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[ Abstract] Objective To over—express human trefoil factor 2 (hTFF2) by Escherichia coli system and an—
alyze its activities in promoting migration and anchorage—independent growth in SW480 colonic cancer cells. Meth-
ods hTFF2 gene encoding mature peptide was obtained by RT-PCR, and the recombinant expression vector
pET32a-hTFF2 was constructed. Then pET32a—hTFF2 was transformed into E. coli BL21-32a and TrxA-hTFF2 fu-
sion protein was induced to over—express. The expressed product was isolated by Ni-NTA affinity chromatography,
purified by dialysis and identified by Western blotting. The activities of the recombinant hTFF2 in promoting SW480
cells migration and anchorage—independent growth were analyzed by MicroChemotaxis Chamber migration assay and
Soft—agar assay, respectively. Results The TrxA—hTFF?2 fusion protein was expressed to 220 mg/L at high purity.
In vitro model demonstrated that recombinant h'TFF2 obviously enhanced SW480 cell migration activity and anchor—
age—independent growth. Conclusion The recombinant hTFF2 can be expressed in E. coli with high production,
purity and biological activities. And its roles in cell migration and anchorage—independent growth suggest that
up-regulation of TFF2 in colonic cancer might be involved in cancer invasion and metastases.
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E.coli DH5 o Fl BL21-32a J852 25 B bk LA 2 Ji
VEAR N pMD19T-simple, pET32a 4 B Novagen N
a), PREIPENYIEE (Kpnl, Sall) . T4 DNA %4
fitf . Taq DNA &4 Bl H K% TAKARA 2wl
DNA $2HCR 2 kiR & A3 at KRS\l hTFF2
—HUM 4 H 2 [E Santa Cruz AW, NG540
L bk SW480 b A B fR 47 5 A0 AF G AR i W
RPMI-1640 £5 3% 3£ W H Gibeo; % FH B4 A
Hyclone, HAMRGRIA A _FifpA T A TR
1.2 hTFF2 &K REHERPAIHE

AN TFF2 (hTFF2) B94K cDNA H[EREBL R
W13l it o8 B 42 4t . A PCR 473 hTFF2 1Y
cDNA i [X. Hrp, hTFF2 4af% X [ 1F [0 51 9%
I 51 550K . hTFF2-F: 5'-CAT GGTACC
GACGACGACGACAAGGAGAAACCCTCCCCCTG=3'
hTFF2-R: 5'-TATGTCGACTTAGTAATGGCAGTC-3.
Em G AT 565 & A —~ Kpn LA
(FRIZR) . 4 NHEATRYRZE . gmhE 2 W P D) H

PLSIAZ TR T 41, S 1) 5 AL 46 — 26 1L % R
T (HE) 1 Sal I d AN (FRIZ) . PCR X
N Z&AHSE 95 °C, 5 min FAEME; 94 C30s, 58 C
30 s il 72 °C 45 s 47 35 MEH, H5 72 CLHEH
F T, PCR N ™ )5 5 B 4K
pMD19T-simple Vector Z& T4 DNA % % 1 h
JFH% AL DHS o JRSZASHIML, 2205 ik . @
514 M13-47 F1 RV-M 17 & 7% PCR 4" 548 A BH
TEPETRTE.
1.3 hTFF2 &K RiEFRAE AR

T£ 5 mL LB B53s 555 500 3 1 %) FH A4 s b A
pET32a Z8 8w fE TR %, R, 4351 Kpn 1
/ Sal T XUEEY).  BEDIF=81 28 1.2%B g AHEE i fL K
FE R 1Dt 35) & 1l i H 9 DNA, - 40 514 [l i =
Y 5BV E Y pET32a FiETE | h, ER W
1k BL21 (DE3 plus) B2 A4, ki BHE sa
TP, RAS E BT AT 51 B s B RV
1.4 HMEBWMREMSBLEK

