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A1 495 90 B4 ¥ 4Nl fo 25 (Vibrio vulnificus cytolysin,
VVO/E R G145 R B HE— 7 i A AR Jf Ak, BT TR SR I
WEPE BRI AU E R AR TE I AN ER, S A R
Pl )R FRATH AT AR SR SE, )
FHZEP TR 7 A og il . alifb Fn &2 1t F 4L Al
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Feni s — ML SRR 1TK(ECT-
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MR AAR™ . XFVVC AR 25 4 43 Bt oA 55 A [F] 1 2
R Gl AL J, G o B AL &5 Ry Sl 1 B R kR T 2 5 4
&5 G B AR 5 SR AR RITFLIE 1, A1 40 M Lok 7
RAET EEAERP, A7 AL a5 25l i 2 b A 5 |
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FA P T R, AL S A X VVC AL
D REs R A AR FHBEAT 2R 900 A, IRl &5 & A=W As
2 VN i 5 A AN D R AT Y 4 B, EE A4
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L1l BARFffrs ErvwhABERI I S B TR B
VLR 272 15 27 Bt 9 i A2 40 2 20t 2 WS, E.coli BL21
(DE3)ikk. JsUZRIA B AApET28a(+) A S % AR AT«
112 oAz sidk  Heladlfubk thASzL6 =
{RA7, RPIM164055 77216 [ 22 [E Gibeo A A, A 2 IfiL
T B BTN DY 2R TR R R )

1.1.3  E£ZXA BRIV AZ R A D)X Ro 1.Nco 1,
Tk & . DNAR IR )£ ExTaq
. DNA DL2 000 Marker. DNA DL5 000 Marker.
T4 DNAMEF:NE . PCRIAF MW T H A 5 A9 T
(KIE)H B~ 75 Ni*'-NTA His Band 2 AZ AL B
g AR DR A R A B 2 |5 Ak SR A A e H K
(GSH). MR PEH IK(GSSG). B-Fidk L1 (2-ME)
B ABBI w77 il K2 MR B B AR T A TR
A R 2 7] CCK-841 w1 5 14 i A a7 s 4l
i BT €05 YR BT (Dil)y £ A4 IS e A7 A ik 771
(JC-1). VAR M & B 3 = RAEWHAR
WEFEIIT; T35 R 40 1 SR A4 523 18 FL(MPTP) 5 St A
WA H A SE RN B 25 R AT IR A F
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VVCHE R TG FL 1% e 51 Lt o0 4T, 98 5 R, A
FISOPMA FITmpred ServerX} VVCHEAT 7E £k — 2 45
FA) RUAH DG 15 155 T e 455 ¥ 43 A, 1) F InterProX$ VVC
HATAE LR 25 O i B AN 4 R 3, ¢ i ) I SWISS-
MODLETE £ ¥l il VVC = 2 45 K6, - 0 A5 A 1t 47
A3 HT, BRAT P BEAFAE R LA o
122 JERILS mpfik B 695k 43 5 f % M4
T (1 RS R LI PRI R A% R J 72 471, BAPET28a(+)1E Ky 3%
1% B4R IR H HiHis6-Tag [ 48 45 2, F Fprimer 5.0
I AT A SR B e, W R

