HRRTL » |7
H@A RTICLE

SF SDS s R IMAT E H(Teg-Hb I BEF S LS &
B E T BY 25 # B A
RWW, TR a2, TEF 4 A’

(1. FHFEFERFK P S frdbe, B 201306; 2. WiV T g AR ) 5 REE 40, WiV K= B g 5w or]
T ARBIZY B 5 52802, WiTT 770 315100; 3. WiVT T BL2f R TR A WAL R ZE e, WiVT. T 315604)

WE: RMhirZa(Tg-HbIDHR T BEAE AN, TEHTEAMBEFREFREFE. KTRA L
REH. RikkFer T BEERRFR T+ A BB 4 (SDS)% Tg-Hb Il 494540 . i B BEE MR IR
B &g Frh, ARGt Te-Hb 1 B4 it A4y B W R I 7 i s M A ml, AR R BT, SDS #93iK
Yo R K4 T B Tg-Hb I g & 0 R W 3R, 5 U4 His104 F R A4E, B8 ;e K4k 5 His104 ¢4 Bedzkt,
1% Tg-Hb 11 4 Soret # BAIETEKF X A 12455 o), SDS E T 5 dsr & 0 £ o) BB I KA EAE
R, BB o RBAEM, AT RAKREREE, FRINREARBEER, RRXAHARKDH.
SDS T A4 4] Tg-Hb Il #9iL AL BEE M, 4 SDS REH 2 mmol-L ' B, Tg-Hb Il 49 857% HAX A R K 9
20%, EFISY ULl & 2t E FRATH O REEM, v L4 R A0, SDS @it kIR mir & 0 KA
FReEM A4 Tg-Hb Il 69 B BEE M, B HE R L RBF M, b FH Ko g2 Te-Hbll LA T 8 by
BiE Al B KRB M. KR A —F A Te-Hb Il B AL & 2 sk,

KEBIR: RMhiiEd; T oRARRS, SRMAMEETH, RAFH, hirFa R

hESES: Q816 XEAFRIRAS: A
DOI: 10.11759/hykx20220924001

il £7 7 1 (hemoglobin, Hb)J& [ 48 A3 ) 1)
—RIMLREH, FETHEHESIY AR TCEHES )
Ha U210 JF R 2Rl A: )2 TR, i f O 4k
e, LAY . JATTRRCT- . 4ERRS A R
RPIRETEE | PUREPEAEDT, Hare &3, 40, AP
#2411 (Alligator)'™, 1O ') 5t (Crenopharyngodon
idellus)'" . Tt (Scapharca kagoshimensis)" * FIJe i (Te-
gillarca granosa)!"V& Z AR 4 Hb S A FUwIfER, %
2 BT R R I FT & (Escherichia coli). FERARILAE
W (Pseudomonas  putida)Fis >~ [ BH: AL B 2FF0AT ]
(Bacillus subtilis). 5% 2F0FT & (Bacillusfirmus), V&
H A SERA (Canidia albicans) 2B BHUR NG M
1958 AERF GRS K B HESHY) Hb AYPTRTE 1,
M T A HESI Y B S8 35 1 e R G, 18 Y U5 kAR
KA —Bef I Hb PR E IR 5 R AT E
Mo TCHHESHY) Hb BTG TR AL, BAR H 253
FNEM, EEXTHRVIER RN EIRA

2002 4, Kawano 25U B Hb REME AL —IT
e S A B IR A N Hb HLAT st S A P it )
PRiEE o BiJm, 407 HOMS | Jemit i 41 5 (1 (T granosa
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hemoglobin, Tg-Hb)!" [y 1 48 1k ¥y fiff 3% M 9k i 2 42
i . Jiang ZEUTISGINE A Hb BLA i A AL AR v L
fer A AT B O, Ja, HEIA Hb AT F HH S 41
Ak TS e A 7 2B T 1 4 (reactive oxygen species,
ROS)RIEHLHAE M . Qin 'Y, Du SV 5% % Bl
A=W 07 PR (AR 0 T A1 28 g AR AR A DG 3
BAORERIE Hb pyat S ms v, fEd O, ik
. Wang ZEPOBFIE LB, Cu® I il Y i ) U5 — 2R 4k
Hb (Tg-Hb [ )Y S ALY Bl 36 P i, Be i % 24t
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TR, XSRS RN, Hb MPTHTE T aE S
Foad A Wy TG A G

