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F)E o-1,4-F 5, GH168, GH174, GHI187 %
W BTG B E o-1, 3-8 R, BRI AR Ok
2 10 A i R BT I A5 LARGE , (B2 2R
iR 22 M L R R T s SRR R
TGS, AT R E = WAL
SRR SR T AR AT

SIS T HE 4R 15 2] GHI174 0% 5 5 B b
fi Fun174Sb JEHFH" ) I8 KIGFF R SC T
H Rk, BT R Funl74Sb A B 2R
PR i PR IR A B8 T MK AR AR 4 e i T 1, X —
P R 25 AR B Tl A 7= v BT R A9 0
Wi, R, BT RMFRERRERRAER S Tk
AP IANTE FPE, ARPESE K Funl74Sb (19 H 193k
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[R5 B 2 B i Rk AR R FLER 1 NICE (nisin-con-
trolled expression) REGHITIFHFHRIL, HWUH AL
PR, DABARENS K TOlb M E . FF H A &
R e HE BH €2 3% B 106 5T 3 DA B A% W e R e AR %o
Fun174Sb E 7 e A7 i — 20 AR 5T, X = A7
R REEATAN S, MR R MR B e
PEIME) Tlk AL R 2 e B

1 MRS

1.1 MRE{EE

5 35 At + B H ¥ 2 (Holothuria tubu-
losa) VT MEIR ARG HRAR Ch TS, &
B S H T R AT R A, T
SRR AR TR BRGSO By 9
U, 1€ 75% S FEWE T iR viE Bl + B S
HLA R (HE-FUC), LR 1 40 i NZ3900, J5i
i pNZ8149 I T # kR AEWRHE A R A A

K I B JY92-TIN 8 75 I8 41 B 3 R 1L
TUHZ AR A BRA T 5 3K15 & 50
Hl, 1 Sigma /A F]; AKTA Prime Plus 25 [ 4lifk
A4, 2E GEAH]; Agilent 1260 =1 %0 AH (1%
1. Agilent G6125B Ji I, LHEERHE (hE)
AR,

1.2 Funl74Sb HEBEREFRIAR B4k

FERE FIH PCR £ AR X} H 4 & 4 i
A8, 14k 5- GAGGCACTCACCATGGGC
AGTACTAAAAATGGAATTATA-3, g4k 5-
TAGAACTAGTGGTACCCTACTCCTTCCAAGTT
AAAGTAG -3', BI85 K Neo 1/Ban 1. ¥
Py E M E MRS A R AR S
pNZ8149 Z A (C Imds Il His #r2%), HLH ORI
Ak Ak 2 NZ3900 B Az S 4 v . Elliker “F
M i 56 e A R D) A LR TRT , K R AT %) BH 1 e e
PR T M17 55353 h, 30 °C F#FEHFEE ODg
E 0.4, in AFLEREEER AR (nisin) LK E N
50 ng/mL, 30°C Fif% 3 ho B.LUEDTIRE, L
20 mmol/L, pH 7.5 Na,HPO,-NaH,PO, 2% ' #&
(PBS i) FAR TR, FFUS IV B 2200k B 2
mg/mL, 37 °C/Z N/ 30 min, = [T 34 A% i (i
B 60 L/h, fEEF 6 1K), BE.OHCER, BIfEE
FLAEF K Fun174Sb,

o B A PL HisTrap™ HP {4, jif £ X
Fun174Sbilt 17 26 FZMTaifl, LLS 9 o i ik i

https://www.china-fishery.cn

4 0.3 mol/L NaCl fi¥) 20 mmol/L Tris-HCI (pH 8.0)
PEAT A, A 0.5 mol/L 1K I () 7 Bl AH 6 i
VRN, ACHE 58 A 5 i i R ML I 2R 4T I
5E o LI HiPrep™ 26/10 Desalting (4 4: i £k, #ish
A0 A W Y B E 20 mmol/L, pH 7.5 i PBS
Geoh . AR 5y i i) SDS-PAGE
HEATA3H, Kl OD280 LA & M M i, 4lifb )5
R U T IR 225055

