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=M EF Bm-TFF2 A ERIZIK R DAY
FIE R AR FE A

ARFVL e B Radt i B AL R =LK Y

(1. HEEEBE RS RET Shia 5 A RPib LB g s, o~ B 650223, 2. RIEE%BE AW E0E, <M
BB 650500; 3. "HEFHEBATTAERE, 65 100049; 4. BB B HBER O™ R, =/ B9 650032)

FEE: KBRS = K7 Bm-TFF2 BG 8 TFF2 B om {240 T FHTM gt Z0F5CA A RT-PCR J5
P45 5825 B Bm-TFF2 [IJEN, ARE 20 BRI N 35 C SR 7 AR R IR R AR MR ARk, B m ki
Ak pET32a(+) / Bm-TFF2 S8 R ki, # N KT # T, £ 37 °C 8595, IPTG ¥5%, Hahd 5 H F 847
TR, AR BRI E SR MG A B, #— P H RP-HPLC 4ifkf3 3640 & A
(TRX)/Bm-TFF2 7AE R4 2 . 18T SDS-PAGE Rl Western blotting Kl 437 2L 4l B A0S S0k o 528, M IL 3%
FRIA1FH] 20 mg L1 N 95% (1 = Fh T 20 S AR Gl 5 R 1 . = b S AR I 21 B 1 EL AT R A 1 {40 i 3T RS
WE, O B HGEM T B E R ST A TS Bm-TFF2 45 K ML B8 1 5¢ 22 DA S 487 HAE T 4 T WL 25 5
T Atk

FkHEiR: Bm-TFF2; 5844k, Kk, alitk; AT
PESES: Q786;Q959.53 XERFRRED: A XERS: 0254-5853-(2011)04-0379-07

Expression of Bm-TFF2 mutants in Escherichia coli and
their cell migration-promoting activity

YU Guo-Yu'*", XIANG Yang'”*, ZHANG Hong-Yun*, JIANG Ping',
LEE Wen-Hui', ZHANG Yun', ZHANG Yong""

(1. Key Laboratory of Animal Models and Human Disease Mechanisms, Kunming Institute of Zoology, the Chinese Academy of Sciences, Kunming
Yunnan 650223, China; 2. Biochemistry Section of Kunming Medical College, Kunming Yunnan 650500, China; 3. Graduate School of the
Chinese Academy of Sciences, Beijing 100039, China; 4. Department of Obstetrics and Gynecology, the First
Affiliated Hospital of Kunming Medical College, Kunming Yunnan 650032, China)

Abstract: Bm-TFF2, a trefoil factor from the large-webbed bell toad (Bombina maxima), can stimulate cell
migration and inhibit cell apoptosis. To study the structure-function relationship of Bm-TFF2, we constructed wild-type
and mutated Bm-TFF2 plasmids and expressed recombinant proteins in E. coli. The wild-type Bm-TFF2 gene encoding
mature peptide was obtained by RT-PCR, while the N-terminal, C-terminal and two arginine mutated Bm-TFF2 clones
were constructed, and ligated into pET-32a(+) expression vectors. The fusion proteins were induced by IPTG at 37°C.
The mutant Bm-TFF2 fusion proteins expressed mainly in the inclusion bodies. The mutant (TRX)/Bm-TFF2 could be
purified by using Ni**-chelating chromatography and reverse-phase HPLC from the inclusion body supernatant. The
fusion proteins were analyzed by SDS-PAGE and Western blotting. The yield of mutant Bm-TFF2 fusion proteins of
above 95% purity was about 20 mg/L. All three recombinant mutant proteins can promote the migration of AGS cells in a
dose-dependent manner with no obvious activity difference.

