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H T, MS T 18 C 28 78 R AR B PR AR AR BH 1 4
WA TR BT i, AR K R
3 FrmEERA: & KH T % (mechanosen-
sitive channel of large conductance, MscL)+ /) Hi &
. (mechanosensitive channel of small conductance,
MscS)~ i H 5 % (mechanosensitive channel of mini
conductance, MscM) & il i 172037431 55 4k MS
A T 7 Atk 22 Tl 40 VRN R A L A A 2k 2R
F) a4l L5 gp ]I, MS i 18 O 48 78 AN R A% 40 g
A A B (O:14-15,29-36.46] ARAT A G R0 A 4
M MS I AR BE R U, AT T A 40
MS JHIE ) 7> 745 L RCEATTHE J) 22 A G 1 R
S AR B D X SR A A MS
A A28 A D R A DL MS L 3E 1 45 4
AN BERFEOC R I LA

B, WRE[RBKZ I H2 MscL KK,
AT FE A5 5 IR 20 1 U KM AT s b (0Kl S
MS J#JE (escherichia coli MscL, Eco-MscL) 47752
EARAE Kung SE8 S 1 RPN L 24k A v
[ 120,381 7E JIE R #9206 T, Eco-MscL ] 448 g Sl W,
20 B 5K T PRI, O 28 R R B AR Ak
A A5 0 T G DR ZS e 40k B IFJBOIR A (384152,
AR DA 6] — SRR A oy — T8 IE, s 45 AT 1 1) MS
JHiE (M. tuberculosis MscL, Th-MscL), &4 H]
X 2 A AR R B e T AR g R, X ARG
HRATS A MS WIE KB T EERR
e 23 SAh, MscS W 7E J5RZ 41 M b R 35 A KB
TERL, B, €78 9% 24 R4 A, Tl T Igom
R PATAE A FHL L 4 T 0 I £ T 29 0 T ol i I R
figp 17:19,21.55-541 - AR L, MscS [ I 38 52 Hi, s 1)
i 7031 H TR T MseS 1 T4 41
PIANGG 2, 15 E AN KT AT B MseS 1R i 4 25 4
DA LR, & S2 it T AR o S A 2 TR
KL e Jg 1557561,

U, BRI, T B 4 BN BIF 9T I
TE RSB T, IRk &5 G ol AR B S50 R &5 0 o3 A
N FATH A ELF MW HOAR. T3 4h, A — 28 MS
I T P A B 5 ) K a0, MIS G TE A T
PEAN T 7 LA AN 28, A E I A e
S ERAE B MS JHE T, BRARBER R T
M AE B ) 2 1R £ AN B I A S 5 Ty
AR, AT BA 2 5 ik L B 3
TG B WX LEHLEE T RSO, B IR T AR

X MS I AR 5. TR 2 AT P
Fift MS I ) 45 K e 5, BT LLERATTALRS MiseL A1
MscS BEAT A AL 2B, e o, JAT X [ py il
SR AE 18 1 A A S5 R AN ) B8 < BT 55 I Y BCAS
K] R AR HEAT 54 4.

2 MS BiEREEFRI R
2.1 MscL BT&E
2.1.1 MscL il i 1) 45 MRk

T B SZ 86 v, MiscL fig g B 9K o B0 OF
LR A RS e ) MR G B 1 3 £ R Ry
AU B8 R X R4 s EER, T
3.5 Ay HRRTR ) il G5 A% AT R 1) MscL 1) i A 45 1)
Yirfaoe 1, A R RV O AR (K 1) R Hop
B — [R5 AR R AT I AN 5 Bk (trans-membrane
domain, TM1 A1 TM2) LA A 40 M 5t i ) N BF1 ©
B AT — 0 B i, 2R 136 N IERR. IR,
TP P A 15 Bl A 2 1) 4 A Ak T 3 T DG RS, 5
A TML BRTETE B — A B 5 (1 R i o, 7 W58 e oK I
BEAT (1 b J7 502 A S T3 1] 458 1) 58 A P AL 46 X 5K
TM2 e G [ TM1 I B 825 40 i I (%) 5 I A
A0, T8 3E P LI 7E R XS AR A 18 AL {HAE 4N
R DX 35 11 o 2 AL EAN AT 2 A E AR, SRR,
H AR Eco-MscL Ml Th-MscL #ll7 1R &1 0 & LR 7
HIAHBLEE, {2 Tb-MscL #1475 Lt Eco-MscL B 2 K
13 2 (V030 38 T80T T 1480,

