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7 2 rBTI-2 8 3R 1A K H X3 Bp e 20 B B9 A <0 1 1 A

FE¥E* H K

ERA EHL

(UPERZAED BT, WA 2 5 00 1 TR W A58 %, KR 030006)

BE O AESAR IR LGRS TARLIRE G B FrBTI-2, AR AT
R 95 4w f 64 A K AP AR R . A 32 JRAZ KK BAKPEXSecl-BTI-2, % R A KA TIAW B 9 &G, 4
Resource™ Q#i4t. /5 4F A FHL-7702. HepG2. EC970642QBC-9394m /i, MTT#2MIrBTI-2%F £ 4 Kk
8975, 15 AT HIRAF 09 JURF 8RB & B d 4 A AT h fE bt . 45 R A A iAipExSecl-BTI-2H #
R, SDS-PAGES#7 £ B o F & #9 4 7.8 kDa. MTTH M & BArBTI-2%F JUAF ¥ 55 4m it o & K A7 B
2 eI RIE R, WAt Ew e BHL-770246 A Ak~ TR & @ B a4 70 & AF 78 4m e e A& K39 H TSR
R Frm, 2P (BTI-23 Y 98 fm e 6 A& K7 S A 2 X T 8k 6% @ 837 %) A BTI, X A RANAR
BT -3 At 78 2m e B T 69 5T AL BB B I R R AR T & S mh Fe B AR YR

KA

S WA AR kA AE T B R
A, AR A s s R Pl R A . B
TR 1) 8 11 D 6 770 24540 22 BRI T AR s,
PRI AR RI(UTL 0k i 50, 4R 1 i T
EATT T RR GRS X BRI R AR AT,
FERITAE R T HAAE B 2 AL Ak ML TR
ORI B BRI 7 78 ORI i
AL A FIPUHRISEABL, o JBR A 11 g ot S5 BUDRORE T
Wip . REMLIG . 2TV REI A Xa A A -1 X1Ia
SEAE AT R AR L, OF HAE AR N AR 242
BARGH R SCBEIE R AR . BRI A Ak
A FRY A0 1 750 3 R A 9 A P R 4 TR, T
e — MRt BT 254, LR & %0 HT
MW ST ERAE A R e T, MBI AR 22
S, LR K SR BONRN, BT FERWIMRIR L 1
K . Bowman-Birk 2k 8 1 g1 1 771 (BB £E 5 414
PO B TR B g R e 45 22 e A
AT A (R A 4 P, e T K unitz 78 R 2 1 i)
il FRUCK T34 e 300 1) EL o ot 40 (R 3 A5, S0
BBIFE i 7L 5 20 0 1) I A 5% 100 308 328 1V A 2B o
A, BET S AT KON T AR A R
2y T BT 1

7+ 22 (Fagopyrum esculentum Moench){F & — Fif
e R R Y, HATE R s MBS 25T A H ) =2
I o WIFTTR I, 722 (0 A= M) B MR 25 11 i
A 70 A 0 A A A A T o AR S S i

B AT 7R MR DU 400 f 34 5

Tob e R o A 5 2 I AR 1 IR A ) R S R 1, A
T AR A S BT (N-3i 25 A 257 4IMRGSH-
HHHHHTDP)"™®, -1l i 5 i 58204 P (3% 1A R
IR IR IER AT B 8, $RA5 HA 3k 2 A o
TG P 1aBTI (RasTEAL A Ass), FLAT EkE L 1 B4
TS PR BT (Ras AL A Fas), LA S 58 4% 2K 22 i
El%fi]ﬁ%'J%' s E@R,D-TBTI (R45D46§§§Ej"3 LisVie)o i
HARF9T 26 W, rBTIXTKS62. HL-60%5 J1 i fifed 41 it 1)
A KA S AR F O S L T Sk —

Sk A 6xHiskr 28 J e FP 41 (1) 36 1k 4 AR pEx-
Secl™ FHEE A FE K TR TT R I TChR 28 A% R I8 it
FipExSecl-BTI-2, 3% ik 24k J5 3k 43 =i 26 5 [rBTI-2,
A F I8 4 B, A 50 FO0) e 4 B 2B K1t s, I
ELrBTI-2 51BTI. aBTI. fBTIFIR,D-rBTI) L&
1 T A 0 e e AR A R R s e, Ak LT R
T BB 2 PR A A

