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O PR B I A 2 R R HEAT R A, I AR 2
Mb [ 9R45 B HO3M. V68A/I07Y, 4R )5 K%
Ab - AT WG P R X- 4 S AR AT S R 4y B R AR
B Mb 5 H,S WIS, I 750 1 H0ae A s 4 45 1) 3L
8 AT b i 20 235 P O S5 M AR AL X Mb 5 HLS 45
AR, MR R EAS S NIEME H,S 183
HUEEHE pit 55 2L (10 S 56 s

1 MR57E

1.1 ##
111  RIBHHRAR B AR

S R F I 2R 08 B0 i Oy B B AR Mb B R
pGYM ik, KIEWWEAN E.coli BL21(DE3).
1.1.2 )

DNA R &0 pfu. [REIMPEZEREG Dpn 1 3EH
AT A TR AR A .
1.2 A%
1.2.1  ZRAEA Mb FURL R

il & 2 PR B Mb 545 B HO3M. V68A/
1107Y. i 4% 5248 4 HO3M Jii ki fjr F 5l ¥ h
5" GTTTAGTAGCCATCGATTGCGCCAAGC 3’ fll
5" GCTTGCGCAATCGATGGCTACTAAAC 3', L
B4R Mb pGYM NI G 15 2. il 5 RAZ A
V68A/I107Y (AY)Jsi Kt H 51 %14 5° CTAGGGCA-
GTTAACGCAACGGTACCATG 3’ Al 5 CATGG-
TACCGTTGCGTTAACTGCCCTAG 3', DLEfAEA
Mb pGYM MRS 1545 2 AL VO8A ks SR
Ja {8 51 % 57 GATCAAATACCTGGAATTCTAC-
TCTGATGCGATCATCCAC 3'#1 5" GTGGATGAT-
CGCATCAGAGTAGAATTCCAGGTATTTGATC 3’
DL A B VOSA Jit iy 15 AR 4 1 153 F R AR A
V68A/MIOTY kL. ¥ 3945 BN Jsuki i A Dpn 1 B
W3 BB AL R E.coli DHSa 400 H, ¥ 76 LB
AR 100 mg/L 2R HFR), 37 CERIE TG
BT, M % 5 ml LB £33 4 (& 100 mg/L
RAEHEER), 37°C. 220 r/min TR, HREUR
oI S6IE
1.2.2 KRR Mb RIA

BRI E E. coli BL2I(DE3)ZHfIrf, 54
LB PR (% 100 mg/L A FH &%), 37CiE R IR
JEPRBUA YR, M A 10 ml TB B3 97%E(4 100 mg/L
BWREFZR) 37C. 220 t/min TR FE. RGH%
FEARFAEL 10 100 £2F0 % 1 L TB K5 973E(4 100 mg/L
ANHHER)THER=MEP R, 37C. 150 r/min

R 7% 20 h. 2.0 (4 000 r/min, 15 min, 4°C)F 2 L
TEWCER A, BiARAER A,
1.2.3 RAER Mb 4tk

[Fa) £ A €84 11 B R 0 3 HR IO\ — R 11 B4R TR
(50 mmol/L Tris, 1 mmol/L EDTA, 4°C pH 8.6,
10 v/w), fEHASIRHEBIFRSI WM, SR5 M Bl
BN 7> & f) DNase. RNase L}z PMSF (% ik /&
0.1 g/L). & & & & 40 ) 77 (aprotinin, % ¥ JiZ
2 mg/L). A3 75 I A R A K B AR 3 AT R
SRR E NI 65%, HA 2/ [EBE 3 s, 10 min.
R R SE 4 JE, 8500 (15 000 g, 45 min, 4C), FF
WA UUE, EIESA Mb B0, K EER
VKT FEVRS) . [RII 2218 0 N [ 48 (NH,),S0, 2K
FEN 65%, SRJG4REEUKIHEFE 1 h. &.0(15 000 g,
lh, 4C), FEVUERRFEAR, HEEH Mb
B, R EIERVKBEERST, RN
TR (NH,),SO, ZIKFE N 95%, IR 4k ki i £k it
. BJa, B0(15000g 1h, 4C)FEEARETL
T FiER, S Mb A G E AT,