Baid g DL L i AR S, T
PEFAL (1 U) 8 WG 1 min 7K A4 77 A=
1 pumol i JEUME B T6 14 o A BRI P4 FAA7 (1 U/mL)
FE A 1 mL B 1 min KR 7242 1 umol i8
JEBERIE T . FUEEE B (1 U/mg) i 1 mg B
R R AT oS R G N R B e N7 (9 R A = W
PL 2 mg/mL Ht-FUC M i), $ B0 2 JE % H
it (para-hydroxybenzoic acid hydrazide, pHBH) 3l
FE 445 Funl74Sb g &£ o 50 uL iE
P9 Funl74Sb 5 50 pL Ht-FUC JE ¥ IR IR &,
F 30 °C J i 10 min, ‘& F 100 °C 4 J& ¥ Kl
5 min, M1 A 250 uL pHBH Jf F#E 4l K #h £ & 1
mL, 100 °C {4 5 min, U ODy 5. FEAMIE 1
T, DA IR ) 2 KT il A T B

1.3 EZEMENE

¥ 50 uL Fun174Sb 5 50 uL Ht-FUC JEYIIA I
RE, IRAGEET 20~60 °C I8 )JF F 5% 10 min,
G F 100 °C 4 J@ ¥ H K S min, 05 BTG
BB T 4. 25, 30 & 40 °C 43 5ikCE 24 h, [H]FE
TBURE 5 K6 00 32 A 5 M OWCE O b A9 T A9 3 1
SR 100%). K5 ASTR] pH Y 2% i (pH 4.0~7.0: 20
mmol/LA7 1 2 -Na,HPO, 2% #h ¥ ; pH 7.0~9.0: 20
mmol/L Na,HPO,-NaH,PO, 2% i i ; pH 9.0~11.0:
20 mmol/L Na,CO;-NaHCO; Z& i) 5 %) i 1)
J£°h 2 mg/mL WJEYIERIRS], F 30 °C )i 10
min, 100 °C &J&A 5 min K, M E BERIEAR
% ph X B 36 o (B3R R W] pH (B A 2% vh i
B R 1) pH 3845, T 4°C FHCE 1h, #
7 pH {2 7.5 I R AR B IE M Ok AT AT b 2R
At 3 T e XA 100%)

1.4 ERRELR =% K& UPSEC-MS #34f

# 100 mg Ht-FUC K1 f# T pH 7.5 1Y PBS
ZEopih, RN 10 mg/mL, G
T 35°C TR 48 h JFE T 100 °C &)/ Kif o
15 FH = RO A (538 (high performance liquid chroma-
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tography, HPLC) &5 & 71 22 7 Ju A Il 4% (refractive
index detector, RID) ¥ B fi# S W A2 B, LU 3hAH
50 mmol/L H R B F- 5 {2 1% 41 Superdex 30 Increase
10/300 GL, 3d it s 22 ek Mg e AT 704 o

DA 2 R0 I A BH 613 - BT 35 6 JH 2 A (ultra
performance size exclusion chromatography-mass
spectrum, UPSEC-MS) X i ¢ 749y vt i) SE W 20 4
PEAT R AN RGN Agilent 1290 8 = AL
AH BT ER e Agilent G6125B (%, i 4% 14
M B TRG, EHERIE S0V, BAERE
300 °C, #§E S 40 psi, 1E B THLE 2000 V,
FHHEEF 150~2 000 u'™,

1.5 BERESS4L

LA AKTA Prime Plus 5 ¢ 73 # 41 f. Fun174Sb
W% it Ht-FUC Fig fige = " ™. B2 A A HiLoad
26/60 Superdex 30 PG, Wizl H 5 mmol/L H BR %% ,
Ui 2.6 mL/min. = RORAH €475 78 22 36 AG I 2
(HPLC-RID) kil 73 28 alifb J5 SEME 4l s . BERZ AT
# Superdex 30 Increase 10/300 GL, Wizl 484 50
mmol/L HFREZ , Jiik 0.5 mL/min, WEELELL S BY
FWEIE RS, T A% G 3L IR % (nuclear

magnetic resonance spectroscopy, NMR) 4347 .
1.6 E# NMR 24

# Fun174Sb % H-FUC [l 32 7= W aifb 5
S F Al BE T 2 F K (99.8%) 2 n, DL E KR
B E 4 mm @S+, Bruker 600 MHz
AVANCE Il #9535 30 & 'H NMR K& — 4k
1% % '"H-"H COSY . TOCSY. NOESY; & i
25°C., 600 MHz; #Mpr: 4,4-— H -4k 0 bE-1-
fif2 (DSS)"".