1 MRERE

1.1 ##

1.1.1 =& 5] pGEM-T-Easy Vectorlls) [ Pro-
mega /s 1) /7 it; Taq DNAZE 5 [ 1l [ Sangon 23 w] ;™
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BRI -

ih; BamH 1. Nde 1)l [ Ferments /A &) P~ fi; LBE; 9§
HEy BIY /)N 18 TR B 2 A R S A AR A
/NI (RO R & 0 B 1K W) DMEME: 77 i)
H & [E HyClone A w]; Jify 24 i 4 it N DU 2= 75 4
Py DU EE AR UM (MTT) . Na- 2 HYE-DL-K 24
Pk~ i 6 2K i 6 R Eh(BApNA)IY H Sigma /A &]; .
1 JE 7 i (dimethy] sulfoxide, DMSO) [ Ik 5t 5 B
MW oy Al TR AR ) 22 v B BT AR R A SIS
il BRI ALY BEHRP AR C 1 L =E PR BIgG A
Amersham 2 ] 7™ fify; LRI A 6 43 #r 4l
1.1.2  fmfethA @ Ak N 41 i HepG2 M N 1F
W 0 O HL-7702 53 5ol R 55 DY 42 155 DR 2 0 v 6] 6 S
B AIE ST e S e A0 UECO 706 JIH A ¥ 4 M
QBC-939743 1] 1 v ] = 27 B2 o e 788 B ot S Jeg A
BT AL P4 B B2 B84 QIA express pQE-31 vector.
KWkt W R ARE. coli BL21(DE3) Jy A5 5 fR A7, &
X 3 AR pExSecl i 72 [F B ¥ 45 K 2#Klaus Heckmann
EACa Y

1.2 7%

1.2.1 pExSecl-BTI-2 &A% & A B ARkt A3 L 5t
Fi(pQE31-BTI) Ay 1 AR 4 386 55 5 JBk ek 1 1 400 ol 771 1)
it X, _EE 514 4 5°-ATC ATA TGC TGC GTC
AGT GCT CCG GT-3°, & —Nde IS 5, Fif
514°k: 5°-ATG GAT CCT TAT CAC ATA ACA ACA
GGA GTA TC-3’, &4 — BamH TGV 7 . § 4
242 94 °CA5 4 min, 94 °C 1 min, 60 °CiE /K 1 min,
72 °CYE fifi 1 min, 304 1§ 2F, I J572 °CLE {110 min.
1.5% (1) B Bt fle FEL K AL U 47 488 7= 49, BT (R K0S
2 43250 bp. AR J5 ¥BTHE K J B 5pGEM-T Easy
PR 2 9 e Ak B E.coli DHSo . 7 356 0 20 Ji bor
pGEM-T-BTI-2, % 5E \EM#fiJ&, 4 BTHE R HIpExSecl Jit
WAL BARIERE, M dpExSecl-BTI- 2K ik #idk, IFH
ki 4k NE.coli BL21(DE3)H.

122 rBTI2& & &) K& 5 shfb A BRL
pExSecl-BTI-2[]E.coli BL21(DE3)7£0.1 mg/mL Kan
(RILBIE 359, 37 °C, 180 r/minfH i & ¥ K5 9%, 4
Deoois 1)0.5~0.6HF, Jn ANIPTG % 243 [50.5 mmol/L LA
PG R ARIA, Ghehi R4 ho WA R A, Bk
)54 °C, 12 000 r/min 250230 min, W4 EiE, YiTE
4 mol/LIK 2 ¥, [FlI LLARIS T I RIE R 2 1 0] B,
SDS-PAGE4}#7

