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Abstract

AIM: To define the function that lactadherin
adjusts lymphocytes of gut-associated lymphoid
tissue (GALT) cytokines secretion and expression.

METHODS: We extracted mRNA from human
mammary cancer MCF-7 cells, and amplified
the target gene from cDNA. The lactadherin was
cloned into PET28 vector by digestion, ligation
then transformation into DH5a cells to check
positive clones. The cDNA encoding the desired
polypeptide was transformed into BL-21 cells.
The expression of recombinant protein was in-
duced by isopropyl-B-D-thiogalactopyranoside
(IPTG). The protein was purified with a nickel
column. We detected the proliferation of EEI-10
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cells after treated by different concentration
of lactadherin using H>-Tdr assay. Then we
checked the secretion of IL-2, IL-4 and IFN-y in
treated EEI-10 cells using enzyme-linked im-
munosorbent assay (ELISA) and the cytokines
mRNA expression using reverse transcription
polymerase chain reaction (RT-PCR).

RESULTS: Lactadherin protein was success-
fully obtained and confirmed by SDS-PAGE
electrophoresis and specific antibody verifica-
tion. When treated with 250 mg/L lactadherin,
EEI-10 cells showed a significant increase in
proliferation. The levels of IL-2 and IFN-y se-
cretion enhanced significantly in the cells with
lactadherin functional peptide in comparison
with those in the untreated cells (P = 0.0394, P
= 0.0082, respectively), but IL-4 secretion had
no marked change. The expression of IL-2 and
IFN-y mRNA, especially IFN-y mRNA, were also
higher in the lactadherin-treated cells than those
in the untreated cells.

CONCLUSION: Lactadherin can up-regulated
the secretion and expression of IL-2 and IFN-y in
EEI-10 cells.
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ELISAZ ix# M EEI-10431L-2, IL-4 & IFN-y
R, B JART-PCR7y =AM IL-2, IL-4%IFN-y
mRNA & k.

GER: B g BiE S5 A E X
JE—3. PTiF4hAeey B 09 %& & 3t 47SDS-PAGE
o, ke AR T, A B ey R G L
L& A AH-Tdren LB £ £ 535w
Wz AR ERETFIBREZHEANE
HA250 mg/LATH Campig i B &, 4T 5L
$EF R )G mRE R EiE PIL-2(P = 0.0394)
F2IFN-y(P = 0.0082)#) 4% & T R 4L 72 4m it
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0 5l

EAE R FC R BN, REFLWE SR LIV NG V5 9 A 0 R
BN TWEIR LR, A REFLME IR ) LAEROIR 5 25
S G TS IR TN TR g LM, Lkt &
(lactadherin) & REFL A 5 5800 #3 AT kS st AT
o3 B S A 1 R 43O, R O Ik L P T
P2 A VR AN BE )5 51 % 10 R s A A A
PIMUH] AT AN 4. FoAT T3 g # st A Lk
B F AT NI b plz bk S A bk, A L
SR E S N s ) A Bi e 237 N e
A 1 D R B L.

1 MRIR75A

1.1 AH# WMCF-730 B3 40 i h $2 LB RNA, 3l
RE I G P CR T VEAS 2 H 3L R (FLEBER 20 B
B, EWE51: 5-GCGCCATGGGCCTGGATAT
CTGTTCCAAAAACCCCTGC-3"; Fif5l
M. 5'-GCGCTCGAGACAGCCCAGCAGCT
CCAGGC-3'. 100 ng PCR550 ng pET-28a(+)%k
REEYI =), BTAERRE16° CIERE . 3 uLik
PP NS0 u L DHS ati i 20 R e Ak 41 g

W, R BEDI(EI 1) DN AT 51 53 BT 4 58 STk i)
HERCT. KRR TR AL NBL-21 41 i, HREX
PR TR TLBRE 7R AL, I AIPTG(isopropyl
B-c-thiogalactopyranoside)ifs 3 #&1A54-12 h, &
27500 r/min, 20 minfC B4R, FIH 595 5% 0
VTR R TR, R R T A i, N R
47 (protease inhibitor cocktail set III),
TRy H W H . 1% i 88 T 200 8 75 5 TR R T
18 000 r/min, 20 min, HX_LiE 545 25 1)
A ENTFE(Ni-chelating colum)4h &, T8l
(454 2 (20 mmol/L imidazole, 500 mmol/
L NaCl, 20 mmol/L Tris-HCI), ¥EA:11%, #k
223 (60 mmol/L imidazole, 500 mmol/L
NaCl, 20 mmol/L Tris-HCI), YEAE17k, Jeliik
(200 mmol/L imidazole, 500 mmol/L NaCl,
20 mmol/L Tris-HCDPEMi, #5322 FLEkEE
7. SDS-PAGE#E i FL KA I 244, 1 7L e A 32 (]
2A), FIFHRVRER A I R G0 B A 2 e i,
55 S P s B A (anti-his-tag) S MY, Western
blot 7% %52 H I8 1 (12B).