Key words: Bm-TFF2; Mutant; Expression; Purification; Cell migration

Wk H e 2011-01-05; #3Z HIW: 2011-05-18

FEETH P EFRE BT Z67(Y102291081);  “973” T H (2010CB529800); [H 5 3421 _E 5 H (30870304)

“18 HAF# (Corresponding author), E-mail: Tel: 0871-5194279, E-mail: zhyong@mail kiz.ac.cn

#3645 — 1 2 (Authors contributed equally to the work)

WAREWN RRFA972-), L, W, W7 A B AR A, B(1983-), 55, WA, BIFSUTS oA B TR A R A



380 3 W ¥

[ 32 %

— I [XF(trefoil factor, TFFs)& & —/EJL
AR SRR IR 1, RSSO B 38
5 39 NEIERMZIE, Hr AL 1-5,
2-4, 3-6 B (R 7 AR =0 i, AT T A
SR IR AR, AR T TFFs 506 8 1
P2 BRI B 1 KA R R T, RTINS A AT A T R P
Wifii. AN TFFs G3ES —M=MR 4. 5
FUBRIE M < 10 2 B (TFFL 5% PS2) A1/ g = 1
(TFF3 84 1TF) LA K B AN S5 R 38 1) g2 25 22 ik(SP Bk
TFF2). TFFs {ERGBBIE . A5 5N AE S5l R il
IR E A MBI L 4 T RS RO e 4 R TS AR
& ¥4 T4 H (Baus-Loncar et al, 2005; Dignass et al,
1994; Oertel et al, 2001; Taupin et al, 2000). I4h,
TFFs 752 R h 3k i S sedos, e 2
Z: 55 g i S e . R AN A 1 R (Cook et al,
1999; Fox et al, 2007; Lalani et al, 1999; Siu et al,
2004). [F]ISF, TFF2 ik iRy it 5 5 AH G T by 1)
KELL AN TS (Dhar et al, 2003; Emami et al,
2004; Katoh, 2003). Bm-TFF2 & M K BER IS 57 Jik 73
W RAT I — P EL AT LN SRS 3 P R P A 2 =
IH-EA-F~(Zhang et al, 2005), BE— D BIFT X RIRAR
Bm-TFF2 LA FERGE 7 ek N AGS. HT-29 LA
SN b 40 TEC-6 13E#, I H ERK1/2 #5 7%
()0 2 L R R IR Al RO A TR PR G BE . [RI I,
Bm-TFF2 i& HATRIHT C2- MGG 5 | A R 4 i 1
VEFH, AT {2 0 40 Mo i) 3 5 . X A ROR,
Bm-TFF2 il it MAPK i@ A2 e ik 4 LT 7% -4 i 41 g
PR TR R A5 B 52 T e I BEAilll(Chatterjee et al,
2010). {EHE—EXHY] Bm-TFF2 #7450 5 ThAEmT
FURE, A TRIA KAL) Bm-TFF2 #8AA
PG TR AN B S5, (HBTg i T PR 2
ARAMAG), B Bm-TFF2 [P A 45 Fa sk BT D) (44
TCHTAN M T35 (Canas et al, 2009), $#&7~ Bm-TFF2
IIAS NS PR e AN R ) Sk dE il e T, AT Ee0E
7 Bm-TFF2 2RI Rt Bt b, AR T
TR R HAIER, 2RIt IE IR T Bm-TFF2 [H)=
AN, FEHEAEF 8T T e E A IT A
PE, BN NIRAHAE R Bm-TFF2 [fI4544 5 ThEED
RS a] B 23 FAERLEISEE 1 254t

1 #RFITTE

1.1 #8
KW #F % DHS5o. BL21(DE3). #* ik 31k

pET-32a(+) 1y T 1 [ Novagen 72 wl; 1 % 5 iy
(RNAase H). FRifIVENVIMG Kpn 1 H1 EcoR 1. PCR
RAEME . T4 DNA JE 358 A e B 204k pMD-19T
simple. PrimeScript Reverse Transcriptase Il Ki%
FHED vl SIS RNA $-BOAGRE . ok
PR B A [ k) G I T b U R AR AR R
/~#]; QuikChange® Site-Directed Mutagenesis Kit 24
STRATAGENE 2]/ ih; e BIEF R &2
M HRIE T Sigma; 5 1 € =57 &% T Bio-Rad; B
R 3 28 A A Wl A IBG 1) L 2 T SR M L 3 s UL D
H3E[H Santa Cruz YL A wl; Bm-TFF2 £ wil%
PO Ay SE5 = e T, = LM(TFA). L
(ACN) N {8 [E] Merck 2 7™ fi; C4 (i AT 4 KK
HURE 3 BT AR AT B w7 ;. BCL AR5 AOGIA R &
Jy4% [F Thermo scientific 24 @ 7= ih; AGS 4l il &k H
T % B ) American Type Culture Collection;
Millicells 2 3% 5 Millipore 22 7™ s HARIKAIE K
B = oy et