F /b 8 1) 2% 70 A (5 mmol/L Tris, 1 mmol/L
EDTA, 4C pH8.6)H & F Byl H i, #E 2
BESTHE Tk FIENET, £4CTENT
2L PR A VR, B 4h B GENTR. &
T 58 i 1 8 1 @ ik 2500 (15 000 r/min, 10 min,
4CYEBUE, RIGHE ACHIETR, AR &M
22wl A P01 4 1) DEAE % (2.5 emx25 cm)
dr, B RE A 1 mU/min. B2 E SR A W
Be, VELTCVESRE M A E i, 8 280 nm &b
10058 A1 ST e i R DA 2% T R L R R S T
N 2% P B (5 mmol/L Tris, 1 mmol/L EDTA,
50 mmol/L NaCl, 4°C pH 8.6)i5 %, /i Mb, il
1 280 nm Ak F 58 AR SO B 1E SR BT HE RN
K, R AR AT . R R e
BB J5 K H SDS-PAGE HLUK AL - W WG Xt 73 22
WCER LAy HEAT 0 BT, A 9F Mb 4l B35 1 4L 4
TR 27 2 A - BT O TR D A AL &
#1158 Soret 17 5 280 nm W ISIE(E B ELE KT 2, SR
JE R B A R A2 B IR B R 24 1 ml.

X b0 A i B A B AT B0 (15 000 r/min,
10 min, 4C)ZEBRYTIE, AIEE4CHET, MA
P E 48 F 22 C(20 mmol/L Tris, 1 mmol/L
EDTA, 4°C pH 8.6) i~V i &F 1 G75 #£ (2.5 cmx
50 cm)H, BEELE N 0.5 ml/min. i HZ R C
Ak sy, BT 280 nm Ak 5 ARSI B R E B
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R IR, XL A AT 4 R UACAE .
B AR 58 B2 5 SR SDS-PAGE (12%) B ik X 43
B W 5 HBEAT 43 HT A 9F Mb Al B R A
gy, AEFE AR 4G BIRG R A 24 30 g/L,
B¢ )5 1 Fl SDS-PAGE (12%) 1 Native-PAGE (12%)
PR B 2449 B 8 1 B 402 KT 90%.
124 Mb 5 H,S KM HIEEAN - 0] WLy

TR T, NaS IR T HS TEKE
Wb R A, i Na,S WAE N HS ik, 5
Mb(EFAER Mb, A HO3M. V6SA/MNL07Y)BEAT
SRV

a. mEA Mb 51t & Na,S [ M4k - AT I
Feit: U1 emx]l em A E AT, A 3ml &
8 i <0 PBS (0.1 mol/L, pH 7.4)1&W, SRJEHR
P Mb KR, BUE ST PBS ¥ IR 5 BA
JEHR 10 wmol/L 1) Mb ¥R, T 441 - o] WG FE it
e HAE 250~700 nm X B 4 KOk1E . FEINA
3.5 wl f) Na,S ¥ ¥(0.086 mol/L)(Mb 5 Na,S /K
Ebo 12 100), VR 575 2% & HLAE 250~700 nm
X 1) (45 P KO, 1 h I FEI0 S 4 20 B i)
Jeik.

b. 7F H,0, fAfEZF T, Mb 5 Na,S [ B[4
Ah - BT EE: B 1 em x 1 em B BEEL BN, N
A 3 ml &85 A K PBS (0.1 mol/L, pH 7.4)%
W, SRJEARYE Mb IR, IMNIE AR Mb T
W IR A1 DL R 10 umol/L I Mb 35, T4 4h -
A I 52 250~700 nm X 8] ) 45y KOG g
SRJEIMA 1.2 pwl HyO, (0.1 mol/L), VB4 G55
BRI 5 FEiE 5% 250~700 nm X 8] () 4= KO nE, B
& Soret i WA R E . BN 2 wlit H AL S
(catalase, 1g/L), VR2JJG#HE 2 min LAy fifid &1
H,0,. #J5, I 0.9 pl Na,S ¥ #(0.05 mol/L),
VRAIE 1 h WA B E FFid 5% 250~700 nm [X [A]
() A
1.2.5 AR Mb 45

RAE KR Mb 4 & 54, 3% H (NHL),SO,
VERDTRER], AE 25°C T R F B i v ] 2% 2R A8 BRI
A Mb dn k. BARERAEWTT: B 500 Wl iiE
#(NH,),S0, (2.5~3.0 mol/L, F£ 5 ANH ). Tris
(0.1 mol/L, 25°C pH 7.0~9.0, 3t 5 MK )M
EDTA (1 mmol/L) [ 45 s I 2 24 FL 45 i 1)
FURE A (R SE 25 M), ARG EL 4 pl Mb iR
(~30 g/L) 5 SRR 4 R & TR A |,
T B S A TN R N LA B, N RR