L7 BRSO

SYATE R 3, s LAV B bR o 2
kR, R Excel 2018, GraphPad Prism 7 %14
Xof SIS G A T4

2 4R
2.1 Funl74Sb A BREARRTERER TS
ahfk

B L8515 5 F 51 B9 Funl74Sb 5 [ 78 f 3
B E IR W R (C¥ N Hisbr %), Ak H
pNZ8149, ZIK4HAI N NZ3900, ZifkidFirh, &

R E K7 2: 2 E /) sponsored by China Society of Fisheries

P T DK R 4 6 B 240 K 20% IE T RA R, O B
DK I e J3F A6 J3E SR 3| 24 40% IS 3] 58 AV i (18 1),
i Bk . W el e S B R & [ 4 SDS-
PAGE Kz, & iz A LIE W h A LIRS,
7E 56.0 ku 4k b 7R B —Z&41 (14 2), 5 Fun174Sb 3§
WA I (53.7 ku) FEA B, Sk HRIK
4 40 mg/L, FFH] Funl74Sb 3L B 1A £ 2635 i
o Ph— R G [R) 4548 1) 75 B8 R0 S K 9 Xt
Fun174Sb AYIGPEDEATERIE, & B =S R IE T £ H
W 2 (Isostichiopus badionotus) W) 7+ ¥ B B (Ib-
FUC) HAWME, X5 LmHHiE—8", o,
W e B He-FUC B B WM, b 1.90 U/mg,
Fun174Sb X} T Ht-FUC BTG PR 2 5 R HGE .

2.2 FLESEIFIE Funl74Sb HOEGF 14 R

Fun174Sb [ feid [ N iR EE R 35~50 °Co 43331l
16 4. 25 F1 30 °C L H 24 h, FRAEE IS ML REA
2] 90% DL b, FEBE IR 40 °C i E 24 b5,
B A G R A N R0 IR B TS M 82%, Uk B
Fun174Sb 7£ 4~30 °C T g1 fa e, HEA R
PR RS E M (K] 3-a, b)o

Fun174Sb [ #5238 X B pH K 7.5~8.5. 7 pH
3.0~10.0 B PR BTG PRI RS e, SR AN TS
PRFFTE 85% LI L, HAAPLSM) pH REt: (K1 3-¢,d)o

2.3 Funl74Sb BI{EA AR

M g 7= ) 5 AT it FH 25 0 £ 3
22 Pr O A I #S AG I WE E Z (E 4,
Fun174Sb 11 B 7= P04 SERWE = A, IS e
B S5 R AIG, %2 H Fun174Sb BEAS(H Ht-FUC & A= %
fif, JF HLOH = A S hE

Fun174Sb [% fi# Ht-FUC (1) 5 1% 43 7 45 5
BT (K] 5-a) WoRBEMRZ Yy h 8L —Fh
SEMEALSY, S NS TR T [M-2HT (B 5-b),
e e 460.2 u, 158 BH Sk DU B R FR AL DU Fuc,S,
(B far b 922.1 vy BEHUAS 410 3 F i o+ 5 HA o
5187, Fue,S, 4535 Lk 93.7%. I Fun174Sb
R Mt Ht-FUC (1) = 22798 FucySyo

FHEEMER FI R HERL 3% % He-
FUC R 7= vh i SE 4 o b ATy s alifl, 755
FELSENEL 4) Fuc,S,, 1T % #E LR IEIE (NMR)
PIAR BN 20 45 #9015 B o #E FucyS, 9'H NMR J6
B FAE 5.50, 5.39. 5.34 il 5.06 ppm Ak i
T 4ANEMES (B 6-2), XEEFSEHT o
L-AH s 2 M AR 1 H-1 0 TR 77, Bk
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500 - _ FEREEHKEE  gradient concentration 150

400 I — LAMRIL UV 40 §

£, 300 | 130 g 8

=" 900 | {20 2 8

= B §

" 100 | 110 ?E

on

0 s - 10
0 10 30 40
Pebi AR /mL
elution volume
1 Funl74Sb 8955 R Hh4k
Fig. 1 Elution curve of Fun174Sb
M 1 2 3 Fucp2(0SO5). B A Fucp2,4(0SO5), C A Fucp2
170 (0SO3). D 4 Fucp,