1.2 ik N0 L bk 2 40 B AREEL-10, 1557
Toe R gk, S HDMEM, 100 mL/LiG4:
7% (FBS), 50 kU/LT % M50 kU/LEER %,
10 g/LBAIR, 10 g/LINEIRZEY, 10 g/L HEPES,
37°C 50 mL/L CO. W &4 h#59E. Lifgfl2 X
10°(0.2 mL)ANEET-1041 A ) %% FE 5 41 J Fl 196
UM, NI JERR 2k it AL PR AR 3R, 4
W0, 0.01, 0.025, 0.05, 0.1, 0.25, 0.5, 1 g/L,
fE—HEEREIL, K772 h, H-Tdrill 41 fu i
. 19 R FLEE Z A RUEHA ARG, FfL2X
10°(0.2 mL)NEEI-1041 fdFf T-96FLAR, 5K %
JPHA(phythohaemagglutinin)l mg/L{E Jy FH %
XTI, A7 R0 LR SR 2 4L R R R A
HEZ3FL, Hrge st b 559272 h, WA
Ji S b3 43 A A7 T-80°C Je-20°C vk A 1 A .
ELISAJ7 V245 I 4 i 33 7% F-37 v 4 it DAT -1 9K g
964U H1 24T ATL-2, TL-4, IFN-y mAb 8 mg/L
WAL, 50 g/L BSAEFL. ISR b 4k 2
A1 h, EiE. 1 XPBSHUH51 g/L TWEEN 20
VE3IK, A8 mg/LAHt NIL-2, IL-4, IFN-yHifA
WEE 1 h, DN B A P bR g B SR - R
IgG1HAR0 pg/L. YEARIFHINADY FH IR (3,
3', 5, 5'-tetramethylbenzidine, TMB)100 uL %%
15 min, 1 mol/LERFRZ 1E M. il 54 LA s,
VRIS MY, 28 Hanks P-4 £ %53 K, 1000 r/min,
5 min. HHE-F 07 HlFE ERNA(Chomcezynski
et al, 1987). RNAH AN HEE 260 nmjE
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S, JFREAT F U I R AR VKR TR N AL J5T
. cDNAG U RMRNA 5 pgdhfT sk, Mk
BUA20 pL, 451 mmol/L ANTP, 10 mmol/L
DTT(dithiothreitol), 50 mmol/L Tris-HCI(pH
8.3), 75 mmol/L KCl, 3 mmol/L MgCL, 1 ng/~
&K (hexamer), 50 UAZIRFEHNHIF(RNAguard),
200 Uiy, V444 442°C, 90 min. PCR
RNARZ 100 pL, BFEHEEIcDNA 1-10 L,
10X PCRZZM[200 mmol/L Tris-HCI pH 8.55,
160 mmol/L(NH,),SO,, 25 mmol/L MgCIL#l
1.5 g/L BSAJ10 uL, 4519 % %310 mmol/
L, 3.47 mmol/L dNTPs 1 pL, Taq DNAZK &
1 pL, RMNZ&MEHR95C 5 min/g#E A3SANE
B, A4 495°C 1 min, 61°C 1 min, 72°C
2 min. %72 CHEK10 min. B-actinff A [
PO A T8 R FEATT A cDNAR
S SR BB IR, BERIAIL-2, 1L-5
MIFN-y[ 54, 51¥%): B-actin: LF54)
5-GACTTCGAGCAAGAGATGGCCAC-3'; Filf
51915'-CAATGCCAGG GTACATGGTGGTG-3'
(201 bp). IL-2: RiF5I#5'-TGGAGCA
GCTGTTGATGGACCTAC-3'; FiEsl¥
5-AGATGATGCTTTGACAGAAGGCTATC-
3'(455 bp). IL-4: EiiE5I¥5'-GAGCCAT
ATCCACGGATGCGACAA-3"; FNiisl¥
5'-CATGGTGGCTCAGTACTACGAGTA-
3'(350 bp). IFN-y: EiF5I#5'-CTTCTTCA
GCAACAGCAAGGCGAAAA-3; FiEsl
5'-CCCCCAGATACAACCCCGCAATCA-
3'(381 bp).

Gt F A KA ) LR H O 2 T R
5. Givt e A aa ik B H 56 [ STATISTICA 6.03%
/XS

2 FR

2.1 UG F o b & K TR A0 SRR AT i D)
Y TE B JTORE (BT 1); BHE 1 A TR TDN A
WFF 53 B, W (0 &5 3 5 68 BR1SC e — 3. Lk
ERRIEE, ¥R B I0E 1 E17SDS-
PAGEHLYK, 5 BT YoM 47, Hor 1
JE /M T H IR A XS (E2A); FE DLk
U e WA A H B 1 FLIESE 22 (K12B).

2.2 5L#k 4 Z*TEEI-10 M kk fa Jo B F 2 ik &
KA e o T AR P 2 Lk
40 S5, ) - T drv A 00 70 8 5 40 o 45
B2 AR, 45 R FLEE RERFIE N
250 mg/L bk L 40 i 3 58 0 2, RS REFL A AL
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3 FUEEERERE ERAMEARIZENERIE.

