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17β-estradiol (E2) contributes to breast cancer development by induc-
tion of proliferation and formation of DNA adducts and isoflavones may 
have impact thereon. Thus, influence of genistein (GEN) on E2 levels, 
estrogen receptor (ER) activation and estrogen-DNA adducts was inves-
tigated in mammoplasty specimen derived from 47 women exposed to 
GEN via their usual diet or by intake of isoflavone-rich extract for 7 days 
prior to surgery. Glandular tissues were isolated, characterized histo-
logically and oil contents were determined gravimetrically. Metabolic 
fluxes to estrogen-DNA adducts were determined by computation-
al-based metabolic network modeling, comprising of 159 reactions of 
estrogen metabolism, using levels of E2 and estrone (E1), determined 
by GC-MS/MS, and transcript levels, determined by TaqMan® qPCR, 
as flux constraints. Levels of GEN were quantified using UHPLC-MS/
MS. Associations of the dependent variables metabolic fluxes to estro-
gen-DNA adducts (“estrogen-DNA adducts”), tissue levels of E2 (“E2 
levels”) as well as transcript levels of progesterone receptor (“ER activa-
tion”) with multiple explanatory variables (ExVARs) were investigated by 
stepwise forward selected multiple linear regression models. The ExVAR 
semiquantitative tissue levels of GEN (“GEN”) was tested in addition 
to “isoflavone-rich extract”, “estrogen-active drugs”, “smoking”, “BMI”, 
“lobule type” and “age”. Models describing “E2 levels” further tested 
“menopause”, “oil”, “adipocyte-rich tissue”, “E1 levels”, as well as 13 tran-
scripts and 2 polymorphisms of estrogen-metabolizing (iso)enzymes. 
Models describing “ER activation” further tested transcript levels of 
ERs and E2 levels. Despite “GEN” was significantly positively associated 
with “E2 levels”, no effect on “estrogen-DNA-adducts” and even nega-
tive association with “ER-activation” was observed. Supported by DFG, 
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