BHRCEE I L3 AT Resource™ Q7F AKTA™
Explore 174025 . V11 2% 0¥ 20 mmol/L, pH7.5/¢)
Tris-HCI, JEMi % 520 mmol/L Tris-HCI, 470.5 mol/L
NaCl, #351%7882.0 mL/min, HEAT8A e, W& vk
It 0eg, BEAT HRVK 3T o
1.2.3 rBTI-2%& & 44 Western blot% & Bt S5
(FIrBTI-2 2K [145SDS-PAGE HLVK J, FH HLEAUKH &
BEANCHE |, LK R PIBTIIPLILIE E—Pt, FHBUR
YR HRP) AR IC PN WIgG o — 9, 24T
HEiC 2442, DABEf, #1104 4L
124 BTI-2%& & & ik &6 h 40 J7 32 ) 5K
151.2.2, Dotk 5)0.5~0.61F, 1 ANIPTG % 2% ¥k J&
0.5 mmol/L, 4> 75 7%52.5 hy 3.0 hy 3.5 h. 4 hffl
4.5 hif W HE TR A, HE 75 AR, K SDS-PAGE /3 #T H
MEEMREE. S350, MAANFRKERIPTG, %
WE 4518 0.3 mmol/L. 0.4 mmol/L. 0.5 mmol/L.
0.6 mmol/LF10.7 mmol/L, 175 33.5 hji5 W AE ik, &
P, K SDS-PAGEZ T H [ I IA .
1.2.5  BTI247 4| & 4 69 0 52 2 JE Smith &7
)777%, LABApNA N IEY), 1t 4.4 mL 1) IE 14 5
(100 mmol/L Tris-HCI, pH 8.0, 1510 mmol/L CaCl,)
Jn 20 pLE 2 A (1 mg/mL)F130 uL rBTI-2, 37 °C
{39510 min, I HII A JFEBApNA(150 mmol/L, 714
TFFEENEARN), 4RSI 10 min, JIAO0.5 mL 33%Z 1%
2tk N, ARSI 306 BETHAEA10 nmd KR e
WAL o %o FRL S A 28 DAAH TR AR AR 1R I 22 i AR
A FURE S FIE P e SR P A g
ZET} N IR (R Daro A0, 01K — NI ) 567 (U).
I L 2 (Ulmg) Ay 22 2 1T AT RIS
12,6 @mfe¥s  NIEWH41RHL-7702. AJF
S 4 fiHepG2. A £ 55 i 41 IREC9706 51 A JH % Ji
i JfIQBC-939 73 7l 7t 75 A7 44 FR 3 H hy 10% ifs 41 IfiL
1, 8 U/mLIK K75 ZIWDMEMSE 415 555, 37 °C, 5%
CO0 & #1575, 4l 20 RE A K, 2~3 KA —
IR, BO BB KA M AT 58 5
127 BEIMEAR @A KT/ AN
It 41 e HepG24E 6FL AR ik 3 2 K, I Nk 5 4
10 umol/L{{JrBTI-2FIPBSALFH48 h, & {3 & 4H 2= &
BT T (100>) A0 5240 i FR T2 A5 2% A8 A
1.2.8  rBTI-24%7 %] Bt 98 m it A K 69 MT T ) Jilg
WA K IHL-7702, HepG2. EC9706F1QBC-939
o0 M, JRERES A, 40 B TE BB T L, %R FL100 pL
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MTT#2 )
R A 57 22 R A 1 WA R BT, BA ekt sl s
PG AU HRI) TR TR P BT, LA P 2 1 0 7l ) 9
(F1aBTL.  Jo s (A M i 77035 1 R, D-rBTILL A G
PR R B I FIB TI-2.

PR T96LAR , 4551410 i £ &A% 6l 755 000~10 000
A2 0], 37 °C, 5% COLE R EG T, IMAAS [FJHR B 11
rBTI-244 i, 71 e KA AR FE I, DUAH IR B 1 24 1
T E1E FIBSATE A0t I, A5 FH48 hjmdE LI A20 pL
MTT(5 mg/mL), k455554 h, 3¢ F3EREFLINALS0 L
DMSO, #7710 min,
{X(BIO-RAD MODEL 550)lll 7490 nmAb ¥ 6 FEAH

REse VR iR)G, SRR il
Al PA7 3T R =R PR DAE /%S TR ZH D x100%.

