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Lactobacillus acidophilus NCFM OD,q, /0Dy,
Danisco Caco-2 1.3 DNA
RNeasy Kit
1.1.2 Affymetrix U133 Plus 2.0 RNA ¢cDNA
- RNeasy Total RNA Isolation kit
47000 c¢DNA OD,s, 0Dy, RNA
38500
1.1.3 DMEM GIBCO 45°C 60rpm 10 min
Trizol Reagent Invitrogen RNeasy Kit 45°C 60 rpm
RNeasy Total RNA Isolation Kit QIAGEN 16h
ExScript™ RT-PCR Kit TaKaRa ABI7500
PCR ABI Hybridization Oven 640 1.4
Affymetrix Affymetrix GCOS1.2
1.2 Caco-2 RNA log ratio
10 NCFM MRS log2 =1 log
DMEM ratio< — 1
3 x 10°cfu/mL Caco-2 1.5 Real-time RT PCR
37°C 2°h 1.5.1 Real-time
4°C 3 Trizol RNA RT PCR GAPDH
GenBank Primer5.0
NCFM Caco-2 RNA 1
260nm  280nm
1 Real-time RT PCR T,
Table 1 Base sequences nucleotide location T, and predicted sizes of PCR products for target genes specific oligonucleotide primer
Gene Gene No. Oligonucleotide sequence 5 —>3' Nucleotide location T,/C Product/bp
GAPDH NM _ 002046 AACGGATTTGGTCGTATTG 127 - 145 53.2 214
GCTCCTGGAAGATGGTGAT 322 - 340 54.1
CCL2 NM _ 002982 CTCAGCCAGATGCAATCAATG 141 - 161 59.0 129
AGATCACAGCTTCTTTGGGACAC 247 - 269 60.1
PTX3 NM _ 002852 TTGCGATTCTGTTTTGTGCT 154 - 173 56.8 124
GTGGGGTCCTCAGTGGG 261 - 277 55.2
TNFRSF9 NM _ 001561 GAGCCAGGACACTCTCCGCAG 666 — 686 64.4 102
AACAACAGAGAAACGGAGCGTGAGG 743 - 767 67.9
1.5.2 37°C 15 min 85C 5 s 0Dy /0Dy > 1.9 2
Real-time RT RCR 95C 10 s 95C RNA DNA
S5s 60C 34 s 40 60°C 34 s 1% 18sRNA  28sRNA
60°C 28sRNA 1
95°C Ct RNA
NN P 2 RNA
11 Table 2 Quality detection of RNA
ODag/
’ Number Group ¢ :;m / ouz;i
1 Caco-2 cells without treatment 0.832 2.04
2.1 RNA 2 Caco-2 cells were treated with NCFM 0.857 2.05
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Fig.1  The agarose gelelectophoresis detection of the total RNA. 1 l
Caco-2 cells without treatment 2 Caco-2 cells were treated with NCFM. Fig.2 The scatterplot of hybridization result.
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Fig.3 Schematic presentation of cellular role categories of genes up-regulated black bars and genes down-regulated white bars of Caco-2 cells after effect
by NCFM for 2h. 1 antioxidant activity 2 structural molecule activity 3 transcription regulator activity 4 translation regulator activity 5 tumor or
apoptosis 6 binding 7 cell cycle 8 catalytic activity 9 enzyme regulator activity 10 molecular transducer activity 11 biological adhesion 12 metabolic
process 13 multi-organism process 14 reproduction 15 reproductive process 16 response to stimulus 17 biological regulation 18 viral reproduction

19 cellular process 20 developmental process 21 establishment of localization 22 localization 23 growth 24 immune system process.
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Table 3 Probable genes related to immune system process

Gene Symbol Gene Title RefSeq ID Ratio
1.8 interleukin 8 NM-000584 1.24
1L6ST interleukin 6 signal transducer NM-002184 1.64
ILIB interleukin 1 beta NM-000576 1.34
CCL20 chemokine C-C motif ligand 20 NM-004591 1.24
PTX3 pentraxin-related gene NM-002852 174
LTB lymphotoxin beta A NM-002341 1.34
tumor necrosis factor receptor superfamily
TNFRSF9 NM-001561 1.64
member 9
ILla interleukin 1 alpha NM-000575 1.54
CCL2 chemokine C-C motif ligand 2 NM-002982 2.64
GBP3 guanylate binding protein 3 NM-018284 .14
TARP T cell receptor gamma constant 2 NM-001003799 1.2v
A denotes up-regulated expression ¥ denotes down-regulated expression
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Fig.4 The Real-time RT PCR curves of GAPDH CCL2 PTX3 and TNFRSF9.
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Fig.5 The relativity quality of CCL2 PTX3 and TNFRSF9 between 12

NCFM treated and non-treated groups.
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Expression profile analysis of intestinal Caco-2 cells treated with Lactobacillus
acidophilus NCFM
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Abstract Lactobacillus acidophilus NCFM is a probiotic strain that promotes human health. We evaluated the
influence of Lactobacillus acidophilus NCFM on the genetic expression patterns in the Caco-2 cells. Methods
were treated with Lactobacillus acidophilus NCFM for 2h. The total RNA of cells was extracted. Hybridization with Human

Objective

Caco-2 cells

Genome U133 Plus 2.0 Array was performed. The image scanning and data analysis were performed subsequently. Genes with
significant expression changes were selected and analyzed. To support the microarray data three striking difference genes were
studied using Real-time RT PCR. Results Microarrays analysis showed that the expression levels of 508 genes were altered as
compared with the control 473 of them were up-regulated and 35 were down-regulated. It was supposed that many genes in
Caco-2 cell were induced so that Lactobacillus acidophilus NCFM could play a part in immune system process antioxidant
activity biological adhesion cholesterol absorption and so on. Three striking difference genes CCL2 PTX3 and TNFRSF9 which
involved immune system process were validated by Real-time RT PCR. And the results of Real-time RT PCR showed the same
expression trend as in microarray. Conclusion Based on the results of gene expression alterations the beneficial function of
Lactobacillus acidophilus NCFM could be more greatly and deeply understood than ever before and the mechanism of lactic acid
bacteria would be revealed.
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