DR A R S e, i 20 M 7e DL 28 Sy rh &
PG 2 G HANE R, 2 DL 2SR AR S A [ A= 4
1RAEM T “BREE” PU, Rl R — IS AR A i
& Hb (YRR D1, 2T 24 o5 YR i i i S A ki
90%LA I, 1 Te-Hb (et i 2 nT 8 [ 92.4%,
VEFHEM Te-Hb nIREAEJRRT AR S o vh R
FEAER . VR A R DU SR AR (Te-Hb T )H15 5 P05
{&(Tg-Hb 11 )HiFh Hb, Tg-Hb Il 25 Te-Hb Htti 60%,
J& Tg-Hb AYEZRLM, ASCLL Te-Hb I AHFFEAT 4L,
KA+ b RE (sodium dodecyl sulfate, SDS)AfF5T
Tg-Hb [T ELA ik S A0 Ml 54 AT B8 16 1) 2254 S e,
Ry E—2EHF5Y Te-Hb 11 FHT AL BE E St

1 M5 r%E
1.1 A

Ve A T U I S I B R A R A S
2 MBSCHRPP I8 09 5 2 0 B A B Lk 46 Te-Hb Il .

HEE ZEFUAT B (B. subtilis) ATCC 6633 H1# T4 K™=
Fof 5 I e ORI R B AR IR 5 A S 6 2 AR AT
1.2 SDS 3t Tg-Hb Il i ALy B & M 4G %5 7R
SRS O R i AR Y, DA
4 mmol-L " B A (Sigma-Aldrich, £E)5 2 mmol-L™
AL E (Aladdin, THE )R 0.01 mol-L' PBS ZEMiik
(PHT7.2) MR, 515 25 °C . F PBS ZZ i B AS[H]
WY SDS (Solarbio, HEIAUI)E, 445 Tg-Hb Il
SIABURA, (15 SDS LY RIS HIHN 0.
0.25, 0.5, 0.75. 1.0, 1.5, 2.0, 2.5, 3.0, 40, 5.0,
6.0, 7.0, 8.0 mmol-L "', JRAJE T 25 C/KIBIFH 2 he
] LA LA 1 mL FAAGF AN 10 pL &
RAEY, SLENREAI. FIH Cary 100 BIESMMEEREH
(Agilent, ZE[E)FE 25 C 470 nm A FH Bl 24 a0 45
W 60 s INHIMOCEEASE . LARESBH Aszo nm 224K 0.001
STt BB SO — S . A 3 IR,
BOEE K28 SDS A FEAY Te-Hb 11 AUBEHE N 100%, T
A STIGZH R RTRETE, L Te-Hb 11 A9ARX i S Ak it
T SDS HeEEMEIR .
1.3 SDS st Tg-Hb Il 3 & M e &k
FRBREY oL E SDS Xt Tg-Hb I Hi B ETEARY
) % SDS 5 Tg-Hb [ AFUR A, f#i45 SDS 1)
AR 2 mmol- L™, [FHRHE 2 mmol- L™ /) SDS I RAE