130 i i NOESY i i 1 Fuc,S, i 254l 5k 2
W a-1,3-5 1 S E (K 6-d), BT I H-1
100 5 DBEIT H3 A A X, DBAIE E HA1
70 CHERIC H3 A g, CHEIfICEH-1 5 A
55 = BEHTIE H-3 P2 AR 2 g, PRI, o] LAB A Fuc,S,
40 5% FE 51l Bl—>3D1—-3C1—3A, HARfLF45
15 }4 a-1-Fucp2,4(0S05 )-1—3-a-1-Fucp— 3-a-1-Fucp2
)5 (0SO;)-1—-3-a-1-Fucp2(0S0; )., iX 5 Chang %5 ¥
s Y H-FUC 245 — 2, UL Funl74Sb &
ku FAEH T H-FUC B EE L5 X, | F Ht-FUC

[®] 2 SDS-PAGE H k&
M. marker, TG E S TR ERME, LAHSHEE EER, 2.4t
AU W, 3.4itb)E&EA.
Fig.2 SDS-PAGE

M. marker, prestained protein ladder, 1. uninduced supernatant, 2. super-

natant before purification, 3. purified protein.

BEA 4 DM B RIT, X 4 R
JUME 4 AL B, C. D. MR, 7ECOSY &Lk
(& 6-b) it & B T BT A AL A0 %, R,
454 TOCSY. NOESY FliE#i & T Fuc,S, ' H A
P A2 R IR TR (& 1) (F 6-c, d)o

AT AR B ER R fL O W AR, AR AR L HUAR
SR AR L AR B H Bk RS AR 37 #
0.4~0.8 ppm"™, DL itk A 4 W7 12008 5 Ak 1) ik 2 T 1k
BURAT i MRS 1, ABEREREE AL B, C W H-2
Iy INTE 452, 4.46 N 4.53 ppm JTJE FE S, XFlb
LB RR IR L A Mo R L H-2 (3.83 ppm) A7 WAL,
DR AT LABOE 550 AL B, C 71 2 MR IRIEEAL .
W3, BEIR Bk fE 78 4 fi iR MG 1k, D AN

https://www.china-fishery.cn

M 1% Fuc,Sy"RIciE £z gl ik, nl LAHEWT i Fun174Sb
fie 0% 4% 5 M ) #) Ht-FUC (1) Fucp2(0S05) 5
Fucp2,4(0S0; ") Z A1 o-1,3-4 1 4

3 Wi

T R IR R G 5 4R H “GRAS (gener-
ally regarded as safe)” A= Y1 1) DNA 4118, #ib#
. fE FAM . B EEORE MR, LR
W NICE 3k RGAR LM 2 T X — 7R, B
TEAEMZ2MEZAS, FLRHE NICE £ik R4
HRBHEERLRGNE TREZLERSE, AR
B R L P AR A BRSO, B
1R i T an — i s i . 2R PR A
SO B AT, T U R R R R AR B E
ZH G PR 22 557, Ah, Funl74Sb £ 1y 41>k
H IR W, aestuarii OF219"Y ) [A]FE J& T R 4%
RiEFRG, BLIBREREERFEE NS
Fun174Sb, H A4 EEITHRAIEK,

AT E KA E R RIR R G L T WY)-
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ZEHW, 5F
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S0
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=g
2 1.6 L
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14 +
1.2 D
20 25 30 35 40 45 50 55 60
S JSE B /°C
temperature
(a)
35 ¢ e o s .
- ITIRTR-BERRERVA R citrate-phosphate
o 307 o pps
E= 23 [ 4 Na,CONaHCO,
5% 20+t
Hg 15|
=5 1.0 ¢
0.5
0 L L L L L L L 5
34 5 6 7 8 9 1011
pH
()

BRI/ %

B AR B 1/ %

120
> -0-4 °C4-25 °C --30 °C-4-40 °C
g °
S 80t
g
S 60|
5
= 40|
=
-'g 20 +
g
0 " " " " )
0 5 10 15 20 25
AE R 1A /b
time
(b)
160 o s L
> o FTIEIR-TEIR EhVAT  citrate-phosphate
= 140 o pps
g 120 1, Na,cO,NaHCO,
2 100 W
S w0 “\\
5 60 |
S 40}
S
§ 20 +
0

3 4 5 6 7 8 9 10 11
pH
(d)

3 Funl174Sb B LMR
(a) $3&E RBLIREE, (b) IR EYE, (o) OGRS pH, (d) pH REE. (b) (d) FRA BTk LAYIUABRS M (K B 4 LEROR
Fig. 3 Biochemical characteristics of Fun174Sb

(a) optimal temperature, (b) thermal stability, (c) optimal pH, (d) pH stability. (b) (d) residual enzyme activity expressed as a percentage of initial enzyme

activity.