COOH

P15 R AR B MscL 5130 1 it 1 46 4 s i e 22
eVl DAy LT AR 0 1 5 A (BT D AR AR, TR T D i
JR), A7V T IE (¥ 1 T 450 (AN A AR RL). T E
(1 A — ] Y58 B A e AN [R] B A W
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2.1.2 MscL & 18 1) 52 B i 52

PRICA R AYFK) MS T IEAH EE, MscL 1) 45 #4 A
X i o, DA 20 W A O BN B L ST MS JE
TR T HLE, B BAH 28 K 5 o3 B SUER BT X
MscLL [6:89-57-600 - 2 A1) - 30 38 I A< FBE K ) 2%
A 73 M2 MU A 7 iR AE 5 AT Eco-MscL 1 IR
JR L Th BEAT AR 617621y T S 6 40 SR G A
i H 1 C 2 A2 B, DAL UM 3 3 T8 R e SR
Y B35 i 21D ) 2 78 T8 & MisceL FF 80 b B4 A 7
> AR BE B 9% T MseL T2 HLH] W A
FKAE Bco-MscL [ R YA 8 b g 42, IF#E4T T
P AR A GE LRI PO 2 )E, s
1 MR 3E h 1 ANRL EE T A RS EOR, ST
MscL f¥) &5 #y 2] [27-5158) i 5 L AE AN ) 45 #g A
PR e ) T S D) B8 S B N (1 A S PR A
FUFRIY PO LT S50 1) 240 A S5 LU i S 4
A 45 R, Th-MscL F1 Eco-MscL £ XX 1] $7 7
NI AR R g T 0L X A 4 T I
BG4 R BT BORAS 1 13 PR SO0 R
B BV AR v O (L, (X SRR A T R o
BE R BAR A 30 FEAE R e vh AR BDIRZS R B
ROk, AT R S 36N 45 R R o) A, BILAE
FA 0T W 5 RS B 4 P 0 Al Ak A MiscLe 17 T
IR FAAT T RAF RN, FINFE MscL 1L
X as R A SRR A AT TR KRS AR,
£ MscL Wi Jg& 52 LR 1 (K 2 AR 1K) 20 -7 BLA
PIRAFAEAR Z2 R GnPE. P B, A — FF S BB
A A T B 8 K AT B, R AU
WEORE A FAT B A Bl 04T 2K vk, i LS
S0 AR B, B S REAT R
2.1.3  MscL 2 8 38 1) i R SUURT 5

918 )12 L (molecular dynamic simula-
tion, MD) £ &8 B4 AT T MR 8 10 32 T H. R
I 25 4 K 73 5 RIS ORI A /) T T B T PR
b 6473) LA A BOR 2 BT MiscL (TS

E  HUBR BB P B Il 0, KRBT 2 1
AN T PR AL i, FEAEEE I 25 F XS Th-
MscL ¥ {XBE4T #) MD B e — 2 R B _EAFST 7l
TR TTEALER Ty TR RL N ) < 82 Py R A, 3
B B YRR R MPIRGS, SR M S AR R
ELRIAE G e, it 382 8 20 A 2 W1 33 11 LI X3
o T e R E IR DX 3 k) B B I B
Jot, RIVBEAT WA A0 MRS D0, AN E (AR 1)

