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We don’t do chart reviews here,
why don’t you go in the lab for the
next few months.





http://store.winnipegfreepress.com/photostore/details/139975/



Mortality: >400,000 since 2000

Image: Shutterstock



Main problem:
Abnormal lungs





What is wrong with CDH lungs?



Can we fix the lungs before birth?



totaltrial.eu

http://totaltrial.eu


Meta-analysis FETO improves survival in isolated CDH



But, negative side effects!

https://www.tommys.org/pregnancy-information/pregnancy-complications/waters-breaking-early-pprom



Image: Steve Karp, Discover Magazine





MicroRNAs and Congenital Diaphragmatic Hernia
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Higher miR-200b has better outcomes



Epithelial-to-Mesenchymal Transition
(EMT) 

Epithelial cells Mesenchymal cells





miR-200b -/- mice have higher lung tissue 
damping and elasticity 

* P< 0.05, ** P< 0.01, *** P< 0.001 



wt miR-200b -/-

miR-200b -/- lungs are hypoplastic



wt miR-200b -/-

miR-200b -/- lungs have more vimentin



Wildtype miR-200b -/-

Unpublished results









miR-200b knockout mice have pulmonary 
hypertension on cardiac echography

Unpublished results



miR-200b-/- lungs have thicker vessel walls

Unpublished results



miR-200b-/- lungs have thicker vessel walls

Unpublished results



miR-200b-/- lungs have thicker vessel walls

Unpublished results



miR-200b-/- lungs have thicker vessel walls

Unpublished results



NITROFEN MODEL OF CDH



Blue staining: miR-200b 

PCR (E21)In Situ Hybridization

Control Hypoplastic+ CDH

* P< 0.05



MiR-200b & Human Bronchial Epithelial Cells  

* P< 0.05



miR-200b maintained epithelial cell phenotype in 
bronchial epithelial cells 

Green : Epithelial Marker (cytokeratin)
Red: Mesenchymal Marker (Vimentin) 

Control MiR-200b inhibitor



miR-200b expression is high at branching lung tips



Control                            200b inhibitor
Hypoplastic                       Hypoplastic+ miR-200b

Normal lungs Hypoplastic lungs

* P< 0.05, ** P< 0.01

miR-200b improves branching hypoplastic lungs



NITROFEN MODEL OF CDH

+ ?



hypoplastic +
miR-200b
(15% CDH)

hypoplastic
(80% CDH)

Prenatal miR-200b improves lung hypoplasia






Prenatal miR-200b reduces CDH incidence



Negative Control MiR-200b

Prenatal miR-200b improves lung hypoplasia



Mean Linear Intercept

Prenatal miR-200b improves lung hypoplasia



Surface Density

Prenatal miR-200b improves lung hypoplasia





Proteome suggests that nitrofen-induced abnormal 
lung development is an immune disease?

Unpublished results



Proteome suggests that nitrofen-induced abnormal 
lung development is an immune disease?

Unpublished results



Unpublished results



Does EBV cause CDH?????



Does EBV cause CDH?????





Does EBV cause CDH?????_WiSDOM

Infectious Mononucleosis (ICD-9:075)

Odds ratio = 0.49 for mothers with CDH 
baby compared to controls from the 
general population

95% CI = 0.12-1.36
P-value = 0.2371



Epithelial-to-Mesenchymal Transition, CDH and EBV 

Epithelial cells Mesenchymal cells

?







Circular RNAs

• Upstream regulators of miRNAs (epigenetic regulation)
• “Head-to-tail” splicing

Ideal Biomarkers:
• Stable
• Conserved
• Tissue- and development stage-specific expression
• High abundance in extracellular compartments



Circular RNA profile is dysregulated in E21 
nitrofen-induced hypoplastic lungs



BaseScope™ ISH

i. Backsplice-specific probe

ii. Adjacent hybridization of 
probes to circular RNA

iii. Preamplifier binding

iv. Amplification cascade

v. Label probe binding for 
fluorescent / chromogenic 
readout



BaseScope™ E21 Rat Lung

(rno_circRNA_007475)





AMPs 1-8

AMPs 1-6



Control Adult Rat Serum: rno_circRNA_007475 





CircRNA profile distinguishes CDH lung from control

Eur Respir J 2020; in press (https://doi.org/10.1183/13993003.00514-2019)



CircRNA profile distinguishes CDH lung from control

Eur Respir J 2020; in press (https://doi.org/10.1183/13993003.00514-2019)



CircRNA profile can distinguish 
FETO survivors from non-survivors

Survivors Non-Survivors P-value

Gestational Age 
at Plug (weeks)

28.1 (28.7 - 27.1) 27.9 (29.1 - 27.0) 0.84

Observed/ Expected 
Lung to Head Ratio 
(%)

22.5 (23.6 - 17.5) 21.6 (24.0 - 15.9) 0.87

Liver herniated 10 (91%) 9 (100%) 1.00

Fetal gender 7 male/ 4 female 4 male/ 5 female 0.65

Birth weight (g) 2780 (3180 - 2160) 3195 (3278 - 2650) 0.3



Unpublished results

CircRNA profile can distinguish 
FETO survivors from non-survivors





http://store.winnipegfreepress.com/photostore/details/139975/



Thank you MIRACLA Lab
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