12 A%

1.2.1  pET-32a(+)/545 %4 Bm-TFF2 T 21 5Ok (174
R BER U 7 IR A1 2R 24 20 mg, 4% 5 RNA $2HUA 7
FULRINAIZUER RNA(TRNA), JEH ekt
T 1.2% 358 JIE B vl e PR R ARG ) JHG a8 R 5 e H—
M)A RNA, H Oligo(dT)A PrimeScript Reverse
Transcriptase ¥ 5% 4 ¢cDNA. PCR 5|#¥)H il
TAW TR A A ER, &RBERBTIMFIINE L.
- RAAANIIE [0 5 1) 2 AR Kpn TGV 150 GR
PAYFIRE VIR N 3 5 A28 BEIR 721 (AR, S 1m) 514
FeHALHG EcoR 1 MRV s (RHA) £k TR RIlZk)
HMIAHN. C 3ty 5 AN AR FIGRAR) . N I AR
(id 2y BNM)GkZ N s AR i 1) 4 2B R, C kA
RGE N BEM)SZ C 3] 5 N34 5ER - UL Bm-TFF2

%1 BM-TFF2 RL{REI5IHF5I
Tab.1 The primer sequences of BM-TFF2 mutants

AR Mutants
BNM

5|74 Prime sequence (5'-3')

Sence prime tatggtacctatgagatagataac
Anti-sence prime
BCM

Sence prime

tatgfcg ttattcttgaggtttaaa

tatggtaccggttttccaatctat
Anti-sence prime

BAM

tat gfcga ttaaaagcaccatactgt
Sence prime tat ggtaccggttttccaatctat

Anti-sence prime tatgtcgacttattettgaggtttaaa
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) cDNA N HHR, 418 95 °C 1481 4 min, 94 °C 4%
PE30s, 60 °C 3Bk 30's, 72 °C ZEAH 30 s, AT 35 4
MEER, ) 72 °C FEAH 7 min 3575 PCR 774, 774
JWRE TA FepE 5 pMD-19T simple b [5% 544 3% B2 6 1%
pMD-19T/Bm-TFF2 S48 B E 41 iz, K B 20 ook
¥4k DHSo. K H, Pk 20 B0 IE it (A 6 v
I v R AR I FH 514 M13-47 FI RV-M AT 1#7%
PCR il o 4 BH 2 ve B Wik, F Kpn 1/EcoR 1 %L
B DI ) 15 5 A0 R g V) 5 1) pET-32a(+) 1% $2 T2 1k
pET-32a(+)/Bm-TFF2 5¢ 4% & i 41 it ki, % 1k
BL21(DE3) Jf F & 18 B 4A 118 H 5149 S.Tag Al
T7-Ter ATHv% PCR AWl A=A (1) 5[5 I BH 1 v e
D o R iR 2R AR AR (X BAM)IE [ 5145
¥l|: 5'-tgctgttttatttcagcaatcgtcaatacaatttggtgctttaaacttaa
a-3"; R 51¥)74): 5'-tttaagtttaaagcaccaaattgtatttct
ccttgctgaaataaaacagea-3' . 4 Ml QuikChange®Site-
Directed Mutagenesis Kit #Ff7 45 4E FF01 i A P 4>
AR O AN St RN 2 . T LI
JFOR AR, F BAM 15140444, 8] b oriddirERL
AR S IR AL I RIS A4