DB R, A8 — ik F v 5 8 R e 4D M AR A £
TEARAG it ~F-. I8 IR PR, AR AR 2 ik ) AR
JIE . 77 RE A R 0 5 s I AL SR 7 3 4 i o R A%
AR O, DA B I S 0 e g B 5, 3K 2 )
PIATERE. Jaok, LT PR AR 75 MscL
NI ) RS AEL, 7 5 T e A T IR i (1)
A IR BB A 1) g, R A 7k s g %) i A
RS- A RN =E A PEYL BSOS UBEY; HIIELZENAPI
)y (751 AR TR it in s g (1 A AR g L A
iR EOR, B R R P AR BT N T RE
5 ATAT (R ER S v ) 2 1 BTN 2805 3 1) s ) BAASEAL
MscL #1718 HLHI, Th-MscL (18 (] MD f 7Y
Wt 701 BIRU R IR 7R POPC BEAR XS 1)
B K - B — S DL T X B
HAEGY, AR KI5 FIATEAU, 5 #r
s g 0F JER 1 PR S )24 56 4 4 A A )
BT I, F W00 ) 55 L M 1) AT N X 3k i 5
BTAERY RIFTHT AT e-14 A1 Val-21 bk
FE B K T8, X ML o O T 1 RO A
PR M 4k 2 R R 3K — ML i 08 fA B A i
S v L B 1% 0 T e T DA B B L
J Al MscL #2473 13l J1 % (steered molecular
dynamics, i # A SMD) B 7R, MK I ) 44
InBE S SO 1 T T 38 R e i MO 7 AT
FUH AT B 1 F 0 BT AT AL, R ORI AG T 3R
16 MscL 148 JFROUL B (R A U iR A il 5 52
&5 R LR A R AR G, IR R T8 TE TF 800 &
PR DL S I8 0 LE T O R ) AR G A
Ol JE ok, IV SAN R o IR XA 1 R
) e 50T 3 A1, — AN B 350 T840 A7 1) MD
B HIL T, & Won T SUR IR B Ak 77 K/
30 3 (142 7T (all-atom)MD R4 R (781 {H iy
TR ST 2 1) s 7 53 A 52 B0 AS 56 B 1) R A DY
R Ge vt i 22, BT LAk Sk R o 8 2 1R R Sk
RN ZBURE Sl T A A —$2 102, 7F MD A4
SRR, 3 (R U R OB — B, R A4
RGMARER S L th I =4 Jidmh—
FRH (1) B o B8 DA 35 o B0 2 500 4k, 3 AN
) 1) 3 3%l AR 3 5 36 FH AN [R) (1) 34 o Bl o 35k 4
S, P AR BOCEEE T AREE R L R F R
PRI 3 Aoy, 13 2 B AR 2 58, (HEE X
AN T] (R A5 R RIS AU 3, BRATT Y. 123 B3 1 )
Y. Ae ik, IATEEE T MD KL s B DA R g
AR5 (W3 1).
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Fz 1 MD &4 3R a8 RER 2

Ly i Via(rig) = iy - 0

V(ri, e, ) v .

R | _ EJ Vij (riy) Buckinham #H  Vin(rij) = Aij exp(=Bijrij) — ?éj

Coulomb Mg Celryj) = f%
GEDA LT W (rij) = %Kibj(n‘j —bij)?

e A Va(0ijk) = %Kfjk(%k —004)°
EIEH Via(€ijrt) = Ke(&ijrr — €0)?
1E S 1 Va(@ijr) = Kg[L + cos(né — ¢o)]
LB Vor(rs) = 3 Koelrs = Rl
i P B A6 Var (1,75, 75, 71) = Kax[1 — cos(n(8 — 6p))]

%Kdr(rij —r0)?, Tij <710
R AEH 0, ro <Tij <71

P B Var(rij) =

1
~Kar(rij —r1)?,

2 r1 S rij <712

1
EKdr("’Q —r1)(2ry —r2 —7r1), T2 <71y

T A% PR B HCY b R R Al

otk JIEE 556 3 3 1 425 11 2 i A 2 BEOLAIT 5 1) %
. A A A N R AE W IR B Y Th-MseL 64T T
PR MD AU, 2 B B G 8 23 7 43 - K BRI AE
H 9L Jss BB LA T 4E POPE Fl POPC H[f)
Th-MscL 128 #1E, I i Bk A MscL (19458 Fi
By 7 2R B B e T T A g Y AR, R
SRR TE C iy X 38 1 76 5 2 B e R i
KR B W9 D, T B AR G ) 132 Bl Bk v
N RIBY i W TTB G U = A S NI i 5 4 L]
ol g 0L 7 J2= A R R ) s g 351 1T 43 AT 1) MID 45248
W B R T SR R A xR R s e (781 b ),
AT IRN T AR NGNS R 2 A LA JE 28 %) T MscL
SERIIE I, — N5 A E AR I MscL 2E47 19 4 5
T MD B I T B0 B IE 9.5 ns, 7EBLAL IS
T T TE it 0 e el I A A 1 2 B 1 M Ak
A SZ 5K J1IF e H S i B e A 5. X —Bidil
IR 5 g i T M A I (R A I AE L. RT R 2
B R G RK/DRIZE IR PR, B AR T
— B IE 2R A BAR A WA R B R MscL [
P ZR GO, BT IR0 T (%) T JBEAE 9 5, (e A
PEH T L AL TP TR A R RS L. Y
SR, BT SE SR 1] Ha B IR G AT A S 50 TR A