) H@ART/CLE

REPEXT IR, 53 PBS 22 vhifd il Te-Hb I A5 ABIR &
WAE N BEPEXT IR, 2398 T 25 "C FWEE 2 h WHUR A
LEFUFF R R (106 cfumL 100 pL W% LB [EAST
B b, FIRATEEE SR, VEREIZR . R TR
H LS S A RO 3 AR AR, 2B 100 uL B3k
IEERA YT AR A ER T, drbRid, 7€ 37 ClE
IREEFERA(Yilin, WP E B TREFE 18 h 5, BUBERA
PR B R TR, A 3 IR
1.4 SDS #F Tg-Hb Il A & 5 A #4498
WAFEVRE SDS #ilkS Tg-Hb [T AR5,
fii SDS WL B i E e FE 730 00 0.5, 1.0, 2.0,
3.0 i1 4.0 mmol-L™', BT 25 C/K¥ 2 ho WHL Eik
RAW 1 mL FARL AT, i/ F-4500 H5¢E
43606 BE 1T (Hitachi, H A)IEATHHE, W E 8L I
o0 280 nm, & TR B4 EEE 47 10 nm, F9
RN 1200 nm/min, FA S Te-Hb 11 PBS 2% Ml
HEAT B AL T 5 1E 300~400 nm #E47 N IR 586G EH
i o WAFEREZINE 3 W, BOFHE,
1.5 SDS st Tg-Hb Il 4 & 3¢ %k 38 44 % v
DA 8-FR S - 1-ZE I MR (ANS) N DGR ETH I SDS
X} Tg-Hb 11 % [ B K PR 520 o F A [V B2 SDS %
W5 Te-Hb [ S ABUR G, fff SDS AL it i) vk Jis
30 0, 0.5, 1.0, 2.0, 3.0, 4.0 FI1 5.0 mmol-L', #
T 25 C/AKBWEE 1.5 h)E, o5l RG] 1 mL,
TEROEEAE T MA 3 uL 40 pmol-L™' A ANS (Sigma-
Aldrich, SEE)FEWR, #OEMFHE 30 min, FIH F-4500
R4 6 BE T DA K A4 0 U e MR S &
SHGRE, WEEMA K R 390 nm, & HHE KT
4 300~400 nm, A& &G RAE TN 10 nm, H
FHHCR A 1200 nm/min, SEIR T 3 K, BCEHA(E.
1.6  SDS 3t 5k-77 IRk K i 49 & o
AR B2 ) SDS ¥ 5 Tg-Hb I SR FIR A,
fiif5 SDS HYAY i sk 4500 0,05, 1.0, 1.5,
2.0, 2.5 F13.0mmol-L™', & T 25 C/KIBIHEE 2h 7,
FIF Cary 100 9 55 Ah 9366 T 5% 250~600 nm i
AR A 2 A0 1T IRBOGEE . DORE Tg-Hb 1LY
IRAE NS WA . AL EE N 3 K, BOFAE.
1.7 4Fr
S FRHERRBE T2 0 L SDS 5 Te-
Hb II Z [ VE R . AIANSESE B (Scapharca inae-
quivalvis)Hb IT 1] X JF£E S ARZ5F9(PBD ID: 4hrr) JAsiA,
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iz il Swiss-Model 7E 2k 4Kk {F (http://swissmodel.expasy.
org/)%f Tg-Hb [T A 7[RI JE A, FUH =225, MK
P 5 235 #4) 850 )2 (hittp://www.rcsb.org/pdb/home/home.do)
SDS(PBD)#iHL SDS Y =2 Z5H(PBD ID: 4ib8). izH
AutoDock 4.2 %%} Tg-Hb 11 5 SDS #4743 %42,
MR A Prkee S5 Be e IR A I, AR S i
PEEAEXHERRL, 12 PyMOL 2.5 4%} Tg-Hb I Al
SDS 42 45 B 0 d5e A8 G i 47 AT MAR 43 A, R
LigPlot £/~ Te-Hb 11 5 SDS A EAE M —4EE1%

2 &R

2.1 SDS t Tg-Hbll F W BEFeiiE iE
MG R e

AL SDS fEf Te-Hb I f¥id A ALY 1,
K SDS YRR, Te-Hb 1 RIx s AL S
TR, 24 SDS YR EE N 2 mmol-L™ A, HAH
SFEE A A SRR 20%; 24 SDS R He
F 2 mmolL" i, Tg-Hb Il it AALIRIH S T I,
HELFIEIEE 1), Te-Hb I X 2F AT A UG
PE, FELEHARRY JE DR B 0B R, ) 2 mmol L'
SDS 4b# Tg-Hb Il J5, ‘K EPTRBES), MR 2).
A0, 2 mmol-L ™' SDS Xf Tg-Hb I1 FHL I T 1 BAT ki 1
FH, ATREZ P AT AR 80% 11t S AL M

120 -

100

80

60

AR G 1/%

40

20

0.125 OI.S O.I75 l].O ll45 21.0 2I.5 3I.0 41.0 5I.O 6(0 7I.0 8.0
SDS#) A& ((mmol -L ™)
B1 T hesbfiiel (SDS)XF Tg-Hb [lid & bWy 4
EAl
Fig. 1 Effects of SDS on the peroxidase activity of Tg-Hb Il

2.2 SDS 2t Tg-Hb Il % X X4 %k

Te-Hb I1 1 PIIRZEE BRI T R (Trp) sk 5t .
Bfizs SDS MBI AN, To-Hb L1 AP IEDE G BE B i
P, [RAF R R S K 331 nm @R E 323 nm (& 3),
ULHH SDS 5 Tg-Hb 1 454 Trp 58I Fr b il

' H@ART/CLE

2 SDS XF Tg-Hb II 0BT P 52
Fig. 2 Effects of SDS on the antibacterial activity of Tg-Hb Il
#:: 1.2 mmol-L ™' SDS; 2. Tg-Hb Il ; 3. Tg-Hb Il #il 2 mmol-L™' SDS
SORENERERT

