
Despite widespread awareness of the adverse health effects of smoking,
pregnant women expose themselves to this factor (firsthand and/or
secondhand smoke). Cigarette smoke exposure during pregnancy increases the
risk of preterm delivery, abortion or newborn sudden death syndrom. To study
molecular mechanisms of cigarette smoke exposure in tissues of pregnant
women and their newborns, we employed genomic approach and assessed
gene expression profiles in leukocytes from maternal peripheral blood and
umbilical cord blood and in placenta as well. 
Gene expression profiles of these tissues were determined by Illumina
HumRef8 v3 expression chips that enable analysis of 23 811 coding,
annotated transcripts. Microarray data were normalized using the quantile
method. Differential gene expression was analyzed using moderated t-statistic.
A linear model was fitted for each gene given a series of arrays using lmFit
function. Multiple testing correction was performed using the Benjamini and
Hochberg method. 
Comparative analysis of gene expression profiles between smokers (N=23)
and non-smokers (N=62) revealed many deregulated genes, demonstrating a
negative effect of cigarette smoke on transcriptome of the tested tissues. In
peripheral blood of smokers, we detected overexpression of these genes; e.g.
IFI27, IFIT1L, IFI44L, RSAD2, HBD, OAS2, BCL2A1, SOS1, Hsp10 and
HERC5. Conversely, down-regulation was showed by genes LILRA3,
TNFSF13, TNF, TRAF3, CDH2, PLAA2, IL16 and LECT1. In placenta of
smokers, we identified up-regulated genes VAV3, CYP1B1, COL4A5,
FRAS1, LIPG, CD248, GPX, LOXL3, LOXL4, ADORA3, MEG3 and
down-regulated genes COX7B2, MXRA1, IL18RAP, IL1RN, SOD2, VASP,
PROCR, LPAR1, SLC35F2, SLC43A3, SLC24A4, SLC25A3, SLC22A4,
SLC46A2, and SLC11A1. In umbilical cord blood leukocytes of newborns,
whose mothers smoked during pregnancy, we found increased expression of
genes VAV3, RGNEF, RRAGB, ADAT3, ABCD4, CCL3, CCL3L3,
CCL3L1, CYP26A1 and decreased expression of genes HLA-DRB1, ZHX2,
CHURC1, PPIF and LPAR1. In smokers, we identified genes depicting tissue
non-specific induction by cigarette smoke and thus may be considered as
general biomarkers of smoking. Functional annotation analysis in each tissue
determined deregulated biological processes and signal pathways, which may
elucidate molecular basis of mechanism of cigarette smoke exposure in
maternal peripheral 


