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Non coding Genome: Junk DNA or critical regulator?

Long non-coding RNAs: why bother?

 Non-protein coding  
(or lack > 100 amino acid open reading frame)

 >200 nts

 Post-transcriptional processing
i.e. 5' cap, polyadenylation, splicing

 Promoter conservation

 Tissue- / cell-type specific

 Nuclear and/or cytoplasmic functions

Genome

Transcriptome

non-coding 
>80 %

< 3 %

mRNA    ProteinmRNA    Protein



LncRNAs can interfere with gene function at multiple levels
Li SY, Susztak K., 2016



LncRNAs in renal diseases and cancer



Our aim

• Unravel the role of lncRNAs in the pathophysiology of renal diseases

• Identify lncRNAs as potential prognostic and diagnostic 
biomarkers for renal diseases 

Based on:

Our goals:



from Mice to Men

~80 mouse lncRNAs
with altered expression 
in mouse animal models of renal diseases

18 human lncRNAs
•high expression in renal tissue 
•high sequence conservation at 
the promoter region

Our strategy

Gm12121long LINC01187



Data on Gm12121long
RNA-Seq Data from UUO mouse model
Gm12121long expression is reduced in diseased mice (2D and 8D) 

compared to the healthy ones (SO).
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Gm12121long is reduced in kidney diseases 

Promoter activity is reduced in UUO mice (8D) 
compared to the healthy ones (SO)

*p<0.05, **p<0.01, ***p<0.001, ****p<0.0001



Gm12121long expression is reduced in anti-GBM and 
ischemia/reperfusion models mice compared to the healthy ones 

** P < 0.01 vs scr pbs ** P < 0.01, *** P < 0.001 vs sham

I/R 24 hours: peak of damage
I/R 72 hours: repair

Gm12121long is reduced in kidney diseases 

Dr Chatziantoniou 
group, Paris



from Mice to Men LINC01187Gm12121long



Gene architecture of long non coding RNA LINC01187

Promoter

Expression of LINC01187 in human tissues (GTEX analysis)
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LINC01187 RNA Expression level

LINC01187 expression is reduced in 
renal pathological samples (A)

Renal cDNA from Aachen Renal cDNA from Regensburg

S3-S5-S8-S10: Control samples
S2-S4-S7-S9 : Patient samples

S7-S10 : Control samples
S1-S6: Patient samples

P < 0.05 P < 0.05



Microdissected renal biopsies of the 
European Renal cDNA Bank (ERCB) 

LINC01187 expression REDUCTION
oDiabetic Nephropathy
oRapidly Progressive Glomerulonephritis 

both in the glomerular and the tubular compartment 

Maja Lindenmeyer and Clemens Cohen, Munich 

LINC01187 expression is reduced in 
pathological samples (B)



LINC01187 expression is reduced in pathological samples (C)

A B C

A’ Expression of LINC01187 in the 
renal parenchyma: Healthy tissue
• Elongated cells outside and 

surrounding glomeruli
• Occasional cells in the glomeruli 
• Elongated cells surrounding 

tubules
• Cells in the media and the 

adventitia layers of arteries

A’



What do these cells have in common?
Do they have a common origin?



Is LINC01187 acting in cis-?

• Genes close to LINC01187 in human chromosome 5?
Short list for protein coding genes

• Forkhead Box I1 (FOXI1) is expressed almost 
exclusively in renal tissue 

• Transcriptional activator required for the development of 
normal hearing, sense of balance and kidney function



Conclusions

 Specific spatial expression pattern around/ inside 
glomeruli, around tubules, arteries of healthy kidney 
tissue

 Reduced expression is correlated to cases of kidney 
pathogenesis (DN, RPGΝ)

 It could potentially act in cis with FOXI1 transcription 
factor

 Gm12121long is reduced in mouse models for kidney 
diseases

 LINC01187 is potentially involved in the pathogenesis of 
human kidney diseases
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Supplementary



: genes encoding for lncRNAs

: genes encoding for Proteins

Non coding Genome: Junk DNA or critical regulator?



Long non coding RNAs in renal diseases

18 human lncRNAs
(based on conservation)

UP-REGULATED lncRNAs in UUO
-AI504432
-Gm13889
-A430104N18Rik
-Gm20645
-Snhg5
-Snhg1
-Snhg6
-Neat1
-Mir17hg
-Malat1
-Snhg7

DOWN-REGULATED lncRNAs
-1500016L03Rik (LHX1os)
-Gm17750
-1700022N22Rik
-Fam120aos
-9130409J20Rik
-2500002B13Rik
-Gm12121



Expression of Gm12121-long in mouse tissues (ENCODE DATA)



Identification of LINC01187 as human homolog of Gm12121-long 

Gm12121-long

human LINC01187



Gene architecture of long non coding RNA LINC01187

LINC01187

Promoter

conservation

LINC01187



Alignment of human vs mouse LINC01187 promoters

LINC01187



Expression of LINC01187 in human tissues (GTEX analysis)
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The cell biology of renal filtration
Rizaldy P. Scott and Susan E. Quaggin

Feinberg School of Medicine, Northwestern University, Chicago, IL 
60611