1.2.9  JUH & & B 7 4] ) 47 %] HepG24m JtL & K 49
JriIRI1.2.8. AR SR EE A S pmol/L

2 0 7E A 0 30 ) A =(1- 4k 2 AL DAE/ X 41D

)% 100% .
1.2.10

P IYME R, Bl 3 A8 0 b #E 22 (x £SD) R 7R o

St A PR 3T LR )

AR T3 Z2 530 A, AL IR R e
2 %R

2.1 pExSecl-BTI-2[R#%3RiA FRAIRIFIE
LAC1. C24514), LUK (pQE31-BTI) WA ,

HEAT PCRY 14, 153K/ 250 bpZe A7 (1) H H I K]
BTI(KEI 1A). ¥ BTIE 2| pExSeclHr, #4) 4 55 41 ik
pExSecl-BTI-2, ifi it BamH IHINde TX{ 1)) S PCR %

M: DL2 000 DNA Marker; 1: BTT J&[H; 2: BamH TFINde DX pEx-
SecI-BTI-2; 3: BTI{{JPCR“ ),

M: DL2 000 DNA Marker; lane 1: BTI gene; lane 2: pExSecl-BT7-2 di-
gested by BamH 1 and Nde I; lane 3: PCR products of BTT.

Ell PCRE=H)F1ELH FHipExSecl-BTI- 2B BRAEHE S 2
KT

Fig.1 Analysis of the PCR products and the recombinant
plasmid pExSecI-BTI-2 by agarose gel

SE(EIB), W JF 45 3 W /s BT R ) 1F #ff 3% A\ pEx-
SeclZk A,
2.2 rBTI2EHHIRIES 4K

P RS0 1.2.2 07, )4t 20 40K iR pEx Se-
cl-BTI-2, 4k NE.coli BL21(DE3) & #k ik 47T %5k .
RIE =) 4 Resource™ Q4IifL 5, 15% SDS-PAGE%y
M, [ FH AR5 5 2 R RIS AR I TR, & St
2A YR, RIBMEANE A LU TE A7 4E, 1BTI-2
AHEIR95%LL I, 7 41 4 7.8 kDa.
2.3 rBTI-2ZE H A9 Western blotE E

B S 61.2.377 1k, X 2lifk IrBTI-27% (kAT
Western blot% 5&, 25 % WL KI2B, 2 IrBTI-2 8 [ i 5k
hy J AR 1 A R 7
2.4 rBTI2E B FRIEFHRIMIL

P B 52 501,245 BTI-28% (A R IE AT, &
KW 4215% SDS-PAGE4 #t, 45 Bt B3 5o, 24
755 AIIPTGHK SEAH [ I, 75 53.5 hit}, fE I KL &
5K, [A) IR 5 5 B DA ] 45 0 R, IPTGZE 9K 5
420.5 mmol/LE [ Rk kg K, it ArBTI-24 [ fef:
AL AL IPTGERE 0.5 mmol/L, i3I i) 24
3.5 h,
2.5 rBTI2HHIfRE B EGIE RN E

PABApPNA Ay JE& 4 52 rBTI-2 f 300 51 Ji £ 19 il
WP, 4R BoR, (BTI-2 5 A7 Bk o i s 1, 3L
TP 67 U/mg rBTI-285 (4, gt B 5 A1 2 A
R (1) T A A 7 22 e A ) A A R e BT 0 1 v
PEARIE, drubnr W, oBTI-248 [ i % B G 13 Jot £
T A PR P, i R 1 A 7
2.6 HERRMENRMPBE RIS

TEEE WA TSR B, X IR41(KI4A)
AN EIGERR A, REK, A Z AT, K
B, A0 58, 2810 pmol/LI¥rBTI-24b #148 h)5 (1]
4B), B WL 7> 40 A4 4 AR T, 40 i T TRD B AR K, 38
0 B
2.7 rBTI-2%4 e 20 i 4 4 RIMT THE )

FIH MTT EE 3280 00 e BTT-2 068 JL b i 983 40 1
N IE s JH-40 Mo HL-77024= K (r 560, 45 5 (K] 5-K]
T, rBTI-2 %} HepG2. EC9706 F1 QBC-93941 Jifi 1)
J8 5 A0 1 2% A R AR . 7E1.25~10 pmol/L
(194 8 S [ P, rBTI-266 % {2 400 il JL b o 93 4 i
(38K, BE A 2590k J5E V185 Jon, 400 4 ) 38 v 44 i
T 6 T 55 BT 40 i HL-7702 (1) 34 5 52 Wi AR /N o 24 1
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M: 821 AR AE R 11 1,20 R 5 FpExSecl-BTI-2 Fi 5Y0HE; 3,4: 5 P IpExSecl-BT-2 it 53¢ 50 4U4LIrBTI-2; 6-8: rBTI-2f# Western
blotZ3 17 .
M: protein molecular weight marker; lane 1 and 2: supernatant and sediment of pExSecl-BT/-2 none induced; lane 3 and 4: supernatant of and sediment
pExSecl-BTI-2 induced; lane 5: purified rBTI-2; lane 6-8: Western blot analysis of rBTI-2.
E2 rBTI-2B 8k 5 H7(15% SDS-PAGE)#1Western blot5 4
Fig.2 Electrophoretic (15% SDS-PAGE) and Western blot analysis of rBTI-2