4000 - — 0 mmol/L
— 0.5 mmol/L
—— 1.0 mmol/L
3000 —— 2.0 mmol/L
N —— 3.0 mmol/L
o —— 4.0 mmol/L
;H 2000
B
1000
0 | 1 1 | 1
300 320 340 360 380 400
P K/mm
(a) SDSYESTIF Tg-Hb I (1 5% G i
5000 -

0 1 1 1 1 1
0 0.5 1 2 3 4
SDSHy i (1 4 Ji/(mmol L")
(b) SDSYET T Tg-Hb 11 i KN T2 LR
336 -
332k
£
E ¢
A
}é 328
=
&
K 324
3
320
1 1 1 1 1
0 0.5 1 2 3 4

SDSHy i (14 ¢ S /(mmol -L™")
(c) SDSYESTIF Tg-Hb 1T fd5 R & 51 K

% 3 SDS % Tg-Hb Il N IR Z¢ GG 1E A 5
Fig. 3 Effects of SDS on the intrinsic fluorescence spectra
of Tg-Hb Il
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WS . ANS 2 TR I AR 12 g K e Y 9 5 1 g
IRBENCHRED, 2HLE G BB K X S A a0 . ANE e
AR, BEE SDS YRR IE RIS, Kk
SHBK 482 nm ZLFS % 492 nm, 24 SDS ¥k
JEh 4 mmol-L ™' Bf, ANS A7 A& B o 5 3k 31 e KAH,
E—A3n SDS Wk E Y F ) 5 mmol-L™' i, ANS
PR EEREAT T FE(A 4).

40001 — 0 mmol/L

— 0.5 mmol/L
—— 1.0 mmol/L
—— 2.0 mmol/L
—— 3.0 mmol/L
—— 4.0 mmol/L
—— 5.0 mmol/L

3000

%(
%-3 2000
&

1000

1 1 1 1 1
%50 480 510 540 570 600
W K/nm
(a) SDSFE T Tg-Hb I f4ME 61
4000 -
” 3000
b=
’MQ 2000
_K
il
1000 T
0 1 1 1 1 1 1
0 0.5 1 2 3 4 5
SDSH) i 148 7% 4 /(mmol - L")
(b) SDSHEJTIF Tg-Hb T [ KA M i i
495 -
g
(=]
o
=
g]i_Q‘
&
_K
il
4 1 1 1 1 1 1
eh 0.5 1 2 3 4 5

SDS#) 5 9 V& 14/ (mmol - L")
(c) SDSTETIF Te-Hb IT 5k & S K

4 SDS X Tg-Hb IIAMEZEGIE Y R
Fig. 4 Effects of SDS on the extrinsic fluorescence spectra
of Tg-Hb Il

2.3 SDS % Tg-Hb II % 4137 LB M K58 84
BA

Tg-Hb I1 7F 250~650 nm JuFENA 3 MERFI I,

) H@ART/CLE

AP T 414 nm ALY Soret IO 2 12T 25 S5 4H &R
(His)BCAITE AU, 385 T RAENNHER 5 8 Ui 21
4k, 7E 500~600 nm f1Y Q 775 Tg-Hb IT M £T R A HEL)H
RIS AR ARG . B SDS HR B AYHE K, Soret 45
WACUE P 5 B SR ST RAARR, e RO /E 1 mmol- L' SDS
(IFELE F LIRS 2 416 nm, X4 SDS Yt ik FE s hn &2
3 mmol-L™' i, i KMIUIEM 416 nm #FEZE 414 nm ik
(# 5). Ak, Q PRI R BERE SDS ¥ B2 (134 fin M v
559 HAGHE & A5 Mk . AT WL, SDS 4> Fi8i%5] Te-Hb I
B K CASHHE RN IL 54, BRI T ML 2 AL,
AR REf M2T 2 AR M Tg-Hb 11 ARSE LA 5 .

251
—— 0 mmol/L
20 — 0.5 mmol/L
—— 1.0 mmol/L
15kL —— 1.5 mmol/L
w1
*TR’ —— 2.0 mmol/L
I;g —— 2.5 mmol/L
1.0 3.0 mmol/L
0.5
O — —
250 300 350 400 450 500 550 600 65
WK /mm
(a) SDSYEF T Tg-Hb 1 #4851~ 1] WL %
24 -

1.4 I I 1 I I
0 0.5 1.0 1.5 2.0 2.5 3.0

SDS#) T YA /(mmol - L™
(b) SDSYEJTI R Tg-Hb 1T 15 Kt i
417
=
£
W
=
=
=
oY
® 413
412 ' ! !

