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Abstract 
 
We studied a single nucleotide polymorphism (SNP) located in the human beta T-cell 
receptor, in association studies and different allele frequency in the two sexes. Here we 
report a new series of 200 subjects (100 males and 100 females) in a restricted age 
range, 20-30 years.  
We found the following results: in males 57/100 (57%) were heterozygous, 26/100 
(26%) were homozygous for the two digestion fragments and 17/100 (17%) were 
homozygous for the 603bp fragment. Females were 44/100 (44%) heterozygous, 24/100 
(24%) homozygous for the two digestion fragments and 32/100 (32%) homozygous for 
the 603bp fragment. The allele frequency was significantly different according to chi 
square analysis (X square statistic (df = 2) = 7.412; p = 0.025). Our study shows that in  
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females, but not in males , there is a significant increase of CC homozygous status and a 
proportionate decrease of heterozygous status compared with Hardy-Weinberg 
expectations. 
This study could explain the controversial results obtained by association studies 
between this SNP (rs1800907) and autoimmune diseases made in the ninety and 
uncorfirmed in more recent papers. Moreover it could be a starting point to search for 
other autosomical DNAs diffences between the two sexes.  
 
 
 
INTRODUCTION 
 
Gene polymorphisms, in particular single nucleotide polymorphism (SNP), are being 
evaluated for their role in multi-factorial diseases as cancer, inflammation and 
autoimmunity [8]. 
 
A very common SNP (rs1800907) in the promoter region of the beta T cell receptor 
(TRCB) has been extensively studied in the ninenties and associated to autoimmune 
disease as insulin-dependent diabetes [6,7], autoimmune hepatitis [5], IgA nephropathy 
[10], membranous nephropathy [6], Graves' disease and Hashimotos thyroiditis [4]. 
All these studies were made with Southern blot analysis of restriction fragment length 
polymorphisms (RFLP), obtained by cutting genomic DNA with restriction enzyme 
BglII and DNA sequencing as described in [14] . 
 
These studies suggested that particular alleles can be found at different frequencies in 
complex diseases as compared to healthy population, in our study for example, we 
found an higher frequence of CC homozygous genotype in females and a proportionate 
decrease of heterozygous status.[11,12] 
 
We tried to make a metanalysis study with other authors data, and in no paper but one 
[5], controls subjects were selected by sex. In this paper were described 60 patients,45 
female e 15 males, with genotypes: TT 12 - TC 23 – CC 25 . 
 
All these data lead us to make another allele frequency study between sexes in a new 
series. and in this study with a more restricted range of age, only subjects between 20 
and 30 years old were admitted. 
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MATERIALS AND METHODS 
 
The study included 200 individuals. All subject were caucasian of European origin and 
were recruited from the single metropolitan area of Milan (Italy). The age range was 20 
to 30 year. These subjects were healthy, unrelated individuals 100 males and 100 
females, consecutively admitted in this study after informed consent, as blood donors 
and staff personal. Males were 80 blood donors and 20 staff, female were 60 blood 
donor and 40 staff. 
 
DNA was extracted from 5ml of peripheral blood by proteinase K digestion, phenol 
extraction and ethanol precipitation as described [13]. 
 
PCR was performed with 40 cycles of 93° for 1 min, 55° for 1 min and 72° for 1 min 
and was carried out with primers designed around the polymorphic Bgl II site, 
according to sequences of the NCBI program  
( GenBank accession number U66061, OMIN number 186930 ). 
Forward primer: 5' -TAATTTTGAAATAAGGGAAGATGAC- 3' 
Reverse primer: 5' -TTTTGTATCCACCCTATGGGTTGGC- 3' 
Restriction digestion was made at 37° for 6h and samples were run on an ethidium 
bromide stained 2% agarose gel. PCR amplification product is a 603 bp fragment and 
restriction with Bgl II gives rise to two fragments of 203 and 400 bp. 
 
The presence of three bands showed heterozygosity, the 603 band alone homozygosity 
for the C nucleotide and the two bands of 203 and 400 homozygosity for the T 
nucleotide  (Fig. 1). 
 
Direct nucleotide sequence analysis of the TCR polymorphism was performed 
following PCR amplification on both strands (ABI PRISM 310 sequencer) using Big 
Dye kit as described [1]. 
 
Chi square analysis was done to investigate difference in the distribution of genotypes 
between sexes. The results have been considered significant at the 0.05 level, correcting 
for the degree of freedom (df). T test and one-way analysis of variance have been used 
as appropriate. 
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RESULTS 
 
The two groups, males and females, were comparable for age and selection criteria. 
Mean age ( SD was 24.7 +_ 5 years in the males and 25.2 _+ 4 years in the females (p = 
NS). 
Eighty males were blood donors and twenty were health professionals; sixty females 
were blood donors and forty were health professionals. 
Genotype analysis gave the following results: in males 57/100 (57%) were 
heterozygous, 26/100 (26%) were homozygous for the two digestion fragments  and  
17/100   (17%)   were homozygous   for    the 603bp fragment  
(Fig 1). Females were 44/100 (44%) heterozygous, 24/100 (24%) homozygous for the 
two digestion fragments and 32/100 (32%) homozygous for the 603bp fragment. All 
these results were confirmed by direct nucleotide sequence analysis as shown in 
material and methods and in Table 1. 
Table 1 summarizes the genotype analysis: a significant difference (X square = 7.412 ; p 
= 0.025) was found between males and females in the allele frequency according to X 
square analysis. Age was not different among genotypes by one way analysis of 
variance. 
 
 
DISCUSSION 
 
Our study shows that in females, but not in males, there is a significant increase of CC 
homozygous status and a proportionate decrease of heterozygous status compared with 
Hardy-Weinberg expectations. 
As suggested by Payami et al. [9], different association studies results could 
be avoided by a better selection of subjects. 
In particular some ranking of age could be useful to uniform these studies, and so, to 
limit any selection bias associated to increased morbidity and mortality with age, only 
subjects between 20 and 30 years were included in this study. 
We are working to have an explanation for the different allele frequencies found in our 
study: the higher frequency of CC homozygosity in females, and the higher frequency 
of heterozygosity in males. Actually, selective pressures [2] and different recombination 
rates between males and females seems to be the possible mechanism of our finding and 
so will be intensively studied in our lab. 
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TABLE 1 
 
 
GENOTYPE MALES FEMALES 

TCa 
 

57/100 (57%) 42/100 (42%) 

TTb 
 

26/100 (26%) 25/100 (25%) 

CCc 
 

17/100 (17%) 33/100 (33%) 

a = heterozygous;  b = homozygous for the two digestion fragments;  c = homozygous 
for the 603bp fragment. X square statistic (df = 2) = 7.412; p = 0.025. 
 
 
 
Table 1. Difference of allele frequency between males and females of an SNP of the 
human beta T cell receptor. 
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Figure 1. Agarose gel stained with ethidium bromide showing in lane 1 the 
heterozygous pattern TC, in lane 2 the homozygous genotype  CC (without restriction 
by Bgl II), and in lane 3  the homozygous genotype TT (complete restriction by Bgl II). 
Molecular weights of PCR products are shown on the left. 
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