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1. Long Evans rats exposed to saccharin (Sac control) or 5% 
ethanol  (PAE) through voluntary drinking paradigm. 

2. Offspring were then either subjected to minor 1-suture 
chronic constriction injury (CCI) in their unilateral sciatic 
nerve or a sham surgery (no injury). 

3. Von Frey Fiber test was used to assess hind paw touch 
sensitivity of 4-7 month-old female rat offspring. 

Circular RNA dysregulation and associated gene network analysis from 
peripheral blood leukocytes at baseline

! PAE is risk factor for neuroimmune dysfunction and chronic pain 
! PAE itself dysregulates circRNAs in the peripheral leukocytes suggesting circular as potential biomarkers
! Dysregulated circRNA were identified in the spinal cord following nerve injury
! IPA analysis of genes associated with these dysregulated circRNA reveals critical immune regulatory pathways including NF-! B signaling
! These bioinformatic analysis provided new insights on potential mechanisms involved in long-term neuroimmune dysregulation due to PAE.
! Public Health importance:Validation of involvement of the NF-! B pathway can generate targeted therapies for FASD- related CNS pathologies.  
! Future studies will investigate potential biological mechanisms of circRNAs and associated genes regulating neuroimmune function under PAE conditions. 

Prenatal Alcohol Exposure and Chronic Constriction Injury 

Figure3B: In this dataset,this top network hada z-scoreof 37, displayingNF-kb signaling
(pink highlight),a key transcriptionfactor of immune cytokines,as an important node.
Additionally,followingnotableaspectswere associatedwith thisnetwork: NeuropathicPain
SignalingPathwayin Dorsal Horn Neurons,Opioid signalingpathway, T-cell Receptor
Signaling,Neuroinflammationsignalingpathway.,andthe Glucocorticoidreceptorsignaling.

Figure4B: The spinalcord data yielded3 top networks,but they demonstratedsimilar
markers. The strongestnetworksshownabovehasa z-scoreof 49. Notable aspectswere
NF-!" signaling(pinkhighlight). GenessignalingOpioid signalingpathway,andGlucocorticoid
receptorsignaling.Forthe graphon the left with a z-scoreof 49,Neuroinflammationsignaling
pathway,T CellReceptorsignaling,andCD28 signalinginT helpercellswerenotable.

IPA Core Analysis & Further Top Network Specification
1. Total RNA isolated samples were sent 

to Arraystar Microarray service to 
conduct the  circRNA analysis 

2. Core analysis was run on IPA to yield: 
Global Mechanistic Networks, Network 
Analysis, Heat Maps, Canonical 
Pathways, and associated Mechanisms & 
Functions. 

3. Gene IDs associated with significantly 
dysregulated circRNAs and the fold 
change (+ indicating up regulation, -
indicating down) was included for IPA 
analysis.

Figure 1: Standard (1-suture)
constriction injury demonstrated
aroundthe sciaticnerve.
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Top networks with a z-score above 20 were 
included as it indicated a significant relationship. 
Networks with a z-score ~50 indicate causal 
relationship.

I P A    L E G E N D S

Figure2.PAEandSaccontrol ratswere exposedto shamor
minornerve(CCI) injury.With minornerve injury,onlyPAE
rats developed pathologicaltouch sensitivity (allodynia)
indicatingincreasedsusceptibilityof PAE rats to develop
allodynia.

Circular RNA dysregulation and associated gene network following 
nerve injury in the spinal cord

PAE results in neuropathic pain susceptibility 
following minor nerve injury

Figure 3A: In the graph above,
differentiallyexpressedcircular RNAs
were determinedin blood leukocytes
anddiscriminatedbasedon P<0.05 and
fold>1.5. Thereare 5 upregulatedand
13 down regulatedcircularRNAs with
89% beingexonicand 11% are sense
overlay.

Figure 4C:  In the diseases and functions graph, a notable mechanism was immune cell trafficking. 
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Figure 4A: In the graph above,
differentially expressed circular RNAs
weredeterminedin blood leukocytesand
discriminated based on P<0.05 and
fold>1.5. There were 36 up regulated
circRNAsand 78 down regulated. ~75%
was exonic,~16% senseoverlay,~2%
antisense,~3% intronic and ~4% was
intergenic.
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