3R 14P: 5°-CGC CAT GGT ATC GGG TTA
CAC ACC GAAAAA AG-3, iif5|#¥P,: 5°-TTC TCG
AGC AGT GGA TGA TTC CAG TCG ATG-3’, Py,
P,f115° 3 43 % 51 ANco T. Xho TR i Vi B 4] A7 5 %
L. S h BT A TRARA RS
o PCR W S5 94 °C 5 min; 94 °C 30's,55°C 45 s,
72 °C 60 s, 30/MIEFR; 72 °C 5 min, 4 °C 10 min. #f
Al [ mpf 3 IR 5 pET28a(+) JIUR 2 422 44) o 4 T,
PCRANUGU ) % 58 T4 ok, JFix Bl A T A T
PR B2 =T -
123 rMpfégkik. ghfb, LHAGEMWMNZ  FHT
1 T M 38t 7 TR 40 FORipET-28a(+)-mpf; 0.5 mmol/L
IPTG % S:E.coli BL21(DE3)(Zr pET-28a(+)-mpfJ5i ki)
WkZRIA, SDS-PAGE/ T RIA ). HIINI*-NTA
SERENTEAGRIE Y. WG & BT
VSRS, RIS TE . TMpfER T R TR OB R,
T80 °CLRAT o
1.2.4 Helamfibk 93 1 BAER HelaZi i 7%
T2 10%J15 2 1375 (FIRPIM 164035 353 1, &37 °C.
5% CO, WIANESEFICOR T P TR, Mgl Ak
ZERWRR IS, F10.25% 8 8 B AR AR, 2~3 d
BB R TR
12.5  mfit A KIph £ K HCCK-8%%, 4k
X H0E K Y T Heladl B, $2 F0 T 96FL AR (1 10%/4L)
AR 40 A K A L A PR A T, [ AT 0 4
S, 430 A LA TR 1 41 0.4, 0.8, 1.6,
2.4, 3.6 pg/mL tMpfE 4L, 53 4M eI 23 0 1w 41
AU A4, A AR L. #E37°C.5%
CO,. RIS COBEF7A T, 1E 4 he FHEEARIX
I 52450 nmAd 221 41 M 1F9 W % (DY, LA(Dgema—
D)/ D =D 1) < 100% 75 20 JL A XV 7
12.6 rMpfYE A Helamfit e 5 &5 F LA Hela4l

N Fe4x 107/ FLER T-6FLAR, FF 40 i A K ik A 3L it
Sh B AN, Sk TG I 0 BE A E R A, R I AT
OXLSIZG, 43 ) A 0 RS R 1 4110.8, 1.6,
2.4 pg/mL tMpffE 4, %37 °C. 5% CO,. MR
JERICOBFRAA T, EHI2~8 hjm, T81E WA FW
RN MILE B

1.2.7  rMpftE il Helam el /& A2 4k 45 ML ES Hela
0 M 4% 5 106/ FLE Rl T 6L, A7 4l M A= 4 ad A I
A L Z AN, S5O T LY SRR IR, [RI HEAT
IIULSER, 43 B INSERERE TR EH 4 1.6 pg/mL
F12.4 pg/mL rMpffEH 41, #37 °C. 5% CO,. 1HFI
T ICOBE FRAR h, 1E I8 him, Wi iy, 2808 —
I 52, BEPRZZ i bk, DU AR 5 ] 5, AL
ZOKMGE, BRNEINK, B R, B,
BOWE e AL, B, BEIRA . ARG,
3% 4 H BE(Hitachi Ltd 2> "]H-75007 45) ~ WL %2 4f
TN B LA R R T 25 ) o

1.2.8 rMpf4E F Helam ioE 5% RARAT(DIDMLER
HelaZfl Jfd 4 x10%/ L4 Rl T-6FLAR, £ 40 M A= o 7
SRR B R AN, SOh TS R SE RIS IR 5L, Rl
SIS A AR TR IE 240 R10.8, 1.6, 2.4 pg/mL
MpffE 4, 37 °C. 5% CO,. HEAIEE CO 4
TR, VE 4 hJiE, g0 BRI ¢ G PR Ul B 2 R
B, WOGIL R MR T AR L .

1.2.9 Annexin V-FITC/PIA&) 48 it B = 5 3R %
HelaZll fd $4x 10713 R0 T-6LHR, #7740 i AR K i
FEICRSA B AN, SOk JE M (1 SERRE FRE, [RI S
50y 21 AR RE IR IE H 41810.8, 1.6, 2.4 pg/mL
rMpfIE FH4H, B37 °C. 5%CO,. 1IN B [11CO,H:
FEAI, AEH4 ho f%Annexin V-FITC/PIZH il i T4
DT S AL R A B AT, 5851 hW IR
2 SRS I 5% 20 40 ) T RN IR R R I o

1.2.10  #& MrMpfaf Helam fe e, 7 7% 4 2K -F 49
A HelaZ Jfl 44 < 10°/fL4F0 T-6L, 174l il
AR A I AR R A0 T, TSk TG L TR R S 5
K, RIS SIEEG 2 21 IR G TR0 1 H 41F10.8, 1.6,
2.4 pg/mL tMpf{E 4, E37 °C. 5% CO,. HIFIE)E
ICOEEF-A T, VEHIA h, AR5 He il P SR AR 5 1
BERRER, T IO6 BB T LSR5 G B AR AR
S Wt BN PP Y

