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Transcriptome Analysis of the Elect of Soy Protein Ingestion on White Adipose
Tissue in Dietary Magnesium-deficient Rats
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ABSTRACT

In rat white adipose tissue, the dietary protein sources, casein and soy protein
isolate (SPI), dilered from each other in terms of the elect of dietary Mg-deficiency.
In detail, 4-week-old male Wistar rats were fed 2 formulas with dilerent dietary
Mg levels (0.05% or 0.02%) and 2 different protein sources (casein or SPI) for 4
weeks. As a result, epididymal white adipose tissue weights were no significantly
dilerences among the 4 diet groups, but hierarchical clustering of DNA microarray
data revealed that the ellects of dietary SPI on gene expression profile alteration
induced by Mg deficiency was smaller than that of casein. In dietary Mg deficiency,
casein feeding significantly changed the expression of 288 genes, while SPI feeding
changed that of 113 genes. Changes in expression of the genes related to energy
utilization induced by Mg deficiency were similar in both protein sources, whereas
thermogenesis related genes were dillerent from each other. Soy Protein Research,
Japan 18, 69-73, 2015.

Key words : soy protein isolate, Mg deficiency, energy metabolism, DNA
microarray, white adipose tissue
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Table 1. Composition of the experimental diets
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CC MDC CS MDS
Mg Level Control Mg-deficiency Control soy Mg-deficiency
Protein Source Casein Soy protein isolate
Ingredient g/kg diet
Casein 200.000 200.000 — —
Soy protein isolate — — 201.193 201.193
Corn starch 531.657 532.154 530.685 531.293
Sucrose 100.000 100.000 100.000 100.000
Corn oil 70.000 70.000 70.000 70.000
Cellulose powder 50.000 50.000 50.000 50.000
Mineral mixture' 35.000 35.000 35.000 35.000
Vitamin mixture? 10.000 10.000 10.000 10.000
Choline bitartrate 2.500 2.500 2,500 2.500
Tert-butylhydroquinone 0.014 0.014 0.014 0.014
Magnesium oxide 0.829 0.332 0.608 —
Total 1,000 1,000 1,000 1,000
Chemical analysis %
Crude protein 175 174 173 173
Magnesium 0.046 0.021 0.049 0.018
Calcium 0.507 0.505 0518 0513
Phosphorus 0.319 0.313 0.347 0.345

' The mineral mixture is a modification of AIN-93G mineral mixture without magnesium oxide.

2 AIN-93 vitamin mixture.
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Fig. 1. Hierarchical clustering dendrograms from
gqFARMS DNA microarray data. CC, control
casein diet; MDC, Mg-deficient casein diet;
CS, control soy protein isolate diet; MDS, Mg-
deficient soy protein isolate diet. ___] Control

Table 2. Functional classification in significantly changed genes by Mg-deficient diet

Proetien Source Casein' Soy protein isolate’
Function

O Nutrition metabolism 22 4

0 Response to stimulus 32 17

O Cell cycle 6 1

O Immune response/Inflammatory response 17 5

O Signal transduction 16 2

O Organogenesis/Organ development 25 9

O Regulation of gene expression 12 7

0 Transport 6 0

1288 genes changed by Mg-deficient casein diet (between CC and MDC).
%113 genes changed by Mg-deficient soy protein diet (between CS and MDS).
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