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Table 1

Organism, base sequence and sizes of PCR products for target genes specific oligonucleotide primer

Organism Gene symbol

Base sequence (5'—3")

Sizes of PCR products/bp

ALACM

homo sapiens

CATACCTTGCCGACTTGACG 268

CTTGACTATTGTAGGTGCCTCAAAC
APC CTGGACAGATTGATTTATTAGAGCG 138
CTCCAGAACGGCTTGATACAGAT

ARHGAP5 AAACTAAGAACTTCAATCCACCAACACG 171
CGCTGACACGGTAGAGTCCTTCG

CD2AP AGACCAAGAAGCGTCAGTGTAAA 140
CTTGTTATTCAGGGTTCCACTCC

DLG1 CATCCTACCCACCATACCACAG 70
TGGTGTTTCCAAGCTATCTGTGT

DST TCATCAGTCCCTACCCTACG 159
AGTTTCATAGAGTTTTACGAGGG

ECM2 AAGTTATAATGTGTTACCAGGAAAGAA 213
GAGACAGTAGCGGAGCAGACC

ICAM1 ACCTATGGCAACGACTCCTTC 185
CCTTCTGAGACCTCTGGCTTC

ITGB8 CATTTTCATAGTTACATTCTTGATTGG 176
CACGTCGGTAGGTGACTGCTC

PCM1 CAAGATGCCAGTTCCAATGATA 147
TGTCTTGGCTAAAGGACGATAA

L8 TCCAAACCTTTCCACCC 155

AACTTCTCCACAACCCTCTG
CCL2 CTCAGCCAGATGCAATCAATG 129
AGATCACAGCTTCTTTGGGACAC

GAPDH

AACGGATTTGGTCGTATTG 214

GCTCCTGGAAGATGGTGAT
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Organism Gene symbol Base sequence (5'—3") Sizes of PCR products/bp
mus musculus ALACM ATTCCAGAGCACGATGA 123

GACACCAGCAACGAGG

APC CAGGCGTGAAATCCG 272
CATTAGTAAGCCCATACATCT

ARHGAP5 GACCTTCAACCCACC 162
CTAACACGGTATAGTCCTT

CD2AP GAGAGACAGAACCCAAGG 172
AGAACTTTACACTGACGCTT

DLGI TGCCCAGGATGGAAGATT 135
CTTTTCACATACAATCGCACA

DST TTCTGTCTACGATACCACC 279
ATCACCAAGTCAATGTC

ECM2 TTTGTGATGAAACCGAGTG 162
CTTTTATGGCTACTTGGTCC

ICAMI GCAGACGGAAGGCAGAT 199
CCCACAATGACCAGCAGTA

ITGB8 TTTAGACTGTATGCCTCCC 199
CAGCAGCAATCTTTTAGC
TGGAAGGCGAAGAACAAAG

PEMI TTGAAGGGCTTTCGGTTT 210

L8 TGCTGTGCGAGGGTATG 212
CACGTCCTGCACCCAC

CCL2 CCAAAGAAGCTGTAGTT 155
AGACCTTAGGGCAGAT

GAPDH GCCTGGAGAAACCTGCC 200

ATACCAGGAAATGAGCTTGACA

1.4.2 RN EM:.37C 15 min; 85C 5 s,
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e o ¥ R B A W Rk B R DR R 12 A4S (i 3
(R R U5 K Az W R BT R R R A SE TR 2), R
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CD2AP .DST ECM2 .CCL2 .ITGB8 .DLG1, It 12 4~
R RN L, Ui X 2L FE NCFM 5 Caco-2
) Rl BT o 7 v 34k 31— AR .
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T SRR 4 S RIS R A 1 A ) S
B2 T % NCFM 5 Caco-2 U8 3LI%F 2h 5, %
F SYBR Real-time PCR J 3 X 3 [R5 F 52 56 2%
o KA R B L 25 S 3R GR Y 12 AN BRI AT A
] if > 7 B L SE AR 8L NCFM 1 A i 40 4L )5 R
B AH S 35 PR 1 2638 1 0, /I BROBE iR NCFM 5 42 B
[ 4140 RNA, Lk SYBR Real-time PCR 75 B 6 % 12
AR B AR Gk i, 5 B RS g5 R HEAT AR,
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R2 BRINTRSREHATHER
Table 2 Probable genes related to adhesion

