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Non coding Genome: Junk DNA or critical regulator?

Long non-coding RNAs: why bother?

0 Non-protein coding Genome

(or lack > 100 amino acid open reading frame)

0 >200 nts

Transcriptome

0 Post-transcriptional processing non-coding

. . . >80 %
i.e. 8' cap, polyadenylation, splicing

0o Promoter conservation

a Tissue- / cell-type specific mRNA  Protein

a Nuclear and/or cytoplasmic functions



LncRNAs can interfere with gene function at multiple levels
Li SY, Susztak K., 2016
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LNncRNAs in renal diseases and cancer

H. Moghaddas Sani et al.

TCL6

Cell proliferation ﬁgg
$are TCLB m"ﬁ1
FTX MEG3 TRIM52-AS 1
H19 GAS-5 L=

UCA1 CASC2 Metastasis
'ERGN:)E NBAT-1 HEIRCC

BX357664 || | MALATL

HOTAIR | CADM1-AS1

RCCRT1  YTRMS2.As{ | ¥ NONHSAT123350
HEIRCC

MALAT1

SPRY4-IT1 LncRNAs
Linc00152

uc009yby. 1 in RCC

Migration

FTX GAS-5

TUG1 CASC2

HEIRCC | NBAT-1

MALAT BX157664

UCAIATE | CADM1-AS1

SPRY4-IT1. TRIM52-AS1

Inflammation

And2-IR
np_5318
np_17856

LncRNAs
in kidney
diseases

MsPGN

COL18A1
AK130579
AkD23588

Bilomedicine & Pharmacotherapy 99 (2018) 755-765

Acute
kidney injury

ATapSAKI

Acute
rejection
TLMRN&-&TB
LNC-MYH13-3
RP11-395P13.3
RP11-354P17.15

Membranous
nephropathy

Xis
NEAT1

Diabetic
nephropathy

TUG1
PVT1

MIAT CYP481
MALAT1 yENSM
Gm4d19
RP1-90L14.1




Our aim

Based on:

SCIENTIFIC REP(i;}RTS

OPEN

Received: 18 December 2015 ©

Acceped: 28Apnl 2016
Published: 18 May 2016

‘Whole-transcriptome analysisof | “~

Differentially expressed IncRNA genes

UUO mouse model of renal fibrosis

Sdvs 2D

S0 vs 20

50 vs 20
53 gares
IQ“

reveals new molecular players in

kidney diseases Totl bR =xp:

(p <0.05)
Eleni Arvaniti', Panagiotis Moulos®, Athina Vakrakou?, Christos Chatziantoniou?,
Christes Chadjichristos’, Panagiotis Kavvadas®, Aristidis Charonis'’ & Panagiotis K. Politis®"

Our goals:

Up-regulated
(longo[d > 1)

Down-regulated
(It:igz fold < -1)

® Unravel the role of IncRNAs in the pathophysiology of renal diseases

* |[dentify INncRNAs as potential prognostic and diagnostic

biomarkers for renal diseases




Our strategy

from Mice to Men

~80 mouse IncRNAs 18 human IncRNAs

with altered expression *high expression in renal tissue

in mouse animal models of renal diseases *high sequence conservation at
the promoter region



Data on Gm12121long “®

LRNA-Seq Data from UUO mouse model

v'Gm12121long expression is reduced in diseased mice (2D and 8D)
compared to the healthy ones (SO).

