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Many diseases are sexually dimorphic in that they are more common or severe in females (e.g., Lu-
pus) or males (e.g., Gout). Although these differences were considered to arise as a result of diffe-
rences in sex hormones, more recent information suggests that these differences cannot be attribu-
table solely to differences in hormone levels. Using mouse cells we previously showed that the dif-
ferences in response of cells to insult exist prior to the appearance of embryonic hormones.  We the-
refore assessed non-hormonal factors such as histone modification and DNA methylation, which 
are known to influence gene expression and therefore cell sensitivity.  Here we show that cells de-
void of sex hormones respond in a sex dimorphic manner to different stresses (ethanol, hypoxia, 
camptothecin, or hydrogen peroxide).  The differences are seen in newly synthesized mRNA and 
protein as well as in likelihood of cell death.  Proteomic analysis reveals significant sex-based diffe-
rences in protein profiles for metabolic enzymes, such as pyruvate kinase 3 and lactate dehydroge-
nase. Added sex hormones alter gene expression, regulating the expression of Cyp1a1 and Cyp7b1 
in a sex dependent manner.  Estradiol in particular produces a pronounced sex dimorphism in exp-
ression, and global inhibition of DNA methylation by use of -aza-2’-deoxycytidine eliminates the 
dimorphic gene expression.  Since the transcription of many genes is regulated by methyl groups 
on CpG islands in non-coding regions of DNA, we exposed cells that had never seen differences 
in sex hormones and had none in the media to 5-aza-2’-deoxycytidine, an inhibitor of DNA methyl 
transferase.  This inhibitor significantly reduced the differences in gene expression between the se-
xes. We therefore conclude that innate differences in transcription between chromosomal XX and 
chromosomal XY cells may arise from different patterns of methylation that appear before sex dif-
ferentiation. Such methylation may underline aspects of sex-dimorphic disease.
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