BEE SIS E93 110 me/LifisE250 mg/Lk i)
T B 5 7 B (13). ELIS A7 VAR I 41 Ja K] -
WEE 25 R Bom i b e Py ik 40 BREET- 1048 5
AR 2 RPHARIS, fef8 5 40 i D57 1) 43
WAL, HoAr B 9E B3 TR IL-2(°P<0.05 = 0.0394)
FITFN-y("P<0.01 = 0.0082)1) & i T AR AL LA
Mu4; TFN-yI & & & TPHAMFL L] (*P<0.05 =
0.047), IMIL-45 A7 W2 11w (l4). RT-PCRJS
WA FL R RS EEI- 1040l ARTL-2. 1L-4
JIFN-y k. LA DN A1 R -7 5 |9 20k B
XL H RS TR 2 M PHALNERA A LL, FLE
R FIL-2RIA T, [L-4R 1A LW 3%
PEAR, TFN-y# 1A f B W 19 1, I T PHA R
Y. PR ILBE R IA AR R T, fEi
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FSMEEL- 1040 9 58, {2k iz b 5 o vk 02 4 it
IL-2. IFN-y40 i 51~ (1) 2 IA (1#]5).

3 e

T W 3 A A2 W AGE TR 2% 1, i HLAR
e ANEBEW RS E. ES AT EY
wHA ZIRFMAEYAE AR T, E iE S
ARG KA BN M 2B A BT 578 77 SO 4
S R N AR L R e
N 5S4 R B A S s R PR R B 1, 1346
ANRIERAL IR, &R B A KB F(EGF)FHE4 M
[ Arg-Gly-Asp(RGD)NU, it 5a VR3S R
R IR I S AN IR PR PR S 5 1 i
G Js RGE— RN e N B v, Hor i bz
R NS R A 7L R WL P IREZS S 7 P
WEED USRS, PTG AE N LR R T R
PR 40 B A vk, AT R LAk B i 2
Ak — 0 N R FLEEAR I TS T 19904
AR, TH5CR I, BEFLH IR BRI 2 -1 (MFGM)
RE A B AR HE DR B R G M JIE V5 0 1 A 26 B ok
BRIV I AR, L FLE R A B T R
PR IBL B HAR P AE LIS A . — L
WFFCUE S BEFLME SR ) LN TSR ) LES R 2 J
YL JERETR B SR, DR b BT A D L A A
A ] RE I L R A A DGk L 4L Th e IR B P
2AEH].

TAFH EAE ARG LB R, W8
Tl b Rz Yk 4 BB AR E E1- 10 [7) 5] 2 (1) FL ¢
AR 22 AR Uk L 40 B G B A L, 45 R BOR, R
SE 0 1 Y Bt A LA 25 R 1K I, EEL-1041 i
Oz WA, R WY TR A T S 4
R AL K LA B 4N B A P . SEE6 B R Y
FLEEEE FAE I 4250 mg/LINF bk & 40 o 14 5
3. P ELISA K& RT-PCRES S 5 k6 I 5L,
R FE A SR IIL-2 TL-4 FIFN-y 23k J2 3
GO, I LA D) 25 R P HAAE A B
X R, 25 B TR T AR 2 AL B A 40 B 97 B
HIL-2MITFN-y ()& 8 B 2w TR @ b B4, 3
HHIFN-y[1) & & 2% m TPHALEEYL, MIL-4(%)
T AR BEET fSOE ] . [ RT-PCREEE:
2l SN IE SEIL-2 IR N-y (1) Rk 48 n, iy TL-41)
Fh BT B AL, TL-2 & AT 40 M 3k A
A0 53 2410 S LAY, T A0 B 5 A S 294
R SR R N, EAML-208 HI PN KA1 i
{18 A A RN s A AT P S A T e RO B AN i AR
K P r= A2 TR N-y i 0E A% v 4 i,
i 22 AT WE I, 38 v (e T4 e 2K,
P52 FIIE IIMHC /1335, 77 A 1Y 58 G0 )5 W 25
A PO AR SULE (AR 25 R A S Lk
LR A B bR Pk A M R IA Bk
I, T e LA BAEH T W
R PV 4 S R 08 2 2 X e 4 i DL )
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WATE, IX LA W Ay — 5 T AT e it i - Bz
PR L T P S B, kD AR R R A
TXLC L D1 S (1 b Bz 24 0 1) 4 B R A
UL 25 A B AR AT pHAE A3 TR IF L
FA A POR AR RR, fRAIE T FLEEEE 3 L
S HE I G5 R AN T RE BIE i, A4 K0 A
F L2 A Th e e HURR PRI 2 I e (1 1 .
SR I FLARE AR 2 A T B AH DG R 41430 e
M R LB IR AR S A, > HARRIATL-2
JCIFN-y S A0 A 7, AT e 28 M 1 B Py ik 2 4
Mo SEAESE. HFLBEEE AR R W]
FAFAVERT, FORE AL b B2 Py itk 40 1 f) 3 32547
ANUTRA, DR FL RS R A2 — DS AE
HEAT A, ARSI R FLRE AR F K S B4 ] 2
HE T HR TR
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