HET25CHERMTHEMRMEEK. &40
AT, 1d JE RIRTTE B T WS E bR A 1)
Ak, Iw R KRR IR

AT EASE, RA SRR LS4 Mb 5 H,S
N ER AR, A S B AR AR IE TS 2 mmol/L
Na,S PR A7 TR (R AT A2 70T L 45 i VR ) S Aty 13
i 0.2 mol/LITVE MR EE, FEIAN 15% ) H ),
FiHE 10 min, S5 H0R RS 2R TR IR AE.
1.2.6 KRR S SR g T

mm VAT S UG 78 Hh R 7 B L it 2 ) B
FLHT(BLI9UL £V K 43 F A 2 6 A ) DA K AR o
Prfr By K2 A B2 O X- BHERAT S (B S
Rigaku MSC RU-H3R) >R/, FIH HKL2000 %K
- H1 () Index A% 775 2 S 14 1 & 2 250R0 25 18] B
XTS5 B A5 34T Intergrate A1 Scale 402, LLIRS
Output.sca F 4 X 1. 4 X- SFHELATH Hdm )5,
KHAGFEBEREFRBMEAAELE, REMHEH
REFMAC it 17 R E 45 #kg1&, i COOT
PEIEAT P RR A R A F S S AAB IE, R e B A
R T HO A E . &SRBk R RA R
Mb HI3M (43 # 3 1.804), LL M AY-H,S (4 #F %
1.90A) I H IR AY, BAR(EE MR 1 Fis.

Table 1 X-ray data collection and refinement statistics

Mb H93M aquomet Mb AY-H,S
Data collection
PDB ID 5Z7E 5Z7F
Space group P2, P2,
Unit cell parameters /A 35.1,28.7,63.3 35.0, 28.5, 62.7
Angle/B° (105.8) (105.6)
Resolution range/A 60.89-1.80 60.38-1.90
Average multiplicity 33 2.5) 3.1(3.0)
Completeness/% 99.5 (98.59) 96.98(90.22)
llo(D) 29.4 (7.6) 15.4 (4.0)
Rierge 0.054 (0.46) 0.067(0.178)
Refinement
Number of protein atoms 1239 1239
Number of heteroatoms 102 76
Rior 0.158 0.167
Rie 0.197 0.227
R.m.s.d. from Ideal Values
Bond lengths/A 0.018 0.017
Bond angles/(°) 1.783 1.845
Ramachandran plot/%
Preferred region 98.0 96.69
Allowed region 2.0 3.31

Outliers 0 0
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21 ZRZTE Mb K Mb-H,S R RIKLEH#
2.1.1  ZEAST HO3M i Itk ot 45 44

Mb & H 153 /NS R R Bk 2 AT — A I 41 32 ik
MR RAR R B, Ko FREL AN 17 ku. £
Mb =4Eghfrf, AL EREH 8 Bl o MRHEL A
MR, 2 9ldr % A~H 4 (& 1la), Mb 7 1
T7% R FEIRIRIE AR AL T o BRHE X S5k 177 A TR
Ve () R B ) DA R S5 MR 8 A o MR, AR
Mb Ak REROR S5 . fEZECREGE M F, B C.
E. F. G ERGMSIE, JHEEE | AN MaRE
NE AR, Mb AR B R ma &
DA% 5 v s AR R B 3 [RIE R = 2R 1Y), 12 6 8 0 R

()

Ile 107

N Mb BEPEF .

78 EOR #1542 7 metMb(PDB ID: 1WLA) ]
IM2T 235 M O S5 A (B 1b), 403 Fe JR 14
T 6 MAL&sty. fEimuifEfk, M4 %K Fe JiT5
His93 i) N J5i il LA s 45 &, Fe-N Kl
2.1A; MR A X EMNIRA RS F IRE
(1) Ser92 )&% 2 5 ¥ i fe e S B (2.7A).  7E 128 Ui
JEfk, FTE 1A HO0 4 F5 Fe i FRALY &
Fe—O K 2.24, [FIFF % H,O 40T A1z I His64
TR (2.84). MLLFR ML D PR b 1) R R
FHFS C~D #2jE_ERY Lys4s L% 14 H,O 774>
B RR A, IX I R S A, AR A
R E AT Mb [ rp g st

His 64

Lys 45
Val 68

[[ 2.7

Fe—O(H,01)=2.24
Fe—N(His93)=2.1A4

Ser 92

Fig. 1 Structures of wild type horse heart Mb (wt hhMb)
(a) Tertiary structure of Mb (wild type, PDB ID: 1WLK). (b) Heme center structure of Mb (wild type, PDB ID: 1 WLK).