B0y 1E 8 0945 T B v B BL21 (DE3 plus)
PRIRRAT AR B T 5 pe/ml Z N HEEHEEMN S
mL LB 3536, 37 °C, 140 vmin B H#E
600 nm OD fE i85 0.6 J5, LA 0.5 mM IPTG 553
ik 35 h, LR AN TE B AN B AT
SDS-PAGE i, B BEZRik H MRl & & A R R
R 1L R bl R 3%, MRS N ERR
K, WL 4°C 8000 g B0 10 min, WEEDLIEFF
FH 100 mL & 1 mM PMSF () #28 vh (50 mM
pH8.0 WBRHN, 0.3 M NaCl, 10 mM BRmE) Hikk.
TEVKIE BB TE. 4°C, 16 000 g B4 BE %Y
WL 30 min JEWEE FIE, B EMFE (Sigma
odl) 20 AR e 22 i (50 mM pHS.
0 WEmR%M, 0.3 M NaCl, 20 mM BEME) b, &
JEFHBE 2 vh i (50 mM pH8.0 BifE£h, 03 M
NaCl, 250 mM BKME) BEME, PEBIASEIE TrxA YRR
A, B TrxA-hTFF2. 1] 20 mM Tris. HCL (pH:
8.0) XTUSAEFIMVENLAT 4°C . 48 h BT 4lifL,
Uifb AR T, i 2 mg/mL YT PBS A H.
1.5 E4 hTFF2 gt & E B/ SDS-PAGE # il Fn

Western blotting 7€

HETE 129%1 SDS-PAGE i, Hafifh /& (728
Ja BRI, —E B I S g, K
W WTFF 2GR FN & . 9 —F st 4k T
PVDF fiX, 5% BSA/TBS E i &M 1 h, #% 1:1 000
IIA WTFF2 —$i, 4CEES R, 5 2 RIEFE,
TR E ALY (HRP) ARiC Y TG 25 —PUik
(1:5000) , =¥ FIRFE 1 h, TBS LEfE, il &

7 min.
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ANB T AL 1 PE R A 48 fLitatk/NE  (48-Well
MicroChemotaxis Chamber, Neuro Probe, USA ), 8
pwm FLEEHETT. SW480 4 M H &% 10% fif 48 1ML 15 M
1%7 . 555520 RPMI-1640 }5355: 37°C . 5% CO,
PRUESRAE T WAL TE 5 ~ 6 M, diffiAKICS
% 80%K, PBS Pk 2 ¥k, i 1 mL5 mM EDTA &
TRANNE, FREbRuERs FRIET . THEL, #3 x 10°
40 /mL 2P T 1% BSA 1Y RP MI-1640 5 3% 3t
H, 100 L ZAEEROMA FZFL, 600 pL 7 BSA
20 hTFF2 W RS EE () RPMI-1640/1%BSA 15353k
ST ESL. 4 37°C. 5% CO, i FME 4 h,
BUBE 100% H BEH E 2 2 min, 25132 A QuikDip
I #1 QuikdipIl ~ (Fronine 22 7)) H YA 1 min A1 2
min. NDIEEFFFLEE FEAR TN, B0
FEREAH, RRLIC4 DOUEHARR, MG R A, &
HIT BB IR = bprfEZE (x+s) Fom.
1.7 EZ hTFF2 3t SW480 £ i1 5k & 18 58 {2 ik