1.2.11  # MrMpfxd Hela2m it 25 A AR IE & 4% (Ay) 49
#a HelaZ Jfil $c4<10%/ 41 4 M T-64L A, 15 48
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i A A S AR A L kg PR R AN, XA TG LY T S A
Br R 3k, RIS S o 21 0 S ik 5 75 W00 1E R AL
CCCPFHEX L A10.8, 1.6, 2.4 ug/mL rMpffE T4,
37 °C. 5% CO, LRI B ) COSEF-A 1, 1EH4 h,
JLHCCCP(10 mmol/L)fE F130 min, WAE4H MY, 42k
A R 7 S R A £ (TC- D) i W P AT A 3
AR 21 25 PR b 25 Dl i 59 48 4 (R R A1E, R = 4
ACFA 5 0 A B A I 4 (9 D6 3R, I R AR B v
P4

1.2.12  #&WIrMpft Hela2m Jes 45 42 0K I 18 18 3L 7% 4
GO HelaZfl fu4%4x10%/ L3R T- 6L, £ 41
i AR AR AT I B Ay R A0 I, A TG I TR A
TR, (AL SZEG 73 21 0SS A R ) 1E H 41R10.8,
1.6, 2.4 pg/mL rMpfffE FH 41, E37 °C. 5% CO,. 1
A JE R COBEFRA T, VEHI4 h, 4235 4441 o Ze kit
A 538 3 AL (MPTP) % S A I 38 771 &5 450 A4 1 W) gk
1T, T RMEIIEE, FECHEAR U MRFUE,
B S mink Il — 9, 974230 min, 1554 R0 A R 18 1L
.

1213 %it¥ae DA b SEge B A 3L L,
K HISPSS16.0%K AT 4e 11244 HT, GraphPad Prism
5.0 A HEAT A &I 23 W, AH G A8 8K 1 4 B b A 1%
(means=SEM) 37, 20 [A] LR H LR 21 07 22 7301,
I A 5 I A TR AR R, P<0.05 08 22 5+
HA G5 .

2 4
2.1 t&EFmpfa i & HE 4R FRipET-28a(+)-mpf
RIRIE

BLASTLE X VVCHE K. 2 HE 1R 7 41, 45 R H
5 EVRI A 40 M 285 M 2R S 22 Bl A B AL
B R ARSI R, i SLNR LT R e
AR B R AR FL 75 %555 SPOMA R Tmpred Server
ST RIRIIVVC S5 1 2 A7 il HAT 5 IR A Hy,
— L Dy Re GRS I T A9 B T A B T 2 A kR i
(295-3 1347 Z4 HE 1R (K LAY RIB Fy J= 45 440 1) mT e (14 ok
FLI ¥ Leukocidin/haemolysin( & 1B) LA Aempf — 2 45
R R (K 1C).
PCRY™ 14 5% 18 F LA Pmp 56 W (14 PR Be(603 bp)
# N 3 AKpET-28a(+), £ XU U] I Wl i iF WIpET-
28a(+)-mpffili A 5 BB (1) 7 51) 5 GenBank % [if; (¥ vwhd
KNP H1(M34670, gi: 1553 11)HI A 1% ShHe e 1)

FAARL =D UEIE . NE-NTASE M ZE ik 2tk 15
FrMpf(1¥12), 731821427 kDa, VLS & 0y 2id
kB, Hd AT Bk B4 0.4 pg/mL.

2.2 rMpfHy4HREE LR

CCK-845 7K, 0.4, 0.8, 1.6, 2.4, 3.6 pg/mL rMpf
YEHI4 h), Heladi i A7 35 25 W1 5 P4 B 52 50 5 AOME
VE, TR 093.49% . 86.57%. 79.45%. 64.12%
F128.30%, 5 1EH A AH L, 2= R gt X
(P<0.01)(K3).

MpffE FiiHeladll 2 ), # 22 BB~ W %2,
0.8 pug/mL rMpf41 41 g JT 1R85 (1214B), 1.8, 2.4 ug/mL
rMpfAL 48 M R A2 A, 2 AR TR sk i (Bl 4C R
4D); AERI 38 h, W] UL 40 i G €0 5 SR 4R, 40 B A [ i
(Kl 4bF [l 4c), 20 i 5% 7] 40 i 55 4 i A 228 3 i
B, LB IR (Kl 4d); [N, 1 $104 h, 22 8Dil
IR, EROGI R AR ISR, w0 4 i i
(L5, BEAG T FE RS N, Gt} iz i bt 4 40 e
E A A NI 3 YN S R ARG W SR E O
HARZE R (E15).