1 1 1
0 0.5 1.0 15 2.0 25 3.0
SDSH) 5 1% 4 /(mmol - L)
(c) SDSYEFI R Tg-Hb I iy R i K

55 SDS Xt Tg-Hb Il 4 4h-7] UL W U 1 1) 5 i
Fig. 5 Effects of SDS on the UV-Vis absorption spectra of
Teg-Hb Il
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2.4 4T AEEM

A4 F XU T SDS 5 Te-Hblla.
Tg-HbIIB ZIMZ5A M RILRE RIS, RIKESAREs
H2h—=2.12 kcal/mol. —2.17 kcal/mol, MArF X4k
SR, SDS BB E LA T Te-Hb [l o WY IMLZT 3 HiK
JiE, B+ e K B S K B Y Phes2 .
His70. Leu74 . Ala77 . Phe98 . His102 . Ile107 . Phell2
A Nel15 JE s K AH B AEHI (& 6). Tg-HbIIB A7 8
NEILR S5 SDS MAHEAER, Hoh LLsi/K/EH
NEEA IR FEALEE PheS4. His72, Leu76, Argl07,
Ile109., Phell4 £ Ile117, ¥T%i His104 M5 SDS Ky
B TR Sk JETE il — AN KON 2,70 A SR 7), sk
T SDS 5 Tg-HbII B A4S 5 fET] . W UL, SDS fig
I Te-Hb Il B KA EAE T, Wil 21 % 50 His
22 [] g T o7 gk
3 3tk

Tg-Hb 112 H A o IS B 7 FEAE B 1) 5
PO AR, HoRK M R H L T4 F 3R, BT
KM R R e R ML AE 4 1 N AR TR s K 1 11 4%,
ML FEM T O4EH, EAFREYN, Te-Hb AIfir £
H A5 KR A AL Y B BRAR o S A il . o Ak
) (3 VAL SR AR AME, A b AL |
UL His., 1% His FUR &R (Arg)!' >,

(b) SDSETe-Hb IT ol FEIFRIAT LLAE R — 4l B

% 6 SDS 5 Tg-Hblla H4>F%i4%
Fig. 6 Molecular docking of SDS and Tg-Hb Il a

' H@ART/CLE

% 7 SDS 5 Tg-HblIIp #I4>F %%
Fig. 7 Molecular docking of SDS and Tg-Hb Il B

SDS & B K b HA 4 R K PR R Sk Jk
(R B B RS R, RS AR (A R S TIRE G R
(8 AR A ST R GRS E oy PR A
K E) SDS e /E T Te-Hb 1L A ML B H K 148,
— 51, SDS i It R B AT A Te-Hb 11 5 /K 28 i
JFiE A EKAH AR S N AR RIS A, 230
IKAE FABE e R B K P S S TR S g, (e Th B /K M4
i, ANS Z541%, [t SDS (0.5~4 mmol-L™)finA
HESR T ANS 2GR BEIF R R AR L1 . SDS ¥
JEREZE S mmol-L™" B S ffi ANS 2G5 BESS, nIHE
R SDS BR T 45 G MALE M485h, G
Te-Hb [ F1H P HiKZ IR, FEEE AT ANS B
b XS SCHARGERY SDS AT ANS e S E AR
54 TR/ ANS BRI IR h 530 ANS
SEAIES A EE AR —S, 5 —J5 1, SDS BURRHR Sk
F5ikvi His104 DIESESS S, TR IMZIER 51k His
ZIRIBCAI ST, RIIL, 7E485MGiE gk E] Soret
A R AT, 82 i 553 LR AU (5 8% o ity Hlis (o102-His
B104-His) iz His (a70-His, B72-His)/&E AN T
Tg-Hb I1 5P 1148 i 5 5 44k S i s S g k361,
X 4 4> His 2575 SDS WHHEMEM, Hrbh 3 4
His 5 SDS JE i /KA BAFF . B S n 8 8 74 1) T
il 5 JEE A HAE P KA BE Fp b 72 95 bl LAY,
SDS FZAEH T Tg-Hb 1T A1l £138 M ASZsHh T el 2s i 41
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P A0 S B K TOASR, (3 SR iE PE RAI
ek X EAMITIE AR C il Sy
TGP S 8 (R T AR i 2T o i B R e —
FHP, BAHGE, IHER(Proyiid {3 Te-Hb I AL
R AL G057 Cu™ 5, DT AR — 5 11 4
PEPIBETE PR RETEERY, WO, 2T 2 A TTRE Yk
FF Tg-Hb 11143 A AP E A i i 1) 2 44