€A

EH K HBNR R A 4] TFF2 By 25 §i3
FAFER , ¥ 2% BRI R )5, B 41°CKIE,
SRR SR 0 2 x RPMI-1640/10% FBS 45+
RES 1%WIRIZR, B6 fLAL, AFLIN 2ml Ji§)Z
JE, B 3TCHEM. HigE SW480 iy, MmN 1L,
I Bt %, BFE T4 41°C KB H 2 x RPMI -
1640/10% FBS YW (2 x 10* N4 /mL) , K40
BV IS AR S B 41 °COKIB I 1935 R4S HHE
A, BEIE 1.0 x 10* i /mL WA 0.5% 1 T2
B, IR TR E B, L 15
mL, & 37 °C. 5% CO, {55/ & L h )5, 2lin
A 1mL RPMI-1640/10% FBS 1% 20 pe/mL hTFF2
PRI R, MRS FIRE, A7 d e—kEs
FRIE PRI, Wk, H 0.05%
AN 1 h, FHZEMOK IR 2 W, BEAHAR
f£.
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RT-PCR 4" B4153 1Y hTFF2 IR BRIP4 78
P& 2| pMDI19T-simple Zk 4& |, 71 %% fk F| E.coli
DHS o 43, $&HUBTR 2EFT Kpn 1/Sal T, AU
1, 45453 R 354 bp AOEEYI R EE (B 1) .

LR BEY) F Beddi A3 pET32a 2R H i hTFF2
FHRIBBAK. FH pETR2a BB FE, 5
GeneBank (NM005423) A hTFF2 [ ¢DNA J3#41 b
X}, UESEAR A LR AR5,
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Fig. 1 Identification of Recombinant pET32a-hTFF2
with enzyme digestion
LA pET32a-hTFF2 % Kpn /Sal I BEGY), 1.2% B
BVHBEC YK, EB JL@45 . M: DNA /rFEinE; 1.
FLEAREGEY) ™1, T I 345 bp (19 H 1 R B

22 BEAFAMRIE. dgLFEE

FIBHAR pET32a-hTFF2 54k 3] E.coli BL21,
2 0.1 mM IPTG 5% 3 h, BRI 4 SDS -
PAGE, sz detasrtr, KB 32KD &bFHH
R RS, WK 2A. TFF2 &5 LIS & A
T AAEAE, AT IRk i A 40 M 5T S f 2 11 1Y)
40% /AT, SRR AR, AL, R
TG Ni- SEFZHTE, 20 mM ABRMEESE, &5
FH 250 mM (RKmRSERG, SR ZEMENS R, &
SDS-PAGE il WARRE R 457, &% HHMAT
i 4B ol 95.5% , UL IR 2B. B 4N B 2 R &
SDS-PAGE 5, %58, Western blot f&jl], &I
MArFaE 32 kD (i EA HAR, WWE 2. ais
EALLEN . T, BRI 15 5]
ARSI 22 220 mg/L.
2.3 EZH hTFF2 BY4ARE TR iE

W s RS VS S — AN it A, o At i i
FIE RSS2 e 20 L i 8 I R DG B 2D R . IF R 3R
B, Shiiem 20 TFF2 63k FR S5 45 i e ik 45
MR REY). A, EFENTH 48 fLEa/NER
D EE 20 (Y hTFF2 X 25 7 9 40 L SW480 1Y i # 1%
P SEEGEE R, 5 BSA XPREI bR, BHY
hTFF2 4 0] B S 42 F SW480 4 ity #5 [ 1T #2151k
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FEEHE Ak —, RERER, EHNEHERH 44
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Fig. 2 Expression, purification and identification of
PIKRIGFFEE  (E.coli) F TrxA E:H B 7= 9 i A Recombinant hTFF2
WEAENEETHBR RN G R RS, FlE A: TR pET32a-hTFF2 F ALY E.coli BL21 2RI 2
e R s L AL 12% SDS-PAGE #4525, M: A0 Fbnifl; 1

fﬁiﬁi%ﬂgﬂﬁﬁqﬁffﬁfgiﬁ% QE?Aﬁg FeALTZ 0.1 mM IPTG 455 2: FALIERZ 1PTG
BT, HMEASRAEEVERNEEENT e g2t 92 12% sDS  PAGE Kl
B, i HWEAERIEMNITS, JPRME S ZESL 12 4R 20 pL. 10 L BRI E M vk 45
TR WZENE . R AR T (AT R E 8 7 R BoE: 1224 0.1 mM IPTG 5 5 FO % AL A LA 1 22
PORIRYE, [N, LA AR R e P R

