F
— & L CHERET Dbk BB M ER BN+ SqrR Z[RE L7z, R capsulatus @ SqrRIZ 3 DDV AT A 5% Ff
H, ZDIHD 2 (Cysdl & Cys107) 1THE/2 HHMEFED SqrR &F 1 Z BHIARFE STz, LC-ESI-MS/MS %D
EATIZ LV, SqrR %, Na,S L ER(LA 7L & F 4 (GSSG) TRIBFLEEY 5 Z & T, Cys4l & Cys107 DRI TH TN
T RTANLVT 4 REEGERRT D ERNbhoTz, 7 T AT ¢ RSB EERK LTz SarR 13, Bz %) T\
UVIRTE & bRl LT, A L — & — i~ DNA G BIFERNMKL e oo, BRIFSNTZ 2 DD AT A ik
D RAERKE (C41S BL O CL107S) 13, Bb/AKFBIGEREZ KV, BEABME T ORBLZ #IZHH LT, WIRF
W T NagS ez HS & 720, A7 LTV 3B GSSG i, HS 12 K » TEMLEENI B E W T IV Z F- A /— AL
74 R (GSSH) IZEHIND Z EBRMBNT VD, TILDDFRERND SqrR 1%, HALKFERAFHINZARK S 4D GSSH
XL HE LTiEEA A1 (RSS) %78k L. AbKFRBICHLE LB m T RRAZFETLY Ly —¢
LTHBEL TWD Z EvbooTz,

I 5T, SarR A3, BRBENICEBWTALEMEET D2 L EZH LN LT, SarR O A XL —% —~ DNA #
BB, ~LABNFEATHZLE TR T L, 202 &5 5 SqrR i%. DNA #EABEN AL KFERES T TR,
NLBEICHIRFESES 2 LT, RSSIEHEREORI D XA F 2 7 2% LY a E &8T5 aTREMEDN RIE S iz,
ARFIEDOZATIC LV | FALKFZHIC B D 2 85 T RO ALK BRI IR s BRI O/ THERNIA B v b Fe o 72,
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Sulfide was employed as an electron donor early in the evolution of photosynthesis, with
many extant photosynthetic bacteria still capable of using sulfur compounds such as hydrogen
sulfide (H,S) as a photosynthetic electron donor. Although enzymes involved in H,S
oxidation have been characterized, mechanisms of regulation of sulfide-dependent
photosynthesis have not been elucidated. In this study, | have identified a sulfide-responsive
transcriptional repressor, SqrR, that functions as a master regulator of sulfide-dependent gene
expression in the purple photosynthetic bacterium Rhodobacter capsulatus. SqrR has three
cysteine residues, two of which, C41 and C107, are conserved in SqrR homologs from other
bacteria. LC-ESI-MS/MS analysis reveals that SqrR forms an intramolecular tetrasulfide
bond between C41 and C107 when incubated with the sulfur donor glutathione persulfide.
SqrR is oxidized in sulfide-stressed cells and tetrasulfide crosslinked SqrR binds more weakly
to a target promoter relative to unmodified SqrR. C41S and C107S R. capsulatus SqrRs lack
the ability to respond to sulfide and constitutively repress target gene expression in cells.
These results establish that SqrR is a sensor of H,S-derived reactive sulfur species that
maintain sulfide homeostasis in this photosynthetic bacterium and reveal the mechanism of
sulfide-dependent transcriptional de-repression of genes involved in sulfide metabolism. |
also found that SgrR binds heme at a near one-to-one ratio with a high binding-constant that
is similar to that of catalase. The binding affinity of the heme-bound SqrR to the target
operator region is weaker than that observed for heme-unbound SqrR. Interestingly, cellular
heme concentration is significantly decreased upon sulfide treatment. From these
observations, | conclude that SqrR responds to both sulfide and heme concentrations in vivo
to regulate sulfide-dependent photosynthesis.
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