9T U M A TR R R AR T Eco-MscL &5

HAE I RR B, AP M S B B B S 8, HOR T AN 13 (138 €

R 5, — 350 MD B 43 ) 28 ik T DMPE il
POPE i b (13 T8 85 B HEAT T LU o iy B &5
R TR, M5 L ) AR BE 5 1R GEAE R B AR, A
1M 22 2 W8 ¢ PRSI B P BOR S, X —
UL 2650 T 1) 4t B 30 3 o T O e ) e R A
X — IR TR IR, BE)S, —FlBT Y
T8 MscL [ 15 OL I KL AY, (coarse-grained,
CG) MD BRI T . FIH CGMD K,
FEERENE LPC BARX BREE IR T 40 J BB, IR (E1T
20 6 B 7 A S T gl 1820 X — A ) s ) Ay A
ST R T AN A BRI R ) A A R B
PRI AN Bk T R 30 0 25 i, i ke T 0 T A
i 1F 51 1 R B R L. 3K — &5 SR TG 1 0 H A B S
B 1) 43 M, 3t i PR3 S A 5T ) 2 i AR A AR
HER R HWARS WA CG )i #EH
PELL A AT BAT Jmy PR, 3847 28 1k MD £
ARG 32 4y o e od ik g s B %) MiseL ()i
i 1831 93 by S B A T T e A A P K 2 11 I )
PN ASE A5 B 52 B B PR I O . X B e AR I
TR I MscL R30S RiE 6 Sk 72, I
A % A IR T IR R BRI s ), e BE Sk /N R
P RE A B RGR L T A 2
&, H¥H RN CG Bl tH5HH T MscL 7&
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IR R R B AR AL, IR RE B > N T AR YT
5K 43 1 RS E BB ARAR DG 1 73 B4 4 B
THEEAFER R, BN B E TR R0
T ETCRE A S W K i HOX Uik A
AR T, e v SEAE AN [F) B8 i R 20 1) 4 Jif b il
TR RS oA, T RR MS B AE B 5K )
JRGE I | 2 F JAs) 7R R i 7 T ) T A LB, S
— MD H AN Th-MscL #EA7 T HE4 891, 45 70 et @
T )RR AR T W e A1 168 i JE v 1 46 4 71 2
(PR E, JF R I T B85 R A6 AS it L 25 (R
JO0S 20 i n b TR 5K ), g SOl TE ST
gk, Bl I ML DA B i = A . AL IR Y 1 — A Ay
REMIY R HMLEE, & T™M2 IR 5K fefE -+
TM1 K 2RIT iz 5)), B 350 Th-MscL 195K,
bR T 5 R8T I L Ab, 3 TE AR AN R A
(IR % AR AR AR 2 X T MscL (— &% MD
B Re AL TAT] T A 230 T8 1) BEAR BN ) 2 UL K&
BF AR Th-MscL ML BGHIE ) V21A A1 Q15E 42
SRR SR e Itk 1B eATTaE 2 H S %) Th-MscL
(S A BRAS ER R AR W T AT 1), T RBEAY
ZE T MuEiRE A, B POPE IR, Br Ll kik
TARAS Rl i ) AL 2 ). A5 53— BF o, A7 %
F R H B b5 18 )% (targeted molecular dynam-
ics, TMD) J7 1%, B8l T Eco-MscL M 2 1 21 JHCHR
SRR R ARG DL, JF R LT AR A
TR PR RS Y G AR A IR B, U2 MiscL,
J PR T™MD A5 48, BE A 55 I 8] 4R 8 18 2 51
a7 A AL, A 45 30 0 7 5K ) AR R S BRI e BT
75 LRI R Eco-MscL [ JBURT 5% MR 25
(R S5 R AR B 1 20 Bl e AT KR 22, H 5 AL
IS 0 A LE, e B Wl 1) R A4 PR A SR T 1 .
KL LW OR T AR IE B) ) 2 R AR L R P
. X8 IR o FRATT I 3R 52 56 B4 AL IR Eco-
MscL [ JHENLHI 3R AL T — > 50 0wy 5 60 % [m) M i
() 2846, XTI, WL CGMD 71k, A7 22 # W
T B Th-MscL MIUE ik TV i 1) B35 I J2 o 1)
W INEE AR V21D B8] HUT AL [ sk ML —
/W IE AR R A ) T B E SR FE
TR IR, FLIE B W) (0 4 5K X AR V21D A& S A
WO L 2, TX R AR B V21D AR S A4 1
Dihe R B e — 3. AT % % Th-MscL #EAT -
1 F0 AP 1) MDD AU, 891 23 e B, R E )
ECBUN s S W P TR VWIS o M L0 R
FE R R TE 1R A7 Sk A, RO XA T AR S
DA B A 465 1 ) 22 5 L 0 e AT 0 2 1 k. H

