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Placental homing peptide-microRNA 145 inhibitor conjugates for 

targeted enhancement of placenta growth 

F Beards, L Jones, J Charnock, K Forbes, LK Harris 

Maternal and Fetal Health Research Centre, University of Manchester, 

Manchester, UK 

 

Introduction 

A major cause of pregnancy complications is suboptimal placental growth, 

but no treatments are currently available. We have previously shown that 

microRNA (miR)-145 regulates human cytotrophoblast (CTB) proliferation 

and that the homing peptide sequence CCGKRK is capable of selectively 

delivering payloads to the placental surface. To reduce the risk of 

detrimental side effects associated with systemic drug administration in 

pregnancy, we have developed a novel placental homing peptide-miR145 

inhibitor conjugate for targeted manipulation of intrinsic placental growth 

signalling. Here we test whether this small molecule therapeutic can 

enhance placental growth in-vitro and in-vivo. 

Methods 

Scrambled- or miR-145 inhibitor-CCGKRK conjugates were synthesised 

from peptide nucleic acids. Human placental explants were cultured with 

vehicle, scrambled conjugate or miR-145 inhibitor conjugate (50nM); miR 

expression was measured after 24h by qPCR and CTB proliferation was 

quantified after 48h, by immunostaining for Ki67. C57 mice were injected 

with scrambled- or miR-145 inhibitor conjugates on embryonic (E) day 

12.5, E14.5 and E16.5 of pregnancy; fetal and placental weights were 

assessed on E18.5. 

Results 

miR-145 expression was reduced (n=3) and CTB proliferation was 

significantly increased in first trimester human placental explants treated 

with the miR-145 conjugate, compared to the scrambled control (n=5, 

P<0.05; Friedman test). No effect was seen in term placental explants, 

which was as expected as basal miR-145 expression was low at this 

gestation. miR-145 expression was detected in the mouse placenta 

(E12.5-E18.5) and was significantly reduced by miR-145 inhibitor 

conjugates. Preliminary data from the treatment study (n=5/group) 

showed that miR-145 inhibitor conjugates did not cross the placenta and 

did not alter litter size or number of resorptions compared to scrambled 

control, suggesting that these drugs are safe in pregnancy. Whilst 

placental and fetal weights were not significantly altered by the miR-145 

inhibitor conjugate, frequency distribution curves showed fewer fetuses 

and placentas falling below the 5th centile after treatment. 



Discussion 

Here we show that a homing peptide-miR-145 inhibitor conjugate can 

enhance CTB proliferation in the first trimester of human pregnancy and 

alter placental and fetal weight distribution in mice. miR-145 inhibitor 

conjugates may represent a novel strategy for treating suboptimal 

placental growth. 
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