4500 r

3500 ¢

2500 |

enzymolysis product

SRR CIVAIER

e

1500

2|

refractive detector response

TN

R
control

500

—500

8 12 16 20 24 28 32
PR B4 5] (6] /min
retention time
4 HPLC-RID #0 Fun174Sb [4%#% Ht-FUC £ =4
Fig. 4 Detecting Ht-FUC degradation of Fun174Sb with
HPLC-RID

0 4

13-4 SR WE I 1 S IR 25k, UEBH T R LR i
NICE R4 7R FR A R nTird:. Bl
PN T) - 1,4- 5 SRR Tl 1) 7L 2 1 4 8 4 R UL i
AT G4, LT IR ARSI T 2256, ok

R E K7 2: 2 E /) sponsored by China Society of Fisheries

TESEMT & A i 5 R T R
TR FEVERL

Fun174Sb fi§ % Y] #| Ht-FUC [ Fucp2(0SO5)
5 Fucp2,4(0805) Z Y a-1,3-FiH4E, 52 i
Wi g DI B R R T 26 [ IR S 1025 5 BB (Ib-FUC) 1Y
Fucp2(0S0;) 5 Fucp2 (0S0y) Z Il 1 a-1,3-4 1
BRI (181 7), VLB Fun174Sb EA#H AVE HIN A
£x 4 Funl74Sb %} Ht-FUC, Ib-FUC AY/E 7 &,
A DAHEWT A SRS . (D Fun174Sb (19-1 304
FLRE 25 3% Fuep2(0S05 ). RIE-1 1 A5 REWE 25 52
Fucp2,4(0S0;5), HFA4FE Ib-FUC Fiff fift 7= 4 v 7 1%
H 45k N F2S-F2S-F0S-F2.4S [a-1-Fucp2(0S0;)-1—
3-a-1-Fucp2(0S0O; )—3-a-1-Fucp-1—3-a-1-Fucp2,4
(0SO3) ME L ] M PUBE H I ; sl B Bis-1 o7 5
B %5 3% Fucp, Ht-FUC Rl ff ;=9 b N & 45 4544
M F2S-F2S-F2,4S-FOS (/) P4 4 , Ib-FUC i fi =
Wy N & A 45 R O F2,4S-F2S-F2S-FOS i 70 B
( Fun174Sb 1) +1 V. 15 %5 5% Fucp2,4(0S05) LA

https://www.china-fishery.cn


https://www.china-fishery.cn
https://www.china-fishery.cn
https://www.china-fishery.cn

W, & IK P24, 2024, 48(7): 079815

12950 000 120 ¢\ [M-2H]>
M=Fuc,S, 460.2
100
[} e)
o 2 L = | [Fuc,S,-H,0-H]"
& £ 10950000 5E %0 o sy
4(33 g g 60 liFuc,s,-H,0-HI 7469.0
= Q L Lot L 3710
== 8950 000 Z 8 40 \[M-S-2H]2’
20 | | 20.1 |
6950 000 : : | 0 |
4 8 12 16 300 400 500 600
L3 EH 5} 7] /min JGigiigad
retention time mlz
(a) (b)

[E] 5 Fun174Sb f&f# H-FUC BIRIE S HT4E R
(a) BB T TIC B, (b) F T4 4 Fuc,S, MS Elil.
Fig. 5 MS spectrum of Ht-FUC degration by Fun174Sb

(a) total ion chromatograms, (b) MS spectrum of Fuc,S,.