HL 735 T W ss S UL g%1.6, 2.4 ng/mL tMpfff
FlHelaZ Jf18 hf5, 40 MR TSR E T 2% 41 A7
TEVF2 25005 A0 ML I 4 3 e, It o)
A LEAZ B A 2 (KI6BAIEI6C) o (7] I 41 i g £ 4
WA i O Wk aE . ik, IR I LS R, B
ZHR WA AIRFESE, AR AL R 6b A
Kl6c). AI UL, rMpfi Helad i 461 425 FL A7 B 1] —5)
WA o
2.3 RINHHRA E SN AR T F

Uit 2K 41 i R 45 A Annexin V-FITC/PUS; JllrtMpf
Yk HHela4ll /{14 hJ5, 0.8, 1.6, 2.4 ug/mLAk B 41 (1)
T2 43 ) A(13.17£0.38)%.  (15.800.98)%F1(20.83+
1.20)%, i Ak B9 2 10 TH i 0 T 3R 08 0, O R Al
(7.20+0.36)%AH L, 7257 R4t & L (P<0.01, %
LHNET). HI AT WL, rMpfRE 75 S Heladll g 95 T2, H.
HAT B ARE
2.4 rMpfXfHelaZ i A 75 1% S5 7K F B 521

DCFH-DAZS#A, 986 WA~ ml UL, eMpffE
HelaZi /14 h)5, 0.8 pg/mL rMpfZ 5 5551 E, 2.4 pg/mL
tMpf4] & g BH P, il I ROSK V- Bifi 5 tMpfyE FH Ik Ji
FRY o 25 D't % i 48 5 (P 8); 7] I 5 D't AR ASASL M
IR, HelaZt J v P4 40 A2 ot Bt A 3 58 10 349 n 328
Tk, ST RALAH L, 4 b5, 0.8, 1.6, 2.4 pg/mL
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(A) Score TMpred output for unknown
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Workunit: PO00002 wwe - Overview

ﬁ

Model Summary:
Modal infarmation:
Modeled resdue range: 1280334 Cuatarnary structurs informatian:
Bazad on template: TR (200 A} Template (1ovIAk Unkngwn
Sequence Idantity %] 14.788 Model: SINGLE CHAIN
Evalue: 41E-1
Ligand infermation:
Quality information: Ligands = the amplata: MES: 2.

GMEAN Z-Score: -7 568 Ligands in the madat: nana.

Bl VVCIhREGHIL = T E
Fig.1 The motif and domain prediction of VVC

A: tmpred Server /T VVCES 45 # B, score K T-50045 & X; B: interProScanTiiill VVCILREAT s A > 1]; C: SWISS-MODEL M VVCE AL =
AR
A: tmpred Server transmembrane structure analysis of VVC. The scores of (A) above 500 are considered significant; B: interProScan functional motif
prediction of VVC; C: SWISS-MODEL tertiary structure prediction of VVC pore-forming motif.
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A M: ER AR T RFRMEAIR); JKIE . 2: pET28a(+)-mpf AR JHIPTG
££0.5 mmol/L IPTG%5 3 Ji5 42 1f; YKil3. 4 BFSJ5 _Bif. BHER
UUUE; YKl S: ZAVRERJE INUTIE; B: M: B A 55 1 S ARAE(MIR); vk
L SR 5 TkiE2~9: TR A7 M ZNTA-0, 20, 40, 60, 80, 100,
200, 300 mmol/L UML) 1 7& 11 -

A: lane M: low molecular protein marker; lanel, 2: crude extract of
BL21(DE3) pET28a(+)-mpf induced without and with IPTG; lane3, 4:
supermatant and sediment of BL21(DE3) pET28a(+)-mpf induced with
0.5 mmol/L IPTG; lane 5: inclusion body with three-step washing; B: lane
M: low molecular protein marker; lane 1: penetration sample; lane2~9:
protein after elution with various concentrations of imidazole(0, 20, 40,
60, 80, 100, 200, 300 mmol/L).

E2 SDS-PAGEL#RE &R ArMpfiyRik. HLER
Fig.2 Analysis of the expression and purification of rMpf

by SDS-PAGE
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*P<0.01.