122 EAIRLS & O KA E R 5 gl
Ay SBRECI FEER N 3. C BRsAF N5 44 il
45 PRS2 R A5 FRAL N e TR M Gtz I 1) B v e
T 5 mL LB K573, 37 °C, 140 r/min $Ed%. K H
=, BOLA A 1 mL R3] 1 L7 100 pg/mL 247
HERM LB B:o, MRS, Rl E oD
600 >4 0.6, N5 E-B-D-FA - (IPTG) 2 4
WEE 0.5 mmol/L, 37 °C i%5F 4 h. WUETEW, 8 000 g
250 10 min SRAFANYTIE . FFUTIERTE T 100 mL
VK% 0.3 mol/L NaCl. 10 mmol/L BKM:, pHS.0
) 50 mmol/L WM ERHF IR, VKV FH B P I 4 i
B HENLAY92-2D, T 3T Z AW R AT IR 2 7)) B
350 W LA 60 MEIR(TAE 65, [ 105s). 4°C,
15000 g &0 30 min, 7+ i, WAEMRATR G IFH
Equilibration Buffer(¥ 8 mol/L JX %, 100 mmol/L fi#
1R SR, pH:8.0)H ISR 4 h, 16 000 r/min, 240>
30 min, B F35 I H A SARIE B IR SR & )2 Mkt 4l
fbo 10 A% Washing Buffer(¥ 8 mol/L JX %,
100 mmol/L PR &L, pH:6.3)VE i 45 S AL 1
K E 8 A, fx 5 H Elution Buffer( 8 mol/L JX %,
100 mmol/L R Eh ¥, pH:5.0)P i 45 S ek -
MIRLGE E WARDEIOIFH % 6 mol/L JR# 1A
PEREIR E I T 4 °C HEATBA L&, H 255 ok

JRER () A B TR ER W OB AT — IR, WEEIENT B IE
Wi, FIRHE A 12%01) SDS-PAGE J147% Tyl
WYLty M AL A B 1 2K R . RP-HPLC X
AR UE IR (1 2 R — P alifb . BE R % 4
{3 F(Zorbax 300 SB C4 column, 4x300 mm), #FF
fh A BRI 0.1%TFA B4l /K-t
(1) C 445, Frgsidigit G, M 0.1%TFA 1) ACN
HEAT Stk 5 et o

123 FmAMAEERAMSE KL 280 nm XN
I Ve, fl T TEA RTACN G, % TR RE N,
FAERERAGEEE. SW%E RN TRX-BNM,
TRX-BCM FiI TRX-BAM fl& & 11T SDS-PAGE
(12%). [AlfF, 3% I Western blotting FIEEAFILFE, K
SDS-PAGE Ji& L[ 4% E1 3 PVDF JBE, 53 HI#
& 3 000 %147 Bm-TFF2(SZ560 % s 5 Al 45 B
LU BT TRX Hiik(Invitrogen, USA)4 °C Jx Wit 1,
T 5 000 fE AR 1 1L 2P A 2Bt Bl i o iR
RN 1 h, A2 R AN EE A R B Ry
124 SEAMEG R A4 MBS HE
A 10%624- 1135 (FCS) 100 U/mL 4%, 100
mg/mL #£ % () DMEM 1 Ham’s F 12 (1:1)5 775
T37 °C, 5% CO, MR IR h H5 7 N B o b R 40 i
Z AGS. REA AR DL R AP, S 41 H 5 7,
R FHE I3 ) DMEM F1 Ham’s F 12(1:1)91i&40 i
24 h, f52KH Boyden Chamber(Chemicon, £[E)%H
2590 2 4 3T B VG (Liu et al, 2008). E AR/ U
T BR(10 pg/em?) A IR Milleells JE B 1 1
I, WYL A, ERA EERIAY
1.0x10° [ AGS, F= P imAEsh#, W 100
nmol/L E{ 200 nmol/L A AMGGHET. 10
nmol/L A=K R4 24 B 456 B, 100 nmol/L 5§
200 nmol/L FZL{) TRX FNEHMEXIE, 37 °C.
5%CO, BRI F . 18 h Ji, JHAMKAIRE S 584
Bk B AT A, S 2%K O,
0.1 mol/L IR (pH: 9.0)FLHIIF) 0.025%[H145 4L Y
R IR T AT 30 min, 10%[1) LRV 45
HIEE R, 75 586 nm A ELES S0 2L 1
JEREEAE, M E ARSI RRITE R, Bl RS
KEH 3 K.

