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INTRODUCTION 
Domestic animal breeding and product quality improvement require the mastership of 
reproduction, nutrition, health and welfare in these animals. It is thus necessary to improve our 
knowledge of the major physiological functions and their interactions. To this aim, INRA has 
launched a genomic research program, AGENA (Animal GENome Analysis) for the 
identification and the functional and genetic characterization of a large number of genes in 
cattle, pig, chicken and trout. This program will produce new knowledge (sequences, maps), 
know-how (transcriptome analysis, genetic analysis, bioinformatics), biological resources 
(cDNA and BAC libraries, RH panels, genetic markers), and tools (cDNA and oligonucleotide 
arrays, high throughput genetic marker analysis, data management, storage and analysis). The 
functional part of the AGENA program is called “ASTEROGER” and has been described in 
details by Hatey et al. (2000). See also the web site http://www.agena.jouy.inra.fr.  
 
Among the biological resources, it is necessary to have access to a number of sequences as 
large as possible and, to this aim, cDNA libraries construction was undertaken. In order to save 
time and money we decided to construct normalised multi-tissue library. We report here the 
results of the construction of the pig library. 
 
MATERIAL AND METHODS 
The library has been constructed following the protocol of Soares (Bonaldo et al., 1996) with 
minor modifications. Tissue samples from Meishan and Large White pigs at different stages of 
development or in different physiological conditions (fetus, young or adult animal, pregnant, 
stressed or control animals) were taken. Total RNA was extracted from these tissues and 42 
preparations of high quality were obtained and mixed in 6 different pools according to 
biological functions : brain, digestive function, glands, heart and muscle, male reproduction, 
female reproduction. PolyA+ mRNA has been extracted from these pools and used to construct 
6 different libraries. 
 
As a control, 3 exogenous mRNAs (“spikes”) were incorporated in each library in different 
amounts, 0.5, 50 and 5,000 copies per cell, in order to trace the construction and the 
normalisation processes. At the end of the libraries construction, the presence of these 3 control 
mRNAs has been checked in each of the 6 libraries by PCR amplification with specific 
primers. Then, the 6 libraries have been pooled into a single multi-tissue library which 
represents 6.4 millions clones and this library has been normalised. 
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Table 1. Description of the different libraries 
 
No. library Tissues 

Adult (A), young (Y) 
or fetal (F) animal  

Number of 
recombinant 
clones 

1- Brain Hippocampus (A) 
Hypothalamus (A) 
Pituitary gland (A) 
Cerebral trunk (A) 
Brain (F) 
 

800 000 

2- Digestive function Stomach (A + F) 
Small intestine (A + F) 
Large intestine (A + F) 
Gall-bladder (A) 
 

822 500 

3- Glands Adrenals (A) 
Kidney (A) 
Liver (A + F) 
Thymus (A + Y) 
Spleen (A) 
Pancreas (A) 
 

800 000 

4- Heart and muscle Heart (A + F) 
Muscle (A + F) 
Skin (A) 
Melanocytes (A) 
Adipose tissue (A) 
 

1 800 000 

5 -Male reproductive 
organs 

Gonads (F) 
Epididymis (A) 
Seminal vesicle (A) 
Bulbo- uretral gland 
(A) 
Testis (A) 
 

780 000 

6- Female reproductive 
organs 

Gonads (F) 
Ovary (A + F) 
Uterus (A) 
Placenta 
Mammary gland (A) 
 

1 325 000 

Normalised (N) Mix of libraries 1 to 6 6 400 000 
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RESULTS AND DISCUSSION 
The normalised library harbors 6.4 millions clones and the sub-library of abundant clones 
contains  700 000 clones. Preliminary analysis showed that the average insert length is 1000 pb 
and that only 2% of the clones are empty.  
 
PCR amplification with specific primers for the control genes was used to check the 
normalisation process (Figure 1). Quantitative PCR experiments demonstrated that the 
representation of SRG3 had been reduced 5800 times, the representation of luciferase reduced 
4 times and the representation of I11a increased 1.5 times. In addition, Southern blot 
experiments demonstrated that the abundance of the actin gene and of the abundant spike 
mRNA SRG3 has been greatly reduced by the normalisation process (not shown). According to 
these results, we can conclude that the construction and the normalisation of the pig normalised 
multi-tissue library was successful. 
 
Then milestone, which is already underway, will be the sequencing of 50 000 clones (from 
both ends) to get ESTs. In order to reduce the residual redundancy, iterative subtraction will be 
achieved : for each batch of 10 000 sequences, the corresponding 5 000 clones will be 
subtracted from the normalised library, and the sequencing of the library resumed. All EST 
data management, clustering, submission to public databases and annotation of the sequences 
will be achieved using the bioinformatics software package SIGENA. 
 

                      I       N      A          I         N  A            I         N        A 
 
  SRG3          Luciferase   I11a 

 (100 pg)  (100 pg)  (5 ng) 
 
Figure 1. Control of the normalisation  
 
Normalisation process efficiency was tested by using specific amplification of the control 
genes SRG3, Luciferase and I11a. Thirty cycles of amplification have been performed, using 
indicated amounts of plasmid DNA from the initial library (I), the normalized library (N), or 
the library of abundant clones (A).  
 
CONCLUSION 
The construction of a multi-tissue, normalised pig cDNA library has been achieved. 
Characterization of this library by sequencing will allow its full exploitation, together with 
other resources already available in the world. It will be spotted onto membranes or glass slides 
for expression studies in the various projects conducted by different INRA groups. However, 
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all material and data will be released in the public domain. 
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