AT EF AR Mb 145 AR AT B o R
b, FRIHE 3] T A8 R HO3M M i ik, FFdid X-
W ERATIHRAT T HE R (1.8 A S5 M s . AE
FrR1F B R A2 HO3M i 14 Lo &5 4 i (K] 2a), 3
ity [ PR I G5 40 5 B A BG4, [ REARTE 1A H,0
5 IR Fe BLAL4LE & (Fe—O # K 2.44),
7t His64 [FFE5 1% H,0 o 7 A (2.64). H
FEAE T o E AR, Mb 3T it His93 # & ¥ Met93,
T Met93 5 41 % Fe Jii + FF 25 40z (Fe—S HIEE &
N 6R), TIETE I, MRS, EUT s
Ak R BLAELE 1 A H0 4 FA4b 7E J7 His93 7 &
(K 2b), 54L& Fe JERBLO 454, HIZ1% HO
TS RN 50%, X3 LERA R HO3M
W, 12 AL E Fe %840 T 6 BLAL 858, 55 172

2T Fe MIAR K 5 Befrgs i, X b 2R AR Rl 5 i 45
¥, ATCAR I, 21 31T BA K His6d FEARE &,
iR AR R AR MR, [FR R Met93 FHXT His93 [
MBEAL B ARE KA, IbTF C~D MEHEN Lys4s ]
BT R, BS54 RKAIE D
W ERRRR IR A A . b, s A )
Ser92 1398 5 ML AL Mg A R I TN B R 2 T8 AR
TE S (2.6A). HX T AT metMb, HI3M H Ifil
RUEd AN EREEAEEARAE, LT AR
ERE, BHRARK. X—mEad BT
ABL, HO3M 43t DEAE B & 75 #kE 0 3 )5, )
Gy RAEMAZRRR, FAEORBEARR, F7FEH
INid & LR A BRI IR AL 5.
BATFEFERAS TR AY W fnfk, FE22alit
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(@) His 64
Lys 45
\
watl : ’6 - wat3 0\\\3'5
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Fe—O(H,01)=2.4A
Met 93 Fe—O(H,02)=2.6A

Ser 92

NI F (5 2
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Fig. 2 The final model of the heme active site of the hhMb H93M mutant
(a) The final model of the heme active site of the hhMb H93M mutant (PDB ID: 5Z7E). The occupancy of wat2 is modeled at 50% and the H-bonds are
shown as grey dashed lines. (b) Superposition of the final models of the heme active sites of H93M (black) with the wt Mb (green, PDB ID: IWLA).

2.1.2 AR AY-H,S ML &GO 454
BTSRRI, FRATSIhH 4% T AY- H,S fiT

LR A, RIFIE X- SR AT HHIEES B T 4
MR, DR IAR T 19A. AY-H,S M RE

PR O AR (K 3a)tor, @i ARAEAE S 15

2L 0 Fe FLfidhi &, JERL Fe—S 3utisd, #K
248, [FIRF S J5 5 Hise4 # 51 N &7
TR (2.98); Tyr107 {523 O JRF5 S JETiE
Lys45 ()4 & 4

EAELIE(5.34), IR A

Fe—N(His93)=2.14

W#%s, HMBEEE N JEF 5L Rt D 3
PRI O R FIE K& 4.1, K EARE
. R e, 3o His93 5140 & 0 Fe
SR DAL B i B2, KN 2.1A; Ser92 H L4l &
MEng A FR 5 IR B R R B R e A B (2.74). It
Ab, XFECEF AR Mb i PE O S5 (B 3b), TT LA
R IR 2 P R o BT PR R R R I B AR A% LA % i 21
RSN, EEEE .

(b) His 64

Lys 45

Ala 68

Ile 107
= Val 68

Fig. 3 The final model of the heme active site of the hhMb V68A/I1107Y-H,S adduct
(a) The final model of the heme active site of the hhMb V68A/I107Y H,S adduct (PDB ID: 5Z7F). The H-bonds are shown as grey dashed lines.
(b) Superposition of the final models of the heme active site of the AY (grey) with the wt hhMb (green, PDB ID: 1WLA).