2 &4 R

2.1 pET-32a(+)/RZE! Bm-TFF2 Rik Gkl R
$E IR R T R BE R 0 IR ZH 21 L RNA,
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RT-PCR J& 73 i FXT B 548 5 | 904 3415 2] BAM,
BNM F1 BCM £ 310 bp I H M B((E 1 A), H5
pMD-19T #ARIE: 5 #: 4k DHS0o , 5 XUEED) BH 12
vo ORI BAM. BNM Al BCM A By
R R IR A pET-32a(+) 1 B 41 F0RL I 56 4k,
BL21. &R IEf Bk 7%, M Kpn T A
EcoR 1 [l 1)) pET-32a(+)/BAM. BNM F1 BCM
YTk, HATMLE RE 1 B fow, —FhoeARR
YRS U V) i HB AR 737 I & A 310bp (1)
P IS, R 3 NSRRI Rk
PRI AH VA B
22 HEMESEHAEABITEPHRIEMGE L
DU P 53253 SR AR Bm-TFF2 584844 ¥ o g
FIIERAYE. Qi 2 A 7R, BNM [F5845 2 N ik T
4 MR IER—GFPI; 1] BCM 5RAZ & C it
BUR T 4 MEREFER—KPQE; BAM (15745 U]
RALESTHE 44 45 POREER L, Wi 5
ANy LA TR R AR R o 5 DU T 1E 0 1) 45 58 A8 A4 e
B o> 4R T 1 L LB ¥5570&, 37 °C, IPTG 15 % 4
h, Wi 2 B iR, 2 18 B DA 31 i A 33 000
A7 B I — 4 B E R TR I 5 2 4501, 1Rk
Ji ORI 2 T IR ek i W R N, I ELAE RN R 2

A

1 BURBERR S cDNA AR 19 T 451
Bm-TFF2 822 {[f] PCR 774
Fig. 1 The identification of the Bm-TFF2 mutant

recombinant plasmids by taking the cDNA of
Bombina maxima as a template
A)Bm-TFF2 584441 PCR j4J; B)Kpn 1Fl EcoR 1 UK 2 1)
Bm-TFF2/pET-32a(+) 545 itk
A)The PCR products of Bm-TFF2 mutant fragments. B)The double
digestive products of Bm-TFF2/pET-32a(+) mutant plasmids with Kpn I and
EcoR 1.

Bm-TFF2 GFPIYEIDNRPGgYVDPAERVASAGAGVTKAE:KARG::FISARRNTIW:FKLKESADAWK?AVPMNTRVA?AGAGVTPAEgKGKGgéFNSSYYGTVWSFKPQE
BNM ----YEIDNRPGCYVDPAERVACAGAGVTKAECKAKGCCFISARRNT INCFKLKESADAWKCAVPMNTRVACAGAGVTPAECKGKGCCFNSSYYGTVHCFKPQE
BCM GFPIYEIDNRPGCYVDPAERVACAGAGVTKAECKAKGCCFISARRNT IWCFKLKESADAWKCAVPMNTRVACAGAGVTPAECKGKGCCFNSSYYGTVWCE
BAM GFPIYEIDNRPGCYVDPAERVACAGAGVTRAECKARGCCFISAIVNT IWCFKLKESADAWKCAVPMNTRVACAGAGVTPAECKGKGCCFNSSYYGTVWCFRPQE

B

6

K2

C

FE280 nmAth A (i

Absorbance at 280 nm (mAU)

100 =
100 5
o
= E
150 X §
50t £
Q
<
0 s : 0
0 15 45 60

30
PREFRT (i)

Retention time (min)

T4 Bm-TFF2 S840 [ 3 55 4tidk,

Fig. 2 Expression and purification the recombinant Bm-TFF2 mutant proteins
A)¥7/E% Bm-TFF2. BNM. BCM 1 BAM [ZIEMR 7541 . BNM A1 BCM E¥FAE R N i fil C 3t %D 4 ANEIEIRSF 1. SR1f1, BAM
DL 237 v B P A RE ER 2 A  SE E R RN R T8 X« B)SDS-PAGE 3 M TRX-BNM [ FIAFatifb i f5 o 138, AHXE > 1 BmbeifE;
218, FIPTG 53 (M40 M4 3 1, 0.5 mmol/L TPTG 53X 40 MU 4 ¥, 4 3, TPTG V53 (M AN MU 54t v L35 5 38, TPTG 155 ¥ 40
WA RDTIE; 6 T8, VEBORVEN QR RS 5 SR S AT AL S A #4r . C) il HPLC C4 AFAL A B TRX-BNM. ik Jirfig i

e B A o S A6 Y TRX-BNM @l & A .