A: 1-10: 5 FpExSecl-BT/-2 2.5 hy 3 hy 3.5 h, 4 hfl4.5 hif) B3E 5UTHE; B: 1-10: i FHIK L5500 0.3 mmol/L. 0.4 mmol/L, 0.5 mmol/L.
0.6 mmol/LF10.7 mmol/LI, 75 FpExSecl-BTI-211 13 L iTiit .
A: lane 1-10: supernatant and sediment of pExSecI-B7/-2 to induce 2.5 h, 3 h, 3.5 h, 4 h and 4.5 h, respectively; B: lane 1-10: supernatant and sediment
of pExSecl-B7I-2 in 0.3, 0.4, 0.5, 0.6 and 0.7 mmol/L inducer, respectively.

E3  FEIFSHEFR RS SFKE #ISDS-PAGE B ik 7 4

Fig.3 SDS-PAGE electrophoretic analysis of different induction time and inducer concentrations

HepG2411 i1 7371 FHPBS(A) 110 pmol/LI¥rBTI-2(B) {48 h.
HepG2 cells in control group induced with PBS(A) or in treated group induced with 10 pmol/L rBTI-2(B) for 48 h.
B4 rBTI-2{EA T HepG24RRaE S B 1555 HOMER(100%)
Fig.4 Inverted phase contrast micrographs of HepG2 treated with rBTI-2 (100%)
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TN [R) e 2 HrBTI-24 FH 41 o8 h, i br: % 92 Wl 5 1 (Bio-Rad model
55005490 nm b A, rBTI-2 LA S i 4614 77 U il Hep G241
Ji A, *P<0.05,

Cells were incubated with various concentrations of rBTI-2 for 48 h.
The color intensity was measured using a microtiter plate reader (Bio-
Rad model 550) at 490 nm, rBTI-2 inhibited the survival of HepG2 cells
in a dose-depeddent manner, *P<0.05.

E5 rBTI-2%HepG2FIHL-770240014 € 891/E
Fig.5 Effects of rBTI-2 treatment on the growth of HepG2
and HL-7702 cells

Y2210 umol/L rBTI-2FIBSALE: 1148 h. Bkx %yl 5E 1% (Bio-Rad
model 550)152490 nmAbW G {E, rBTI-2% W 40 I HepG240 Jia 1)
A, MBS AX HepG2 (#148% {F 3¢ A #iE H, *P<0.05.,

Cells were incubated with 10 pmol/L rBTI-2 and BSA for 48 h. The
color intensity was measured using a microtiter plate reader (Bio-Rad
model 550) at 490 nm, rBTI-2 specifically inhibited the survival of
HepG2 cells, while the BSA hardly had any inhibition on proliferation
of HepG2, *P<0.05.

E6 rBTI-2F1BSAXIHepG24RBa4 K H1EFD
Fig.6 Effects of rBTI-2 and BSA treatment on the growth
of HepG2 cells

10 pmol/L rBTI-24 H 4 248 hJ, %THL-770248 i 11
H8 5 0011 264X (8.240.62)%, 1M #FHepG2. EC9706
FIQBC-9394H Jifd 18 4 410 1) 2 73 3 hy (48.4+2.11)%.
(49.2+1.42)%H1(61.61.84)%, W] W., 7EAH A1 k%
FIHA] T, rBTI-25%F QBC-939 87 41 Jfa fit) A= K4 2%
Figam e RIS, A= I35 8 AR 0, FTLAE H,
rBTI-2%F Hep G241 ifg 1 A& K i 5 A W S5 400 610 4 FH,

AN [V FE (R BTI-24% F AN [ 40 248 ho 15 A5 % 9% Yl 52 1% (Bio-Rad

model 550)ill 1490 nm4b W ¢ B 4, rBTI-2f¢ 1] & 31 HIQBC-939.