ALz - Fut i BID Tl S

hTFF2 W& (pg/mL)

B3 E4AhTFF2 {23 SW480 MERIE
Fig. 3 Recombinant hTFF2 promoted SW480 migration
48 fL#afb/NE ke E 24 hTFF2 55 SW480 A il iE R 1G4, AL B. C. D 235184 20 pg/mL BSA LK 5 pg/mL, 10
pg/mL, 20 pe/mL BEZ hTFF2 53R AIE, 2 200 5B idR MAHAE. C: B AiEs AL

20 pg/mL BSA 2(1 pg/mL hTFF2

B4 IRBEAHATEA hTFF2 {2 SW480 A5k & 1854
Fig. 4 Soft agar assay for anchorage-independent growth of SW480 cells incubated with recombinant hTFF2
THZ 3R 1.5 x 10* 4~ SW480 Zififl, RPMI1640/10%FBS K72 43 3IIIA 20 pg/mL BSA 5 20 pg/mL T4 hTFF2 %
H18d, MR HEANTFR2 ek M so e i, s s e, B0k, MEARDRAE.
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BIER 5 AR FF 1R b R R i e, 1Y
AT SRy 2l i S B 1 Rl B 1 A R T L
pET Fik RGE & —HELE E.coli HRAGERER A&
MRS, EEEESRALEN (Trxd) 1
pET32a # 44, SFEMFE IR TrxA-hTFF2 @& B4
FE. AR R Ecoli, HMEWEA
SDS-PAGE, /5 TrxA-hTFF2 76K G FF i 32 2
DAInis s R A, IF B S 5 K T i
JE AT ) 40% L) . RIBTEHI4 Ni- 25
M, 18E4i{b 8 TrxA-hTFF2 #£ 5. SDS-PAGE
F1 Western Blotting 43 #7127~ , TrxA-hTFF2 2%
H—ZkE, FMATFRCN 32kD, SHUMM A=
—.

FAG AT PR A WTFF2 A OTE 1, 2343k
FH SW480 2 fiz ¥ 40 U PR EA T 240 FfL 2 A% N 2k B e
YERIBEGE. 48 fLEafh/NaE HEAT I Al M i B 1 45
WoR, FAFEIKM WTFF2 042 25 1 9 20 i 1 1
FEm e, SEEAREIE, RN TFF2 16 BhR 4140
PR RE S R AN MR I RS A 0. IR RIS E
BERE, TFF2 1€ 91% M B A 2irh Rk, HEE
VAR o R A K L RS, IR
FUG A B0 JE— L% TEF2 #4240 36 M F T &
P, TFF2 A5 S e 40 i MMP9 1) 3% 38 F 8 A
E-Cadherin (A TN, i iR 8 HR 2R
BN EE S Thrd. REFE N TFF2 1] G
of 5 20 M ) A2 AR A TR FEVER, AR E AR
B F| TFF2 7 Z AR Zinaida S & B, TFF2
20 M B T M 5 Rk IR 32 & CXCR4 WG A
XK, 4yl TFF2 ATa@ad CXCR4 At ik B 1 40 i
FE AN AGS RIS AT AL 15, Wi CXCR4
S A A R R AT BELT I M, £ TFF2 AT BB
itk N 1R R HEIhRE. UTAE R IE R,
FAAL IR T3 1A CXCR4 18 BRI 70 I 40 i 25 41
BB AP AERSEAMTEML, A 068
TR T IR e B A O S 2 — 1, R B
JibJeq 40 M el 2 —, AR AR BN, EAH
hTFF2 A] i 3F 45 7 980 40 0. SW480 FE B # ik Fh A
KIE ek, ik EIET- 0 &L, EHEMEN
YEFART AR TFF2 J0E 4L P PISK/Ake 1558 A
ORI FHOCHLIRIA R R A BB FEIESE.
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