B3 rMpfXiHelaZfi B % 1489 7200
Fig.3 The effect of rMpf on viability of Hela cells

A, a: IEW4H; B, b: 0.8 pg/mL rMpffE FH41; C. c: 1.6 pg/mL rMpf

{EM4L; Dy d: 2.4 pg/mL tMpffE AL, EA~EIDEHI2 b, Ela~EdfE

JH8 h,

A, a: control; B, b: 0.8 pg/mL rMpf group; C, c: 1.6 pg/mL rMpf group;

D, d: 2.4 ng/mL rMpf group. A~D, 2 h; a~d, 8 h.

El4 A ERErMpffEFIHelaZfif2 h.8 hZHREF S 2 14.(200x)

Fig.4 The morphology of virous concentrations of rMpf to
Hela cells for 2 h and 8 h(200x%)

tMpffE 21 22 e B AT Gt 27 5 SL(P<0.01)(#19).
16 A] 0L, tMpfXtHelatl g B AG H 45 7F H, 355 i A
ROS/KF T} H S eMp il & i o
2.5 rMpf¥fHelaZf it 4% i {4 B BB SL(Aw) B9 52 i
0.8, 1.6, 2.4 ng/mL rMpf/E i Hela4l a4 h, 24
JC-1E 96 e NS, BEA TMpfik 238 i, Hela
Y ML B 58 IR B IR TS, LR (026 18 W 5 (1€ 10).
IF) 1 3t =X 4t i OSCORE I 8 7, rMpfAEE FH ZH HelaZ i
23 10,5 6 Z 43 1) 2h(10.0£0.76) % (19.83+3.89)%F1
(35.622.14)%, 5 IF % 2H(6.73£1.19)%. CCCPJH %
X FE2H.(39.28+0.82)%AH L, 0.8 png/mL rMpffE I 21 7%
1 535 2 5(P>0.05), 1.6, 2.4 ug/mL rMpffE H] 41 2
S EA G R X P<0.0)(K11TRI2). it
rMp £k B2 38 i1, HelaZfl Hu 2 for 44155 HpL A 328 1 B
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A: 1EH4H; B: 0.8 pg/mL tMpfff: I 4H; C: 1.6 pg/mL tMpffi: Fi4H; D: 2.4 ug/mL rMpf{E I 41 .
A: control; B: 0.8 pg/mL rMpf group; C: 1.6 pg/mL rMpf group; D: 2.4 ng/mL rMpf group.
E5 LCSMitA[E]% B rMpf{E F HelaZH i34 hxt 20 B FE A 201 (600%)
Fig.5 Identification of Hela cells membrane with various concentrations of rMpf for 4 h by LCSM(600x%)

A a IEF AR ZERARTEZS; BL b 1.6 pg/mL rMpffE AL 41 R R AR TEZS; Cy ¢ 2.4 pg/mL rMpf{E 4140 R b A TR 45
A, a: control; B, b: 1.6 pg/mL rMpf group; C, c: 2.4 ng/mL rMpf group.
El6 F[EAKErMpf{EFiHelaZif28 h4AARFN LMK BRI T

Fig.6 The ultrastructure of mitochondria and Hela cells with various concentrations of rMpf for 8 h

F1  FEIRE rMpftHelaZh B8 T % £ 0089 bL &

Table 1 Comparison of apoptosis of Hela cells with virous concentrations of rMpf(means+SEM, n=3)

i i L A5 (%) KA rMpf(pg/mL)

Cell proportion(%) Control 0.8 1.6 2.4
Apoptosis rates 7.20+0.36 13.17+0.38** 15.80+0.98** 20.83+1.20%*
Necrosis rates 1.90+0.23 3.03+0.34* 4.80+0.21** 6.87+0.35%*

*P<0.05, **P<0.01.
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A: TE%2H; B: 0.8 pg/mL tMpffEH4H; C: 1.6 ng/mL rtMpf{EH 41; D: 2.4 ng/mL rMpffE 4 .
A: control; B: 0.8 pg/mL rMpf group; C: 1.6 pg/mL rMpf group; D: 2.4 pg/mL rMpf group.
E7 LRSI A B R B rMpf i HelaZ B I T B 2208

Fig.7 Analysis of Hela cells apoptosis with various concentrations of rMpf by flow cytometry