A) The amino acid sequences of wild type Bm-TFF2, BNM, BCM and BAM. The N and C terminus of BNM and BCM lack of 4 amino acid
residues, respectively, while in BAM the two Rs are mutated to I and V. B) SDS-PAGE analysis of the TRX-BNM expression and purification.
Lane 1, the molecular weight marker; lane 2, cell lysate without IPTG induction; lane 3, cell lysate with 0.5 mmol/L IPTG induction; lane 4, cell
lysate supernatant after IPTG induction; lane 5, cell lysate precipitation after IPTG induction; lane 6, the eluted fusion proteins after His-select
nickel affinity column. C) Purification of recombinant TRX-BNM in a reverse-phase HPLC C4 column. The peak was the highly purified

TRX-BNM fusion proteins, as indicated by an arrow.
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TR 75 R 5 R v s AR R (3 ), TR
PAAET RO, MMt @ IE). i
TR T B 0 5 B AR AR B3 &5 S 2 TR R I
PR ENTRE, & 8 mol/L JR 2, pH:5.0 [ Ea £h %
WREVEM Sk Gt ds & M E A, Haignra
70%(5 ). k4533 el B 41 55 1, RP-HPLC i
— P AEIENT G VR, APE R 70% N,
280 nm %S R g s B 06 BV DAy Al 4k 1 58 AR R
Bm-TFF2 A FGEA, W 2 C §ikPis.
23 EHMEEHMEE

WCEE S FE b AE 280 nm Kb S I3 (1) 5% v o Mot e,
il TFA Fl ACN, LLRRFFIEERE o & A
it SDS-PAGE 73 #7 Ja #i /AN 701 il 33 k
(R 77 B P B — 4y, LAl BE Rk 95%(K 3
A). $T Bm-TFF2 Hui&(& 3 B)LL APt TRX Hidk(E
3 C)t 4% 4 85 3E1T Western blotting A6 I % 46 AH
X3 F T A 33 000 (A7 BRE SR 0 s N 4% i,
& I A4k T 75 1R B 1 B Oh U AR R el R R [ 5
AF M Bm-TFF2 A& .

S ~ ~
A & & 5
SDS-PAGE
~ > >
B & & 5

anti-BM-TFF2 antibody

3 5

anti-TRX antibody

Kl 3 SDS-PAGE fll Western blotting 434 #.2H & 4
Fig. 3 SDS-PAGE and Western blotting analysis of
the recombinant proteins

A)SDS-PAGE 4} #r 4] TRX-BNM, TRX-BCM il TRX-BAM & [1;
B)Bm-TFF2 $i{A1T Western blotting £l T4 TRX-BNM, TRX-BCM F1
TRX-BAM & A4 COTRX HifkfT Western blotting 3l F 41
TRX-BNM, TRX-BCM F TRX-BAM % H .
A) SDS-PAGE of the recombinant TRX-BNM, TRX-BCM, TRX-BAM; B)
Identification of the recombinant TRX-BNM, TRX-BCM, TRX-BAM by
Western blotting with anti-Bm-TFF2 antibody; C)Identification of the
recombinant TRX-BNM, TRX-BCM, TRX-BAM by Western blotting with
anti-TRX antibody.

24 RTEBBEEAMNRMAMRTIHEENE

1 30 60 55 40 B 1 A = TR R A A TR S
fit 2 —(Taupin and Podolsky, 2003), fij - 40 g i)
TR SRR AR R, =R AR
Bm-TFF2 41 R HALFE AGS 410 16 h )5, F0HEiT
Fouh vk i s ew Jf H 2 5 E A8k, B 100 nmol/L
F1 200 nmol/L HE2H & [ AL 40 BT A5 0 1tk 58
masE %, I H 200 nmol/L 40 T A 1% 1 K4
J& 100 nmol/L M5, TRX FH XS A% AR 1k,
TG # R X, 10 nmol/L [IFH X E-EGF 5 TRX
FHEC B B35 R 40 T i (1 4).