i
DI/D2
BI/B2 5 B3/B2 S
fi ﬂic]/cz é§' B"JE@)}/DZ 4.5 \&%
2 AUA2 @ feac2 Do
il i B3/B4 =8
Ho w E
=] y AP O
= & i 5.0 205
i D2/DI
: cct
60 55 50 45 40 1.0 ;@$ EEEJB”B2 55
1k 22 B B fppm : A2/AL ’
chemical shift ’ ’
() 5.5 5.0 4.5 4.0
2= # /ppm
chemical shift
(b)
A/A3 ! L W
Vel 50 oAl o ET
fcres tBo/B3 | D1/Dzl||
bBiBs  Bam3| @ b3 i
BI/B2 - £« Y £e
i uzicwcz BBl (G § 4.5 J;i‘f |[|'| 140 @?ﬁ
AT i f@ G o BB, 5.8 I s
B1/B4 é B2/B1 4 =g L i‘—‘é
BS/B%/DlDS/Dl iﬂsg CUA3 DI/ Em"g
3
«E p4/1h B 30 =° Uﬁ: 141 =0
cct ey P! 4
'@ B4/BI EFNBZ/BIQ meac
@ Azi/h ?\i//?\lwnfum 5.5 ) ) ) ] 4.2
5.5 5.0 4.5 4.0 5.5 5.0 4.5 4.0
A 7 fppm 2 #2 fppm
chemical shift chemical shift
(© (d)

6 EZELB4% Fuc,S, HJ NMR &L
Fig. 6 NMR spectrum of Fuc,S,
(a) 'H, (b) COSY, (c) TOCSY, (d) NOESY.
sponsored by China Society of Fisheries
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#& 1 Funl174Sb F£#% Ht-FUC =4 0HE Fuc,S, K'H (L2
Tab.1 'H chemical shift of Fucd4S4 produced by degradation of Ht-FUC in the presence of Fun174Sb

fiijg SH1 SH2 SH3 dH4 SHS SH6
A 5.50 4.52 4.03 4.08 - 1.22
B 5.39 4.46 421 4.68 422 1.25
C 5.34 4.53 4.12 4.08 - 1.22
D 5.06 3.92 4.04 3.98 3.97 1.20
—3-a-1-Fucp-1— 5.07 3.83 3.93 4.02 4.27 1.25

VE: SHIRR S EMH- DN, SH2RR2 S M A2 SHIRRI S M) E R SHAR R4S A H-H) AR SHS
RN G EAM-5)WHENFE; SHORRC T R (H-6)ML 2207 20 F LADSS (SH 0.00 ppm) 4R IIAR 19503 % R Fl—3-a-1-Fucp-1—

LSHUL AR AL, A A R i 37 < RIS .
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Expression and properties of an endo-1,3- fucoidanase in Lactobacillus

LI Xinyu, CHEN Guangning, SHEN Jingjing, CHEN Huanhuan,
XUE Changhu, CHANG Yaoguang ~
(College of Food Science and Engineering, Ocean University of China, Qingdao 266003, China)

Abstract: Fucoidan is a marine polysaccharide with diverse physiological activities. Endo-1,3-fucoidanase is a
favorable tool for the preparation of fucooligosaccharides. Nevertheless, the lack of food-grade fucoidanase with
clear cleavage sites has hindered its application. This study aimed to obtain a food-grade endo-1,3-fucoidanase
from GH174 family (Fun174Sb) and to investigate its cleavage site. The study demonstrated that the food-grade
expression of Fun174Sb could be achieved through the Lactobacillus NICE system. Fun174Sb exhibits significant
endo-acting hydrolysis activity towards fucoidan from Holothuria tubulosa (Ht-FUC), with an enzymatic activity
of 1.90 U/mL. Fun174Sb showed significant activity within a temperature range of 35-50 °C and a pH range of 7.5-
8.5, and it possessed good temperature and pH stability. Furthermore, the structure of the dominant oligosacchar-
ide in the enzymatic product was analyzed using ultra performance size exclusion chromatography-mass spectrum
(UPSEC-MS) and nuclear magnetic resonance (NMR). It could be inferred that Fun174Sb cleaves the o-1,3-glyc-
osidic bond between Fucp2 (OSO;) and Fucp2,4 (OSO;") in Ht-FUC. The study showed that Fun174Sb expressed
in Lactobacillus exhibited favorable biochemical properties and a clear mode of action. It laid the foundation for
the application of food-grade fucoidanase.

Key words: fucoidanase; Lacfobacillus; sea cucumber; cloning and expression; biochemical properties; action

mode
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