A: TE%4; B: 0.8 pg/mL tMpffEH4H; C: 1.6 ng/mL rtMpf{EH 41; D: 2.4 ng/mL rtMpffE 4 .
A: control; B: 0.8 pg/mL rMpf group; C: 1.6 pg/mL rMpf group; D: 2.4 ng/mL rMpf group.
E8 Tt BRHERMN A EIRE rMpf3f HelaZfi fEROS B9 £ E(200x)
Fig.8 Identification of Hela cells ROS generation with various concentrations of rMpf by fluorescence microscope(200x)

200 7

ROS generation(% control)

Control 0.8 1.6 2.4
Concentration(pg/mL)
E9  WAEEFRINS AR E rMpfxd HelaZH i i 55 1 8 RI 2401

Fig.9 Analysis of Hela cells ROS generation with various concentrations of rMpf by fluorescence microplate reader
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A, a: [EH41; By b: 0.8 pg/mL tMpf/EA4L; Cy ¢ 1.6 pg/mL rtMpf{EH4; D, d: 2.4 pg/mL rtMpffEHI4L; E. e: CCCPYEHI4L; A~E: ZR (75,
a~e: 2L,
A, a: control; B, b: 0.8 pg/mL rMpf group; C, c: 1.6 pg/mL rMpf group; D, d: 2.4 ng/mL rMpf group; E, e: CCCP group; A~E: green; a~e: red.
E10 3 ISR A [5) 7% B rMp 3 HelaZh B £k far 748 % FB. 32 B9 72 110(200 )
Fig.10 Identification of Hela cells mitochondrial membrane potential with different concentrations of rMpf by

fluorescence microscope(200x)
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A: 1EH4H; B: 0.8 pg/mL tMpffEFH4H; C: 1.6 pg/mL tMpffE FH4H; D: 2.4 ng/mL rtMpf{EH 41; B: CCCP1EH 4.,
A: control; B: 0.8 pg/mL rMpf group; C:1.6 pg/mL rMpf group; D: 2.4 pg/mL rMpf group; E: CCCP group.
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Fig.11 Analysis of Hela cells mitochondrial membrane potential with various concentrations of rMpf by flow cytometry
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Table 2 Comparison of mitochondrial membrane potential of Hela cells with virous concentrations of rMpf(means+SEM, n=3)

PR (%) IEHA Mpf(pg/mL) CCCP(10 pmol/L)
Flourescencerates(%) Control 0.8 1.6 2.4
Green rates 6.73£1.19 10.00+0.76* 19.8343.89* 35.60+2.14** 39.28+0.82**

5% AL LU, #P<0.05, *#P<0.01.
*P<0.05, **P<0.01 vs control group.

A: IEH4L; B: 0.8 pg/mL rMpffE FH4; C: 1.6 pg/mL rtMpff F 41; D: 2.4 pg/mL tMpf{E 4
A: control; B: 0.8 pg/mL rMpf group; C:1.6 pg/mL rMpf group; D: 2.4 pg/mL rMpf group.
12 %S BRERN AR E R E rMpii HelaZll B 2% fi (R %8 18 7L B M AY R2ME(200%)

Fig.12 Identification of Hela cells mPTP with various concentrations of rMpf by fluorescence microscope(200x)
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Fig.13 Analysis of Hela cells mPTP with various concen-
tration of rMpf by fluorescence microplate reader
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The Prediction and Cytotoxicity Mechanism Analysis on the

Functional Motif of the Membrance Pore-forming in rVvhA

Liu Yanfei, Chen Janlin, Xu Ling, Lou Yongliang*
(School of Medical Lab Science, Wenzhou Medical College, Wenzhou 325035, China)

Abstract

membrane pore-forming motif through the methods of bioinformatic. Using methods of geng-cloning, purification

It was predicted that the area between the sites 141-335 of rVvhA amino acid sequence has the

and renaturation, the rMpf proteins with purity of more than 95% was obtained. It can inhibit the growth of Hela
cells and the effect was depended on doses, 0.8, 1.6, 2.4 pg/mL rMpf was used respectively for 8 hours, by trans-
mission electron microscopy it was found that the cells show characteristic of apoptosis and the structure of mito-
chondrion was altered; intra-cellular ROS production was increased obvioulsy; mitochondrial membrane potential
was lowered; mitochondrial permeability transition pore activity was increased as revealed by mPTP’s fluorescence
inspection. The above data show that rtMpf plays a role in inducing Hela cells’ damage, and leads to cell apoptosis
via influencing cell membrane permeability.
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