EC9706F1HepG241 i 1) A4E K, 1 X A IE & I 4 BRHL-7702 1) 25 sl 7

FH I, #P<0.05,

Different cells were incubated with various concentrations of rBTI-2 for

48 h. The color intensity was measured using a microtiter plate reader

(Bio-Rad model 550) at 490 nm, rBTI-2 specifically inhibited the sur-

vival of QBC-939, EC9706 and HepG2 cells, while it has showed less

toxicity against HL-7702 cell, *P<0.05.

El7 rBTI-23QBC-939. EC9706. HepG2FIHL-77024 4
#I1EF

Fig.7 Effects of rBTI-2 treatment on the growth of QBC-
939, EC9706. HepG2 and HL-7702

YEH48 hi, il #2294 50% .
2.8 JLFA[E & B EeHNHIF X Hep G248 B 4 < HY
MTT#EN

B8k J L AN [i] f 25 (1 I 470 11 571 %S Hep G2 41
AEACHIE T, ARSI S umol/L, A T IR A] 73531 4y

5 umol/LI¥JrBTI, aBTI. fBTI. R,D-BTIANBTI-24}: F{HepG241l ffi24 h
148 h, s 43 W 5E X (Bio-Rad model S50)IM5E490 nmAbWE S 2 {,
*P<0.05, **P<0.01,
HepG2 cells were incubated with rBTI. aBTI. fBTI. R,D-BTI and
rBTI-2 for 24 h and 48 h. Concentration of inhibitors is 5 umol/L. The
color intensity was measured using a microtiter plate reader (Bio-Rad
model 550) at 490 nm, *P<0.05, **P<0.01.
E8 5% B BN 3 Hep G240 i 4 1< B94E A
Fig.8 Effects of different protease inhibitors on treatment
on the growth of HepG2 cells
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24 hf48 h. 45 3R oK, rBTI-2, BTI. aBTI, fBTI
IR, D-rBTL LA £ [ 41 i1 551 % Hep G2 1) 14 5 #A5
ARV R B R 2 i, R 48 hJE 4 26 0 5 v T4
Fi24 h, B30 —5E W RO, . ForP R 24 his,
fBTI. R,D-rBTI FIrBTI-241H|Z % i TrBTIRIaBTI,
48 hE E IR — 3, I HaBTI-2[f 4 i 22 m 1
T R AR A BT I FIrB T, R) WL AR A [R] () B8 R v
T, [R) A i A A R e BTI-2 A FH A WA

3 it

B E T A SRR AR A AR 2 AR B R gl
JHEVE R PR F, S e R 4R N IR AR E I EE 2
FATAK, VAW B DU 259, 2 3k
WE 5T #1115 Bk Kennedy %5 YT 57 11F SE G # & 1)
Bowman-Birk 8 1l 1 LE S W) 4 9 6 B e JHH9
P b R e R s 55 22 g 1A ) 0 RO A F
PR N G Y ONIY: A BB EN Y A R Y
IR A AR TR o JIE K IR T P21 FRATTHIT ISR AT 1)
76N Hishy % (1) 20 Rl 5 57 22 1B 2 11 g4 i) 77 BT,
PRGN TR IR, BN 2 AHIHL-6040 fu(\ S i 4
JAE 1 05 40 LK)« Hep G241 o\ i 40 i i) 2%
IM-O4H W 2 B 5 988 40 M ) &5 ik 98 40 1t %) 344
B S HAR T, 6 I Al i TE mIAE U, Ol ik,
AW 5T 1k ) 3 15 # AR pExSecl, ‘& ) K 7Y J&: kan',
MCS, T7)33))1, MI3E X, &4 BamH 1. Nde 11
UIRL s, TCARFIRREE 71, F T 3G & 3 D TR
() TG bk 25 T 4 3% 3% i RipExSecl-BTI-2, Jf-1E E.coli
BL21(DE3) s Kk, Rk =Wy LA 8 A7
i Al I 49 3 e 2 B (B TI-2, 33X k' 1 R A A
PEAE T IR RIS A