121 > ~ S
I
~ &
H & & S &
Z *%
=) K% *¥k *%k
Y 0.8 T
g
g1
==
=2
52| &
Eooo4r
5
Q
0 100200 100200 100200 100200 10 (nmol/L)

4 A Bm-TFF2 58RI e 20 R IE A2 i 1k
Fig. 4 The activity of epithelial cell migration of
recombinant Bm-TFF2 mutant proteins

FIH Boyden /M, HIAFVKELH TRX-BNM. TRX-BCM Fil TRX-BAM
EH R ARMIE RSN . TRX B AEGI TR I, EGF B A BT
I3 YR ST S 8ar FOSTF B TS EAAR R R R . P < 0.05 KR 2252 P
<0.01 RoRERBFH.
Using Boyden chamber assay, cell migration activity was stimulated by
TRX-BNM, TRX-BCM, or TRX-BAM with different concentrations, TRX
was a negative control and EGF was a positive control. Values represent
means + SD of three independent experiments. Significant difference (* P <
0.05); Extremely significant difference (**P < 0.01).

3 % i

PR B AR R U B I R A R R A
JE o — o i = AN E IR ) By-CAT 1) B E
5, By-CAT /29EfRAE By-crystallin =1 (K75
BRI ), BA MR A5 R 41 M 1
(g E; 53— AN S e, B (240 i
IR R4 38 AE 75 PE ) Bm-TFF2(He et al, 2008;
Liu et al, 2008). BT 7T R INFE L Bm-TFF2 42
K PAK e AN S S R B (e Al T A s 1, IF
HAK Bm-TFF2 & HAGHT0 M T35, e i
PRAS S5 RN TG 52, #5878 Bm-TFF2 15111
RAEMIGEAS A (1) 25 16 HE Al (Yu et al, 2010)0 I 5T
i e Bm-TFF2 RN TFF2 25 A R R A K
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I, Bm-TFF2 7E 40~ 50 {7 {1 2 FERR AL e el i A4~
AR K HERRE R AR TN TFF2 HoAH N A & (1) 6
IR ZE LR, AR P ARG 28 IR H R A5 A W it v
SIF S ITTE I Sl P A A o U ) S e S D R Y
BoAA 2t A i 5 2547 (Polshakov et al, 1997; Zhang
et al, 2005). 74h, Bm-TFF2 78 N 51 C % 5471
b I T 5N TFF2 8RS, ik, Tk
AT 53 088 Fo 737 v R PR A 28 R BA A N 3 A1 C i
FNHEAT T 5878 FFAS M 5 Pl SR A6 1) 1 40 i 3 78 0%
PEo BRI, IO AR T AE RSN ST A% R kA
RUUKIA Bm-TFF2 SR PRI 5T L L5 A RE 1)
KFRo HTERIEERE T AT R
FB, Iz Riss& XML, Frilik M pET-32a(+)
& A6 K i AF W b R 1A Bm-TFF2 5848 {4 .
pET-32a(+) &k B 418 (i, 335 Iy m o LR
A HE R -TRX At H I8 O s ik, Jf
HAWT 71 5V IE6f 42 i (LaVallie et al,
1993; Stewart et al, 1998). [F]I, HHTRiEMIfLA &
Hrf 6 N2, PrUMRZE S A 2 s (155
B AERIEAT Al o FRATIIE FH R AR R R IE N B Al C
Ui, gyl kK 4 A KR 1) TRX-BNM Al
TRX-BCM  FEAZ A4 LL K 43 v P AN K 2 TR R A2 1)
TRX-BAM ZEAAA(B 2 A)o £ TA 4 fili &5 25 1 I
W 2 B fiw, IPTG 55 R B HH I B 5 (R A
IR 33 000 WiE 4k, X SR A
Bm-TFF2 [JRIEMEL, (H5EAER Bm-TFF2 T
I3 120 B AT 49455 3 A 1 AR A T R T
e, XS54 Bm-TFF2 K% S EIEH T2 5,
JaE MG REA LA T HEE L (Yu et al,
2010). WA IR LG E A R FRIE B SE A k4l
b )5 WA B 4l fE ik 0% Rl AR A, 5
RP-HPLC HE— D aiftb gt il H 18 [ gl A
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