Gene symbol Gene title RefSeq ID Ratio
ARHGAPS Rho GTPase activating protein 5 1552627 _a_at .11
ALCAM activated leukocyte cell adhesion molecule 201951 _at 1.41
PCM1 pericentriolar material 1 202174 _s_at .17
ICAM-1 intercellular adhesion molecule 1 (CD54 ), human rhinovirus receptor 202638 _s_at .11
1L-8 interleukin 8 202859 _x_at 1.21
APC adenomatous polyposis coli 203525_s_at .41
CD2AP CD2-associated protein 203593 _at I
DST dystonin 204455 _at 11
ECM2 extracellular matrix protein 2, female organ and adipocyte specific 206101 _at 117
CCIL2 chemokine (C-C motif) ligand 2 216598 _s_at 2.61
ITGB8 integrin, beta 8 226189 _at 11
DLG1 Discs, large homolog 1 ( Drosophila) 230229 _at 11

1 denotes up-regulated expression; | denotes down-regulated expression.

BB AFAEG ) Z RAR R 55 S M 9 1 4, R
JHR R B Wk % SYBR Real-time PCR §7 1 (i) 4% 75 uF
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B WA o

&R N &b 52 56 1) SYBR Real-time PCR J5 3 35 LU
GAPDH N Z: 55 H i 4 38 1t 42 Co R I8 B A IS A5 A
2250 IFAIR 278k 0 B A 3 A A X 2 A e ik
F1 034, Lh i A i ik A 52 o8 1R SLAT 1 NCFM PE ] J5
) mRNA £ 3k K28 4k, [l 2-A J2& 0 R FL AT 1
NCFM #E H] Caco-2 4fi Ml J5 45 4l B A 5C 5 P A X 2
ik B AL 5 RS R SR 1 H B, R ] DL A
TROPSEEG 268 T, Real-time PCR 7 i3 B 45 R 5

bp M 1 23 4 5 6 7 8 9 10 11 12

B 1 mKEIE Real-time PCR # 8 4

Fig. 1  Electrophoresis verified the results of Real-time PCR

amplification. A denotes in vitro; B denotes in vivo; M denotes
maker DM500; 1-12 respectively denotes ALCAM, ARHGAPS,
DLG1, ECM2, ITGBS, CCL2, APC, CD2AP, DST, ICAM-1,
PCM1, ILS.
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Fig. 2 The relativity quality of genes according to adhesion. A
denotes Real-time PCR verification in vitro; B denotes Real-time PCR

verification in vivo.
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Lactobacillus acidophilus NCFM affects host adhesion-
related gene expression after adhering to host

. 14 . o 1 . 1 . 1 .
Linlin Han*, Chaoxin Man™, Xuena Lv , Mingna Wang , Guanghui Zhang , Ying
.1 . . 1,2 =
Liu , Yujun Jiang
'Key Lab of Dairy Science, Ministry of Education of China, *National Research Center of Dairy Engineering and

Technology, Northeast Agricultural University, Harbin 150030, China

Abstract: [ Objective] Adhering to the intestinal epithelial cells is one of the beneficial functions exerting by probiotics.
We tested and verified the expression of adhesion-related genes in vivo and in wvitro to understand the influence from
Lactobacillus acidophilus NCFM on host cells. [ Method] We selected the adhesion-related genes through GO ( gene
ontology) category from the Human Genome U133 Plus 2. 0 Array analysis. These genes were verified by in vitro Caco-2
cells culture model and in vivo mouse model using Real-time PCR method. [ Results] After L. acidophilus NCFM
adhering to Caco-2, we found that 12 adhesion-related genes were up-regulated. The up-regulation was confirmed in vivo
and in vitro by Real-time PCR assay. Among them, the up-regulated expression of chemokine ( C-C motif) ligand 2
(CCL2) gene was the most distinguished one. [ Conclusion] Our research showed that L. acidophilus NCFM, adhering
to Caco-2 cells, could cause the differential expression of the host adhesion-related genes. Results of this study seemed to
provide some useful data for further revealing its effect on intestinal epithelial cells.

Keywords: Lactobacillus acidophilus NCFM, Caco-2 cells, adhesion, gene expression
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