AR, Harh ok HEEE MD B0 S
MscL [ 32 Bl (1) kG A 4 ik

T2 N TR B E AT MscL [ 18 AR 7, —
SO AR OB I T lan, S T T R sk ) MO
PRI TE [T 10 73 7L, — A Th-MscL (1) 45 #4) B
ARG A T BOL RS g0 B 5T R LI 5 4
N i B2 e PR 58 T e, (3K — il 2 485 R AT A 43t 7
MRS R TN, 24 52 SRR GK I, 5 50 E 1R AR IR
SRR AR BN T T P I R AR
BRI, R B R W IR A 1, O HOR IR AR 1R
AR R PR A B T BCIR S A M LS8 14h, h
TSI IR MseL 1) T THEHLE, AT 22 2 70 iDh
Tb-MscL #l Eco-MscL 7 5% R BOR & T b7 45
Ry BEA0L, 153 7B AR AR R T R AR
(R (e b Y i e = N W s B B
i1 7K Bk i i 4L ok ) 08 T A 2R 23l e e R R T A
AL H, Eco-MscL I B2 A48 P AN B Be i)
R ORI ST I AN B OE R KR B
(A O, AH S, e TN s e 1 T T LA 7 — MR
PE. BRI AR B ), (H ek A H S SRS A 1)
BRI T AN 0 I o, 3K i ok XOREHS
B2 AN R 28—, T Th-MscL #h
5K Eco-MscL [R5 73 A g gt 57 1, il K]
WFFEM Eco-MscL 3 2 () Dy e #dl 5 45115 B 2
IR P X — g5 S RE T — FiopluRy (1 K AL
[TREN O3]
SRR 5 A R B TRV I IS 1 AH A H e 19
SR 7R AG MscL KA vl e/ i 700X L8 A B
ER MR, Sk A, A R R
W o F AR IE g4 it i) — F B 0204 Ay agss
18 HIX — 71, %) MscL (138 ) 2% Mk SR AT
T o pr 09 X — A s Rk FRATTR 2 5 AR R
(1] Eco-MscL #8735 X 3 72 5% 7K~ EIIANIRA T
SRS B 1 WA, OF R T e B3k S Ak,
gl i M2 A% T 7= A 1 s 0 R0 ) E R ) 23 AT A 2R i A1
TR B AL M AUA N MscL BAT 5 b
55 B B IR O I G AT AL IR ML 1961 7 i
IK VRS A7 A K ) 1 56 e b, FRATTANX BEAF B AE A
[Fi) J5 Tl I JBE v Misc L 0 75 (1) 7 7 1) e 2 L
5, b Regy th MscL Difig i e PR IR, X — B AL [
PLAAAE T, fe ) FATTH AL 5t (1 5 IR i &R
G0 — B B AT S I T8 R R SR ) a4, FRATT
e MBI TR 43 31— R A1 5 MS 38 Dy GEAH G
A SHL AR, EFX MscL 3E4T (% ig 5 8 (R
AH A FH ) 20 B HE 2R 45 ORIy R T, AT —
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ol B B LA OC &R, b s DL U A i A A i D
e B3 75 AR DL K e SR S 6 45 S Ak 2]
THEEER P T MscL MIE, 72 E RIH
el g A0 A 11 JBOAH ECAE 7 2R RE R AS [F) L
RETHAMmRERER —HEH L, XERE
Tl G L0 1 25 1 0 2 P o A i e A 3 1) ) 52 R Iy
Re B A TAEH. Bk, U MscL |38 56 4%
JREL B AR B T EMN. ML K . &
5K 7 FH B HH RE 45 0T fig B AR TEHLR, — b ) 2E
MPEE R T B8 Xy o AT ST MS i iE
PR T — R OCE M T, R R IR MS
T T ] A A o A T A S R ) 1 AR A T AR
e 5, KR 24 T BRI SCRFG SA AT STl
TE )53 M. Bl e, 55 5K 0 AH R (R A= 4 40 i i 3 3
148 ) — Pl AR AL H g B2 913X — W sl
g A6k B8 AE FL T T TS I8 T T B T AT AL AE
X —HLHI T, 30 AR AR i b A ik A5 A P B —
ANFH 2 A HE B - B HE 28 e % L BT IR X R
B, X —HLHI/E MS lIE [ 14 5 nl gefy gk —2b
A B v B S, —RB T T ik s
FH, ) FH 85 K BIR F5E ae Al 0 A 7K 381 g T 85 (7] A%
HrReE, W E LS MscL 7E P 1B 2R 11 10 25 () 1)
e e OOl GOy AT LR e R
P, HERRPE &, OF H Bl 5 S0 B 1 b A
JRZEGAIE, T Ik 24 i RS 1 AR W% B
A7 . X PR U7 VA Re % T S Hb 43 R RN KO I R
H, JFEFE-— & B KA R SR TE TG 200
AP KOS S R SN T SN Y B ey | By NN g D
oM AR R MD BSR4 BB 2. SR
ABEFEL Y PR A1 2 AR A8 (%) U S5 v AR A, A
FR 7T /5 7% (finite element method, FEM). A H FEM,
AE 0 T Th-MscL Fl Eco-MscL (1) 1 % 45 [101-103]
g5 W7, MscL 0 - 40 J JIE (1) - 1f A 5K ) F0 oot
PR AT AN [F e S, AEAE [T IF O #2 v, TML
A TM2 HAAR KRR FE S th. B, — ARG
FHEZERI A FEM, #2 MD BL3LMI{5 B 45 & 21
BEAL 56 MscL AU B HEAT T #8% [102-104] 0 3%
— o TR G R JT (molecular dynamics deco-
rated finite element method, MDeFEM) [1] /7 {4 12
H 2 9T Eco-MscL fE POPE i Jlg A 5 1 2 H 1)
REZY IR S A RN DN S L 5 I ==L X
LK B4y 18] (R AH AR #8231 135 10 59+
B B, A T 583 MDeFEM 5k, I T4
AR, d5t AT P 48 M ABE AR 43 T B
WAL T Bl S, B T AN EE- TR