LEFNI R 40 M A= s g, FfiTUESE T rBTI-2
XfHepG2. EC9706F1QBC-93941 Jfl i) 4= K A B &
(I, I H S0 S AROROC &R, (R0 I
Y g HL-7702 8214/, 10 umol/L rBTI-24 /] 48 h
S, XTI LA bR 0 JE R4 1 2 43 ) Oy (48.442.11) %
(49.2£1.42)%H1(61.6+1.84)%, 7 WIBTI-2 LA | i 11
B AR, IF HoATQBC-93941 i 1 Fl 4 wiit. Y3 4k,
1BTI-2/f H1HepG24H 148 h/i5, {51 AH 22 Wb 7 5e v] LA
MR TE AR T R AR, 0 Radn. A2
[, 50 A0 M B 7 o X i rh, BTI-2 0] g B 42 5K
()42 505 5CAm JR R R 5 2 1 IRk, B B0
FALFEPIAT B, I B0 2R KA. e

TREANANNE, FARIE S RO AT A, XL T EEM
Iy P LB A TR A RIS o

SRR R, 5 SE R ARAT K LR B 1 I 4 1 51
FHEE, TChR 25 AOrBTI-24 S F A7 100 61 87 41 i 71 <
(RIFEFH, o FLAE 208 LrBTIE 3. AH 7] JBE SR IR
I, HFrBTI-2ANE Al 8 1, A I e/ B 5 Al
MM B2 ARG &, KA, BT CArBTI-2401] 2
FHR B o T EE P 0 1 77 40 410 o 88 40 P 1
A, I E AT R BRI 1 - S PR AT REB
AR, WATREZ NI ZARAR, S E00H e
A M BRI, BV S E AT IR BT R
R, BV LA KRB SR R A A BRI, X T 2
TES KM D fE Lk —20 LAEsk.

B2, AWEFER WBTI-20] LU by — R 7E (1
UM 259, M+ 2 P e I TS RR T 7, 1X A A
U 250K T A i 1B (K s i o

&£ ik (References)

1 FAESE, ZRvi i, S0, A, R 1AM AR A SR e
Je AN L FAEA AN B I B AR 9. o R B 27 2 2 2004, 5(2):
138-9.

2 Otlewski J, Jaskolski M, Buczek O, Cierpicki T, Czapinska H,
Krowarsch D, et al. Structure-function relationship of serine
protease-protein inhibitor interaction. Acta Biochim Pol 2001;
48(2): 419-28.

3 Foehr MW, Tomei LD, Goddard JG, Pemberton PA, Bathurst
IC. Antiapoptotic activity of the Bowman-Birk inhibitor can be
attributed to copurified phospholipids. Nutr Cancer 1999; 34(2):
199-205.

4 Inoue K, Takano H, Yanagisawa R. Protective role of urinary
trypsin inhibitor in acute lung injury induced by lipopoly saccha-
ride. Exp Biol Med (Maywood) 2005; 230(4): 281-7.

5 Hiroshi K, Mika S, Yoshiko T, Naohiro K, Toshihiko T. A Kunitz-
type protease inhibitor bikunin inhibits ovarian cancer cell inva-
sion by blocking the calcium-dependent transforming growth
factor-p1 signaling cascade. J Biol Chem 2003; 278(10): 7790-9.

6 Joanitti JA, Azevedo RB, Freitas SM. Apoptosis and lysosome
membrane permeabilization induction on breast cancer cells by
an anticarcinogenic Bowman-Birk protease inhibitor from Vigna
unguiculata seeds. Cancer Letters 2010; 293(1): 73-81.

7 Supuran CT, Casini A, Scozzafava A. Protease inhibitors of the
sulfonamide type: Anticancer, antiinflammatory, and antiviral
agents. Med Res Rev 2003; 23(5): 535-8.

8 Yavelow J, Finlay TH, Kennedy AR, Troll W. Bowman-Birk soy-
bean protease inhibitor as an anticarcinogen. Cancer Res 1983;
43(5 suppl): 2454s-9s.

9 Guan-Jhong H, Ming-Jyh S, Hsine-Jung C, Yuan-Shiun C, Yaw-



AR FRASBTI-2 35 K HOG i Je 240 M A A A 4 765

Huei L. Growth inhibition and induction of apoptosis in NB4 A 2009; 31(1): 79-83.
promyelocytic leukemia cells by trypsin inhibitor from sweet 16 XUWERE, kS, £ R, B R, 96 k. AN R
potato storage roots. J Agric Food Chem 2007; 55(7): 2548-53. AR - R R A 2l e . Ay

10 Li YY, Zhang Z, Wang ZH, Wang HW, Zhang L, Zhu L. rBTI 54244 1999; 15(5): 738-41.
induces apoptosis in human solid tumor cell lines by loss in 17 Smith C, Van Megen W, Twaalthoven L, Hitchcock C. The deter-
mitochondrial transmembrane potential and caspase activation. mination of trypsin inhibitor levels in foodstuff. Sci Food Agric
Toxicol Lett 2009; 189(2): 166-70. 1980; 31(4): 341-50.