+870° MU FEESE YRR

Prog. Biochem. Biophys. 2018; 45 (8)

1E L. pectinata HbI-H,S Z5 (] da), 1ML
il Fe M g5 A S T, Fe—S 8K N 234,
Fe—N(i i His)8 K )y 2.1A, %% Gln64 $2AE A
5 S TR0, #3334, 7EAfK HbA-H,S
P2 FiE M O 25 R (B 4b, o), o, B EEEI
ZLER 0 Fe ¥45A S 7, Fe—S BKI N 2.24,
Fe—NQT it His)BE K38 2,34, izt His $2 LA B
5 S JRFLEE, KN 3.0A. 3.24.

P Fikahiby, arRLUCH R AY kgt
B Na,S G, HL iSO Fe s S HS K4E

(@) (b)

Phe 68 Gin 64

A1 O H— " Leu 101
33 .

J ) S A

e

y >

His 96

Fe—S=2.3A
Fe—N(His96)=2.1A

Fe—S=2.2A

Asn 95
L. pectinata HbI-H,S

Val 62
N~

3.0

-

Fe—N(His87)=2.3A

HbA-H,S « subunit

fefrdhie, JFHEETTNE AME HbA. L. pectinata
HbI 454 H,S 5 AL, 2016 4, Vitvitsky 1
it DFT/B3LYP & A 8 &5 & A e B s ik 5
i W 7E metMb 5 Na,S IR N H, W1 ¥ il Fell-
SH, 4514, L Fe—S BN 2.5A, ¥l His93 1)
N J5i 75 Fe ) Fe—N 8K R 1.974; ik Fe-
SH- 45#4, H Fe—S BNy 2.24A, i uf His93
) N J& 75 Fe ) Fe—N B K N 2.124. H B,
TE AY-H,S g5, S 7 BT AR LAk 7 1 4544
A REN—SH" £5#4).

©
His 58 Leu 106

Val 67 His 63

Fe—S=2.2A

Leu 86 Fe—N(His92)=2.34 Leu 91

HbA-H,S B subunit

Fig. 4 The final models of the heme active sites of various heme proteins H,S adduct structures
(@) L. pectinata HbI-H,S (PDB ID: 1MOH). (b) Human HbA-H,S (« subunit, PDB ID: 5UCU). (¢) Human HbA-H,S (8 subunit, PDB ID: 5UCU). The

H-bonding interactions are shown as grey dashed lines.

2.1.3 Mb HJEFEL XTI

B TR 9848 B Mb HO3M L K AY-H,S fiT/E
WKy, 584 R metMb & 14K 45 #) (PDB ID:
IWLA)EATE B LA, R CCP4 A B THE AT
TE A metMb F 55 C, KAEWN#, Z5RuE 5a
Fias. MWE R 4R oT DUE B, AH R T B A 3
metMb, AT HO3M. AY-H,S ¥4 C, M FIfHr
2N 0.440. 0.430. FEESXFLLRAET Mb HO3M.
AY-H,S 554 7 metMb () =245 #(& 5b, ¢), W]
BN =R MEARES, XeegE B LM R
FrE R R R 55 5878 DA K H,S LA 45 A % Mb %
PG R R AL/
22 Mb 5 H,S &AL I AER TR
221 B4R Mb 5 HS RN

MEF A7 metMb 5 Na,S S8 48 4 - 1] W6
R 6a)F R EH, HhnAdE NaS, mekid
Mb HJ Soret i IR ZLFL L 427 nm &b, Q HrtHBEZ
BAR 48 544 nm. 576 nm, PS5 A A HER, H
Soret 17 ) ZFWT KA EFE £ 423 nm, ARSI

EMFEAC, FIRFE Q A yE A, 544 nm AbBEATS
B RAR L, 1 576 nm AMIBHTLL R £ 578 nm B
EWBAE TR . X — I %5 Bostelaar 551 iff
REAMFF, WHIEAARNIT, NaS S5HAER
Mb ] e B AE 5 min N B 21K B e Fe'-HS
SERY, T4 A ZEK E 35 min~1h J5, Felffi &%
WL JE R Fel', FrdsERMPBAA T T. BE
24 h J5, Soret i 4kLEE A 421 nm, Q 7 LH L
%, (HWWE I A T BB B FEAC, X Uil 8
R A IR, SIS, 616 nm 4b HEE B
WU (sulfheme FOHRFAEIR W), B F1 A TR
eth I MER A, KAl AR Mb (e &
KA TIHRACS N, AT sultheme 4574).

