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Supplemental figure 

Figure S1 

 

Figure S1. The survival rate of CLP-induced sepsis model and timeline of the 

experimental design.  

(A) Cecal ligation and puncture (CLP)-induced sepsis resulted in 47% mortality over 7 

days. (B) Diagram of the timeline for the experiments in this study. Mice were subjected 

to sham or CLP surgery. The open field (OF) test was performed at 2 weeks after CLP, 

and contextual fear conditioning (CFC) test was performed at 6 weeks after CLP. Mice 

were sacrificed at 8 weeks after CLP and dendritic spine density were determined. (C) 

Graphic depiction of CFC paradigm. Mice were subjected to a foot shock at 6 weeks 

after CLP and freezing behavior was monitored 24 hours after the foot shock. 

 

  



Figure S2 

 

 

Figure S2. The LncRNA expression levels in mouse brain tissues after CLP.  

The expression levels of Neat1 (A), HOTAIR (B) and Malat1 (C) in brain tissue were 

assessed 24h after sham or CLP (*P < 0.05, **P < 0.01, n = 3-6 mice/group)  

 

  



Figure S3 

 

 

Figure S3. Inflammatory cytokines IL-1, TNF or LPS do not induce Neat1 

expression in N2a cell.  

N2a cells were treated with IL-1β (40 ng/ml, A), TNF-α (20 ng/ml, B) or LPS (100 

ng/ml, C) for 16h. Neat1 expression levels were determined by RT-PCR (n = 3)  

  



Figure S4 

 

 

Figure S4. Hypoxia induced increases of Neat1 levels were mediated through HIF-

2α dependent signaling pathway.  

(A) N2a cells were treated with siRNA against the HIF-2α and HIF-2α mRNA levels 

were analyzed by RT-PCR (*P < 0.05, n = 3). N2a cells were transfected with control 

or HIF-2α siRNA and expression levels of HIF-2α (B) and Neat1 (C) in the normoxia 

and hypoxia condition were determined by RT-PCR (*P < 0.05, **P < 0.01 compared 

with normoxia group, #P < 0.05 compared with si-Ctrl hypoxia group, n = 3).  

  



Figure S5 

 

 

Figure S5. Hbb protein was not associated with Malat1 

RNA immunoprecipitation (RIP) assays were performed in N2a cells. Protein-RNA 

complexes immunoprecipitated by anti-Hbb or control IgG were determined by qRT-

PCR using primer for Malat1 (A) and the qRT-PCR products were analyzed by 

electrophoresis (B) (M: marker). 

  



Figure S6 

 

 

Figure S6. Neat1 stabilizes Hbb via inhibiting Hbb ubiquitination.  

(A) The Neat1 levels were measured in N2a cells transfected with Neat1 GapmeR #2 

(**P<0.01, n = 3). (B) The Hbb protein levels in N2a cells after transfection with Neat1 

GapmeR #2 (*P<0.05, n =3). (C) The Neat1 levels were determined in primary 

neuronal cells transfected with Neat1 GapmeR #2 for 24h (*P<0.05, n = 6). (D) The 

Hbb protein levels in primary neuronal cells after transfection with Neat1 GapmeR #2 

for 24h (*P<0.05, n = 5). (E) N2a cells transfected with control or Neat1 GapmeR #2 

were treated with MG-132 (5 μM) for 16h. Cell lysates were immunoprecipitated with 

antibodies against Hbb or IgG. The levels of ubiquitination were analyzed by western 

blot. Lower panel, input from cell lysates. IB, immunoblot. 

  



Figure S7 

 

Figure S7. Inhibition of Neat1 by GapmeR Neat1 #2 increases PSD-95 expression 

and dendritic spine density.  

(A) The PSD-95 protein levels were measured in N2a cells after transfection with Neat1 

GapmeR #2 for 48h (*P<0.05, n = 6). (B) The protein levels of PSD-95 were detected 

after transfection of the primary neuronal cells with Neat1 GapmeR #2 for 24h 

(*P<0.05, n = 6). (C) Primary neurons were transfected with control or Neat1 GapmeR 

#2 for 24h. The dendritic spine numbers were analyzed by immunostaining to label 

PSD-95 puncta and axons (*P<0.05, n = 6, PSD-95: green, βⅢ-Tubulin: red, Scale 

bar = 5 µm).  

  



Figure S8 

 

Figure S8. The survival rate of CLP-induced sepsis model in wild-type and Neat1-

/- mice 

Survival curves of WT and Neat1-/- mice after cecal ligation and puncture (CLP) over 

168 hours. Mortality rate for WT mice was 42% and for Neat1-/- mice was 55%.   

  



Figure S9 

 

 

Figure S9. The survival rate of CLP-induced septic mice treated with GapmeRs 

and the experimental design for behavior tests after Neat1 GapmeR treatment.  

(A) Cecal ligation and puncture (CLP) sepsis resulted in 57% mortality after treatment 

with control GapmeR over 7 days, and CLP mice treatment with Neat1 GapmeR 

resulted in 55% mortality. (B) Graphic depiction of open field test and single-pairing 

CFC paradigm in the GapmeR treated septic mice.  

  



Table. S1: The details of proteins that bound to Neat1 in lysed neuronal cells and their 

expression levels were altered 2-fold after CLP by LC-MS/MS analysis 

 

 

 

 



Table. S2: Primers used for quantitative RT-qPCR (F: forward; R: reverse) 

 

Gene Name Species Sequence (5' - 3') 

c-fos  Mouse F: CGGGTTTCAACGCCGACTA 

 Mouse R: TTGGCACTAGAGACGGACAGA 

Egr1  Mouse F: TATACTGGCCGCTTCTCCCT 

  Mouse R: AGAGGTCGGAGGATTGGTCA 

Arc  Mouse F: AAGTGCCGAGCTGAGATGC 

 Mouse R: CGACCTGTGCAACCCTTTC 

Bdnf  Mouse F: TCATACTTCGGTTGCATGAAGG 

 Mouse R: AGACCTCTCGAACCTGCCC 

Homer1  Mouse F: CCCTCTCTCATGCTAGTTCAGC 

 Mouse R: GCACAGCGTTTGCTTGACT 

Nrn1  Mouse F: GCGGTGCAAATAGCTTACCTG 

 Mouse R: CGGTCTTGATGTTCGTCTTGTC 

Hbb-b1  Mouse F: GCACCTGACTGATGCTGAGAA 

 Mouse R: TTCATCGGCGTTCACCTTTCC 

Neat1  Mouse F: GCTCTGGGACCTTCGTGACTCT 

 Mouse R: CTGCCTTGGCTTGGAAATGTAA 

GAPDH Mouse F: GGCAAATTCAACGGCACAGT 

 Mouse R: GGGTCTCGCTCCTGGAAGAT 

Malat1 Mouse F: GGGAGTGGTCTTAACAGGGAGGAG 

  Mouse R: GTGCCAACAGCATAGCAGTACACG 

HOTAIR Mouse F: TCCAGATGGAAGGAACTCCAGACA 

 Mouse R: ATAGATGTGCGTGGTCAGATCGCT 

PVT1 Mouse F: CCTGGATGCCCACTGAAAAC 

 Mouse R: GATAGACTGCTTGCCAGGGG 

HIF-2α Mouse F: CTGAGGAAGGAGAAATCCCGT 

 Mouse R: TGTGTCCGAAGGAAGCTGATG 

 

 