11 Wang ZH, Zhao ZH, Zhang Z, Yuan JM, Noback D, Wieslander 18 Kennedy AR, Barclay BY, Kinzler KW, Newberne PM. Sup-
G, et al. Purification and characterization of a protease inhibi- pression of carcinogenesis in the intestines of min mice by the
tor from fagopyrum artaricum gaertn seeds and its effectiveness soybean-derived bowman-birk inhibitor. Cancer research 1996;
against insects. Chin J Biochem Mol Biol 2006; 22(12): 960-5. 56(4): 679-82.

12 LiYY, Zheng Z, Liang AH ,Wang ZH. Cloning and characteriza- 19 Kennedy AR, Billings PC, Wan XS, Newberne PM. Effects of
tion of a novel trypsin inhibitor (BTIw1) gene from Fagopyrum bowman-birk inhibitor on rat colon carcinogenesis. Nutrition and
esculentum. DNA Sequance 2006; 17(3): 203-7. Cancer 2002; 3(2): 174-86.

13 Zhang Z, Li YY, Li C, Yuan JM, Wang WH. Functional expres- 20 Kobayashi H, Yagyu T, Inagaki K, Kondo T, Inagaki K. Thera-
sion of a buckwheat trypsin inhibitor in Escherichia coli and its peutic efficacy of once-daily oral administration of a Kunitz-
effect on proliferation of multiple myeloma IM-9 cell. Acta Bio- type protease inhibitor, bikunin, in a mouse model and in human
chim Biophys Sin 2007; 39(9): 701-7. cancer. Cancer 2004; 100(4): 869-77.

14 mONN, AEEDE 5K B EEAE, Fai, sk N, A Em4IFE 21 Kobayashi H, Fukuda Y, Yoshida R, Kanada Y, Nishiyama S,
2 AR BRI 7R HL-60 48 )i ()2 3 T A8 T e R S 1fi Mika Suzuki, et al. Suppressing effects of dietary supplementa-
275 2007; 15(1): 59-62. tion of soybean trypsin inhibitor on spontaneous, experimental

15 AR, R, 45 05, ik B, B e, T4 FREE WA A and peritoneal disseminated metastasis in mouse model. Int J
IS 3 e A0 M H2208 T (V4 H R L. 4n i A 27 2% Cancer 2004; 112(3): 519-24.

Expression of rBTI-2 of Buckwheat and Its Inhibit Proliferation Activity on
Tumor Cells

Li Yuying*, Guo Hui, Cui Xiaodong, Wang Zhuanhua

(Key Laboratory for Chemical Biology and Molecular Engineering of Ministry of Education, Institute of Biotechnology,
Shanxi University, Taiyuan 030006, China)

Abstract To design a recombinant buckwheat trypsin inhibitor(rBTI-2) without label that suitable for
developing genetic engineering and examine the effects of its inhibit proliferation activity on tumor cells, the
pExSecl-BTI-2 was constructed. Soluble protein could acquired through inducing by IPTG. After purified through
Resource™ Q column, the possible effects of rBTI-2 on the proliferation of HL-7702, HepG2, EC9706 and QBC-
939 cell lines were investigated by MTT assays and compared the effect of several protease inhibitors on tumor
cells. The results indicated that pExSecl-BT/-2 had been constructed. After purified and analyzed by SDS-PAGE,
the approximate molecular weight was 7.8 kDa. MTT assays indicated that rBTI-2 could specifically inhibit the
growth of HepG2, EC9706 and QBC-939, while it had showed less toxicity against HL-7702 cells. Several protease
inhibitors could inhibit the proliferation of tumor cells on different level. Comparing with fusion protease inhibitors
(rBTI), the inhibit proliferation activity on tumor cells of rBTI-2 was slightly strong. It provides important
foundation and evidence for the molecule mechanism of apoptosis and application of rBTI-2.

Key words protease inhibitor; cell proliferation; MTT assay
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