P AE R Mb 5 H,0,. Na,S M 484k a] i
ek (B 6b)EaR, MEFAER Mb RN H0, J5, H
Soret H7 X WL & 420 nm, Q AN 546 nm.
582 nm, 1ZITHEF H,0, ¥ I 20 2 0 Fe"SE LN
FeV. ZERIMIA Na,S I, Soret 7 W% A8 &, If
SLZITE 616 nm H B 5E WL U, 5 min Y Soret
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I W5 2 (9] 408 nm, 616 nm AR IRIE R 43 H. i, kS H,S A 4s &, H.S #HimEimima &b
AT, BEJG 616 nm WE{HIZRHTIE A, XL E  WIR, JEHK sultheme 4544, {HIZZEMATEE.
T A 24 B A B Mb IfI 21 25 0 Fe # 8L N +4 Y

a
(@) Lol
—: HO93M
—: AY-HS
< 075
5
=
8
<
) 0.50
2
2
g 0.25
<

Horse heart Mb(H93M/wild type) Horse heart Mb(AY-H,S/wild type)

Fig. 5 Plots of Ca displacements (in ;&) as a function of residue number in the wt hhMb and mutant structures (a),
the superposition of the final models of the tertiary structure of H93M (black) with the wt Mb (green, PDB ID: 1WLA) (b),
and the superposition of the final models of the tertiary structure of AY (grey) with the wt Mb (green, PDB ID: 1WLA) (¢)
The horse heart wild type metMb structure (PDB ID: 1WLA) is used as the reference structure, atomic displacements are shown for the H93M mutant
(black line) and AY-H,S (blue line) structures.

(@)
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Fig. 6 UV-vis spectra of the reaction of the wt hhMb with Na,S in 0.1 mol/L. phosphate buffer (pH 7.4)
(a) Mb (10 pmol/L) with Na,S (1 mmol/L). (b) Mb (10 wmol/L) with H,O, (40 pmol/L) and Na,S (15 wmol/L). (black solid line, Mb; red solid line, add
H,0,, 0-8 min; blue solid line, add Na,S, 0-1 h; green solid line, 24 h).
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Fig. 7 UV-vis spectra of the reaction of the Mb H93M mutant with Na,S in 0.1 mol/L phosphate buffer (pH 7.4)
(a) Mb (10 pmol/L) with Na,S (1 mmol/L). (b) Mb (10 wmol/L) with H,O, (40 pmol/L) and Na,S (15 wmol/L). (black solid line, Mb; red solid line, add

H,0,, 0~8 min; blue solid line, add Na,S, 0~1 h; green solid line, 24 h).
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Fig. 8 UV-vis spectra of the reaction of the Mb AY mutant with Na,S in 0.1 mol/L. phosphate buffer (pH 7.4)
(a) Mb (10 pmol/L) with Na,S (1 mmol/L). (b) Mb (10 wmol/L) with H,O, (40 wmol/L) and Na,S (15 pmol/L). (black solid line, Mb; red solid line, add
H,0,, 0-8 min; blue solid line, add Na,S, 0-1 h; green solid line, 24 h, yellow solid line, 48 h).
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Structure-function Studies of The Interactions
of H,S With Myoglobin Mutants”

WU Yun-Xiang, YI Jun™
(School of Environmental and Biological Engineering at The Nanjing University of Science and Technology, Nanjing 210094, China)

Abstract

roles in vasodilation and facilitation of long-term potentiation. The interaction of mammalian myoglobin (Mb) with

Endogenous H,S was recognized recently as a new gaseous signaling molecule which plays beneficial

H,S occurs via two distinct pathways: the first is the direct binding of H,S to the heme-Fe center of the Mb to form
the Mb-H,S adduct, and the second is the covalent modification with H,S at a porphyrin vinyl group of the Mb
heme to form the covalently modified sulfheme. We chose Mb as the prototype heme-containing protein and
probed the interactions of different Mb mutants with H,S by UV-yis spectroscopy, and X-ray crystallography. The
heme active sites of Mb mutants directly affect the binding of H,S to the proteins and alsothe formation of sultheme
derivatives. This provides critical experimental data for elucidating how heme-containing proteins modify the

metabolism of endogenous H,S.
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