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INTRODUCTION 
INRA is carrying on a farm animal genomic programme (AGENA) to study the genome 
structure and function of four animal species (cattle, pig, trout and chicken), 
http://www.toulouse.inra.fr/lgc/agena/index.htm. In order to characterize the chicken functional 
genome, construction of a multi-tissue chicken cDNA library was necessary. Clones from this 
library will be sequenced (ESTs) in order to identify the corresponding genes. In parallel, the 
clones will be spotted on membranes and microarrays for various gene expression studies. It 
was decided to build a generic tool, a normalised multi-tissue to reduce the sequencing part of 
the project . 
Part of this project has already be done. We have constructed and normalised a chicken multi-
tissue (25 tissues) cDNA library. A first evaluation of the extent of normalisation was done by 
Southern-blot experiment and seems to have been successful. Analysis of sequencing results of 
480 clones from the initial library and 2500 clones from the normalised library should allow us 
to determine more accurately the extent of normalisation of our multi-tissue chicken cDNA-
library. 
 
MATERIAL AND METHODS 
RNA isolation. Total RNAs from up to 25 tissues were collected from different birds of meat 
type and egg laying experimental lines (Y11 and PA12) provided by 6 different research 
groups (4 INRA groups : Station de Recherche Avicole, Pathologie Aviaire et Parasitologie, 
Pathologie Infectieuse et Immunologie from Tours, Génétique factorielle, Jouy-en-Josas and 2 
CNRS groups : CNRS 6101 Limoges, UMR 5534 Villeurbanne). Total RNAs were extracted 
according to the method described by Chomczynski and Sacchi (1987). 
 
cDNA library construction. Poly (A)+ RNAs were obtained by Dynabeads mRNA 
purification kit. Directionally cloned chicken cDNA libraries were constructed according to 
Soares and Bonaldo (1998) in a phagemid vector (Pharmacia pT3T718D modified by Soares 
research group in pT3T7-Pac). 
 
cDNA library normalisation. Empty clones were eliminated on an agarose gel. Normalisation 
of the chicken multi-tissue cDNA library was performed according to Soares and Bonaldo 
(1998), and gave rise to two libraries : a normalised one and a “mini” library including clones 
from the abundant mRNAs. 
 
Southern-blots. Five µg of circular plasmid DNA from the 3 libraries (the normalised library, 
the « mini » library and the initial library) were loaded on separate lanes in an 1 % agarose gel. 
After electrophoresis, DNA was transferred to nylon membranes (Hybond N+ Amersham) 
according to Southern protocol. Probes were radio-labelled with the Megaprime DNA 

Session 04. Poultry and rabbit breeding Communication N° 04-21 

http://www.toulouse.inra.fr/lgc/agena/index.htm


7th World Congress on Genetics Applied to Livestock Production, August 19-23, 2002, Montpellier, France 

Labelling System from Amersham Pharmacia Biotech and 50 µCi [α33P] dCTP. Membranes 
were hybridised and washed according to standard protocol. The probes used for labelling and 
hybridisation were : partial-length beta-actin cDNA (Cleveland et al., 1980) and partial-length 
SREBF1 cDNA (Assaf et al., in preparation ; AJ310768). 
 
RESULTS AND DISCUSSION 
For each tissue, RNAs are a mix of total RNA from this tissue taken out from animals of 
different ages, development stages or immune status. RNAs were tested for general and gene 
specific reverse transcription. Following mRNA purification, mRNAs were pooled in five sets 
according to their ability to be reverse transcribed. We constructed 5 directionally cloned 
chicken cDNA libraries. In this procedure, we selected double-stranded cDNAs larger than  
500 bp. The yield varied between 2,7 and 5,6 x 106 initial recombinants in each library with an 
average size of 850-1200 bp and 2-5 % empty clones. We pooled the 5 cDNA libraries in order 
to get one single library of 20 x106 initial clones corresponding to the 25 tissues. The average 
insert size is 1.2 kb (table 1).  
 
Table 1. Initial cDNA libraries 

_____________________________________________________________________
_# Lib.    Tissues                                        Nb of clones                Average insert size 
(bp) 
1 -         Adipose tissue                               5 x 106                              850 
             Follicles            
             Granulosa + theq 
             Utero-vaginal gland 
             Oviduct      
2 -         Ovary                                           5.6 x 106                                         1200 
             Hypothalamus 
             Pituitary gland 
             Brain 
             Skin 
3 -         Pancreas                                      2,7 x 106                             1200 

             Hematopoietic progenitor cells 
             Testis 
             Ileon 
             Kidney 
4 -         Adrenal gland                               2,7 x 106                           1200 
             Liver 
             Jejunum 
             Caecum 
             Duodenum 
5 -         Muscle                                        4.9 x 106                            1100 
             Spleen 
             Fabricius gland 
             Bone marrow 
             Thymus  
 

As a test, ninety-six clones from each of the 5 cDNA sub-libraries were organised (Centre de 
Ressources INRA, Jouy-en-Josas) and sequenced at 5’ and 3’ end by MWG (Germany). 
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Sequencing results of 480 clones are being analysed. The average sequencing size is 531 bp. 
The 5’ sequencing results showed 85 % sequences longer than 250 bp. The 3’ sequencing 
quality is poor with standard sequencing conditions. The average sequence length is 380 bp 
and only 50 % sequences are longer than 250 bp. These data correspond to valid sequences 
(phred value > 20).  

 

Initial library 

Normalised cDNA library  

SREBF1          Beta-Actin 

N : Normalised cDNA library ; M : « Mini » cDNAlibrary ; I : Initial cDNA library 

   N          M           I                                   N           M           I 

a – Southern-blots 

Beta-Actin 

Figure 1. Evaluation of the extent of normalisation of a chicken Multi-Tissue cDNA  library 
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Then, equal DNA amounts from each library were mixed and used as the initial library for the 
normalisation process. The normalised cDNA library obtained is made of 46 x 106 clones while 
the « mini » library (abundant fragments) contains 480 000 initial clones. The insert sizes are 
between 0,5 and 2 kb. To evaluate the extent of normalisation achieved, we performed 
Southern-blot experiments with two cDNA probes, beta-actin and SREBF1 (Sterol Regulatory 
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Element-binding Factor). Beta-actin is considered as a highly expressed protein in all chicken 
tissues while SREBF1 is weakly expressed in all tissues with a preference for two organs, the 
uropygial gland and the liver (Assaf et al., in preparation). Our results indicate that the 
frequency of the beta-actin gene is 3,7 times less expressed in the normalised library than in the 
initial multi-tissue library (figure 1). This result suggests that the normalisation step has been 
successful. In addition, we noticed, that the frequency is maintained for SREBF1. Sequencing 
of a first batch of 2500 clones from the normalised library will allow us to assess the efficiency 
of the normalisation process. 
Afterwards, an iterative strategy will be performed : sequencing of a batch of 10,000 clones 
followed by subtraction of these clones from the initial library. Up to 100,000 chicken ESTs 
are planned and sequences will be delivered in public databases. In the same time, the clones 
will be spotted on membranes and microarrays (Centre de Ressources INRA, Jouy-en-Josas) 
for various gene expression studies. 
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