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CONCLUSION: HFD-exposed fetuses that are also exposed to metformin in-utero have up regulation of speciﬁc genes in growth and
angiogenesis pathways. We postulate that the fetal effects of metformin on growth are mediated at the fetal liver transcriptome.
Future mechanistic studies should investigate the signiﬁcance of
PTEN pathway modulation by metformin in fetal growth and
development.
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22 Identifying zika virus (ZIKV)-silenced gene
targets in the placenta at a transcriptome-wide
scale using AGO-clip sequencing technology
Kjersti Aagaard, Maxim Seferovic, Mark Hamilton, Min Hu,
Rodion Gorchakov, Kristy Murray, Melissa Suter
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OBJECTIVE: We and others have recently demonstrated that the
placental trophoblast serves as a reservoir for viral proliferation
throughout pregnancy. How ZIKV evades normal endogenous
mechanisms of viral suppression in the placenta is poorly understood. Based on established evidence that placenta-speciﬁc miRNAs
(such as C19MC) serve as potent gene silencers by binding the 3’
untranslated region (3’UTR), we hypothesized that identiﬁcation of
disrupted silenced placental miRNA targets following ZIKV infection
at a transcriptome wide scale would elucidate means of evasion and
potential therapeutic targets.
STUDY DESIGN: Argonaute protein cross-linking immunoprecipitation coupled to high-throughput sequencing (AGO-CLIP-seq)
served to directly identify targets of miRNAs by mapping AGO-RNA
interactions. Using the Illumina TruSeq small RNA platform, we
performed AGO-CLIP-Seq from primary human placental tissue
(n¼9). Analytics were completed on customized mapping pipelines,
and annotated against human assemblies (Gencode). In validation
experiments, we compared loss of silenced gene expression in isolated trophoblasts from n¼10 unrelated donors infected in vitro with
1x105 pfu ZIKV or mock controls.
RESULTS: The approach and results of the AGO-CLIP-seq analyses
are shown in Fig. 1A. Consistent with placental-speciﬁc
patterning, AGO-miRNA loading demonstrates a clear predominance (w28% of total expression) of C19MC placental-speciﬁc
miRNA coverage, which are signiﬁcantly enriched and account for
25% (115/447) of unique 3’ UTR targets (Fig. 1B). In 10 unrelated subjects, we observed evidence of signiﬁcantly disrupted
miRNA-mediated gene silencing following infection of placental
trophoblasts with ZIKV (Fig. 1C). Given their role in regulating
apoptosis (CASP3) and fetal growth (IGFBP3), we ﬁnd several to
be of likely signiﬁcance.
CONCLUSION: This study is a novel approach to identify targets of
viral mediated suppression, including several unique miRNA targets
that may play a role in allowing ZIKV to infect placental trophoblastse. We speculate that miRNA mediated RNA control is a
fundamental, rapid, molecular means of regulating the transcriptome in congenital viral infections, and our ﬁndings offer
potential novel therapeutic targets.
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OBJECTIVE: Preeclampsia (PE) is associated with chronic inﬂammation
and increased uterine artery resistance (UARI) during pregnancy. There
is much evidence for a shift towards pro-inﬂammatory CD4+TH1
versus anti-inﬂammatory CD4+TH2 proﬁle in PE. Currently there is no
effective treatment for PE except for delivery, making PE one of the
leading causes for premature births worldwide. The goal of this study
was to test the hypothesis that IL-4, an anti-inﬂammatory cytokine,
would improve TH2 cells in RUPP rats as a mechanism to improve the
pathophysiology observed in response to placental ischemia.
STUDY DESIGN: Interleukin-4, 600 ng/day, was administered via a
mini-osmotic pump on day 14 of gestation into normal pregnant
(NP) rats and into RUPP rats immediately following the reduced
uterine perfusion pressure (RUPP) procedure. Carotid catheters
were inserted and Doppler ultrasound performed on gestation day
(GD) 18. Blood pressure (MAP), TNF-a, IL-6, TGF-Beta and
circulating TH2 cells were measured on GD 19.
RESULTS: MAP in NP rats (n¼10) was 96  2, 101  2 in NP+IL-4 rats
(n¼14), 130  4 in RUPP rats (n¼6), which improved to 108  2
mmHg in RUPP+IL-4 rats (n¼15), p< 0.05. UARI in NP rats was 0.5
 0.03 (n¼5), 0.8 in RUPP rats (n¼4) and reduced back to normal 0.5
in RUPP+IL-4 rats (n¼5), p< 0.05. Plasma levels of TNF-a, IL-6 and
TGF B were 25  6, 29  3, 56  29 pg/ml in NP rats (n¼7-8/group),
116  30, 224  62, 257  125 pg/ml in RUPP rats (n¼9-10/group),
all of which decreased to 23  5, 135  48, and 163  101 pg/mL in
RUPP+IL-4 rats (n¼5-7/group), p<0.05. Importantly, circulating
TH2 cells were 17.3  2.7 in NP rats (n¼3), 9.0  2.0 in RUPP rats
(n¼5), and improved to 13.4  3.2 % gated in RUPP+IL-4 rats (n¼9).
CONCLUSION: This study illustrates that administration of IL-4 decreases inﬂammatory cytokines TNF-a, IL-6, TGF-B, while
improving TH2 and UARI and blood pressure in response to
placental ischemia of pregnancy.
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OBJECTIVE: Maternal infection/inﬂammation may induce placental

cytokine production resulting in fetal cytokine exposure, and development of neonatal neurologic injury. Maternal magnesium sulphate
(Mg) is used as neuroprotective in preventing preterm white matter
brain injury, though the mechanism of action is uncertain. We sought
to determine if maternal Mg can prevent placental activation of inﬂammatory pathways associated with fetal injury.
STUDY DESIGN: Pregnant rats at e20 (n¼ 24) received injections of i.p.
lipopolysaccharide (LPS; 500 ug/kg) or saline at time 0. Dams were
randomized to treatment with s.c. saline or Mg (27 mg/kg q20 min)
for 2 hours prior to and 2 hours following LPS /saline injections and
rats were were sacriﬁced at time 4 hours. Placentas were collected
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