W5 R, HA AL REE R Hb fefifk™
4z ROS 2 3 K FE IR0, 24 SDS ¥ & & 2 mmol-L ™
Af, Te-Hb 1T B IMILLT 28 B /K 14845 44 PRk il R i 2k 2
Hoad EAL Y BRE P, e Te-Hb 113246 7 %R B 255
FER BT IS M (B 2), 13681 Tg-Hb 1T BT I M5 5
I ALY TR AT G . X 5 B M £1 8 1 (Scapharca
subcrenata hemoglobin, Ss-Hb) & 4T # 1E F A9 AL H]
A fig 5 H O S AW S MR AL 7 A2 ROS A7 G AR —
O, WUk, AL RS T Te-Hb A
FH e S A Y S M & P DU R AR o

4 Zi

Zi B RTik, SDS BB /K K BE R B M Sk R
Tg-Hb IT I 21 2 B /K s N ) LR R L AH FAE T, Bk
A M 2T 28 M O W TR E LR T A O SE, BEIR T
HeFFE A TR BKIER, F20 Te-Hb Il Y% 1]
MG e Ak, RIS Te-Hb T 2% 253 ALY R 1
FAUHEEE . R, Te-Hb 1T A4 IILLE R BT K 1480 i
HAGAEEECHE, & Te-Hb I A4 Akl
T P RN BL A T T 0 45 R SR . AR 5T 4 SR A e A
Tg-Hb 1138 o Hoad S A P il 16 P & B s 1 4 4L T
ALEUAR, MIRAMISE Te-Hb I AHT LIRS E SLal
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PU Lili", WANG Shiyi?, LIN Zhihua® *, WANG Sufang? 3, BAO Yongbo?®*

(1. College of Fisheries and Life Science, Shanghai Ocean University, Shanghai 201306, China; 2. Key
Laboratory of Aquatic Germplasm Resources of Zhejiang, College of Biological and Environmental Sciences,
Zhejiang Wanli University, Ningbo 315100, China; 3. Ninghai Marine Biological Seed Industry Research
Institute, Zhejiang Wanli University, Ninghai 315604, China)

Received: Sep. 24, 2022
Key words: Tegillarca granosa hemoglobin; sodium dodecyl sulfate; peroxidase activity; antibacterial activity; heme pocket

Abstract: Hemoglobin Il from Tegillarca granosa (Tg-HbIl) possesses oxygen-carrying capabilities as well as
peroxidase and antibacterial activities. In this study, we examined the effects of sodium dodecyl sulfate (SDS) on
the structure, peroxidase activity, and antibacterial activity of Tg-Hb Il using spectrophotometric, spectroscopic,
and molecular docking techniques. Moreover, we explored the structural basis of the peroxidase activity of Tg-Hb II
and its antibacterial activities. The results revealed that the hydrophobic alkyl long chains of SDS could integrate
into the heme pocket of Tg-HblI, forming hydrogen bonds with the proximal His104. This interaction resulted in the
breaking of the coordination bond between heme iron and His104, leading to a decrease and shift in the Soret band
absorption peak of Tg-HbII. Additionally, SDS could form hydrophobic interactions with the amino acids in the
heme pocket, inducing alterations in the original structure and exposing some hydrophobic amino acids. This re-
sulted in an enhanced exogenous fluorescence intensity and a redshift of the maximum emission wavelength. SDS
demonstrated an inhibitory effect on the peroxidase activity of Tg-HbIl. At 2 mmol-L™' of SDS concentration, the
enzymatic activity of Tg-Hb Il was only 20% of that of the original, and the antibacterial activity against Bacillus
subtilis was lost in agar diffusion experiments. These results indicated that SDS inhibited the peroxidase activity of
Tg-Hb II by disrupting the internal structure of the heme pocket, consequently leading to the loss of its antibacterial
activity. The heme hydrophobic pocket emerged as a key structure for the peroxidase and antibacterial activities of

Tg-Hb Il . This study lays the foundation for future studies on the antibacterial mechanism of Tg-Hb II .
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