(1] Eco-MscL [ #1500, J4 1 55080 . g5 il
A JE T RERLRN oy A MR AT T R, 4 SRR,
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MECHANOSENSITIVE CHANNELS: INSIGHTS FROM
MOLECULAR MODELING AND SIMULATIONS”

XIE Junyu' DING Guanghong! 2
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Abstract Mechanosensitive channels play an important role in various physiological processes. The research
on Mechanosensitive channels has been conducted more than two decades by now. In the experimental aspect,
the determination of crystal structures of mechanosensitive channels of large and small conductance makes it
possible to develop molecular modeling and simulation investigations on MS channels, which gives us a signifi-
cantly deeper insight into mechanism of mechanosensitive channels. During theoretical studies on ion channels,
different simulation methods and calculation skills display their superiorities as well as specific performances,
which offer us different viewpoints to analyze membrane channels; however, they also have their own limitations.
Particularly, among many ion channel analysis technologies, molecular dynamic simulation plays an outstanding
role. The emergence of molecular dynamic simulation presents a more comprehensive and detailed description
of the structural and functional relationship and dynamic mechanism of MS channels, which we can not achieve
via many other technologies. On the other hand, molecular dynamic simulation consists of several methods,
and different methods offer us different paths to study MS channels. That’s why in this review, we focus on
the computational aspect of mechanosensitive channels analysis, with particular emphasis laid on molecular
dynamic simulations. In the context of molecular dynamic simulation, we discuss the dynamic mechanism of
MS channels, including structure, lipid environment, mechanical stimulation, voltage dependence and gating
configuration. Meanwhile comparisons of the advantages and disadvantages of different simulation technolo-
gies will provide us better tools of research in the future. Finally, we also sum up the domestic breakthrough
and great achievements in ion channels research, and all of these will definitely provide us new thoughts and
inspirations to study MS channels.

Keywords mechanosensitive channels, mechanotransduction, modeling, simulation, molecular dynamic sim-

ulation
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