Gm12121 long
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Gm12121long is reduced in kidney diseases “N
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Promoter activity is reduced in UUO mice (8D)
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Gm12121long is reduced in kidney diseases “N

Gm12121long expression is reduced in anti-GBM and
ischemia/reperfusion models mice compared to the healthy ones
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Dr Chatziantoniou
group, Paris



from Mice to Men




RPKM

Gene architecture of long non coding RNA LINC01187
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Expression of LINC01187 in human tissues (GTEX analysis)
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LINC01187 expression is reduced in =«
renal pathological samples (A)

Renal cDNA from Aachen

LINC01187 RNA Expression level
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LINC01187 expression is reducedin = «
pathological samples (B)

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

$

LINCO01187 expression REDUCTION
o Diabetic Nephropathy

o0 Rapidly Progressive Glomerulonephritis
both in the glomerular and the tubular compartment

Maja Lindenmeyer and Clemens Cohen, Munich
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LINCO01187 expression is reduced in pathological samples (C)

RAPIDLY
DIABETIC PROGRESSIVE
~ NEPHROPATHY GLOMERULONEPHRITIS

_HEALTHY

LINC01187 RNA PROBE

Expression of LINC01187 in the

renal parenchyma: Healthy tissue

« Elongated cells outside and
surrounding glomeruli

* QOccasional cells in the glomeruli

* Elongated cells surrounding
tubules

* Cells in the media and the
adventitia layers of arteries



What do these cells have in common?

Do they have a common origin?




Is LINCO01187 acting in cis-?

2 CIeE | B BN Bci+.cCHE 0 O EE B EEOEccoE B coc+ |

IIIII

FOXI1 LINCO1 157 Seasaeet

—> N
* Genes close to LINC01187 in human chromosome 57?
» 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

< Gm12121long is reduced in mouse models for kidney
diseases

“» LINC01187 is potentially involved in the pathogenesis of
human kidney diseases

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

v" Reduced expression is correlated to cases of kidney
pathogenesis (DN, RPGN)

v It could potentially act in cis with FOXI1 transcription
factor
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Non coding Genome: Junk DNA or critical regulator?

: genes encoding for IncRNAs

: genes encoding for Proteins

Bidirectional Sense *
'« =1000:bp »_

Intronic . . AntiM

- SUR s mnpy

Intergenic




Long non coding RNAs in renal diseases

UP-REGULATED IncRNAs in UUO
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DOWN-REGULATED IncRNAs

-1500016L03Rik (LHX10s)
-6m17750
-1700022N22Rik
-Fam120aos
-9130409J20Rik
-2500002B13Rik
-6m12121
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Expression of Gm12121-long in mouse tissues (ENCODE DATA)
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Identification of LINC01187 as human homolog of Gm12121-long
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Gene architecture of long non coding RNA LINC01187

haas o ko
|170,210, 000 |170,205, 000 176,208, 000 |178,195, see |179,199, aea |170,185, epa
Prg;!nq er Consensus CDS
asi ene [N ation Set from GENCODE Version 24 (Ensembl1 83)
» * —_—

tebrates Basewise Conservation by FhuloF

LINC01187

I I Ll
: : conservation
1 Puitiz Alignments of 188 Vertebrates
R
1 1
1 1
| 1
| |
| |
1 |
1 1
| |
,fJ ..~~_
-
- ke T
’,4 ~—
- .
- -~
- ~——
- -~-~-
”f ----
- -
f” ---~~
- ~~--.

hgss | {290 pases

JE50 1170,190,608 [170,199,558 170,199,560 [170,199,458 [176,199,4080 [176,199,350 (170,199,360 (176,190,250 [176,199,208 170,199,150 170,199,108 \fiﬁébli01§e7 l178,198,9580 |178

Basic Gene ANNOTAtion Set From GENCODE Version 24 (Ensembl 83)

OMIM Al1@1ic Variants
188 vertebrates Basewife Congervation by FhyloF

lehmﬁurwﬂm% ghjmmmmwmmMJMJLH,MLW;%ETT“‘!] T,ﬁTL H‘"]'r‘] ,L,lmr\m‘d




Alignment of human vs mouse LINC01187 promoters
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RPKM

Expression of LINC01187 in human tissues (GTEX analysis)
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Acidosis and Deafness in Patients with Recessive
Mutations in FOXI1

Sven Enerbick @, Daniel Nilsson,! Noel Edwards,” Mikael Heglind," Sumaya Alkanderi,”
Emma Ashton, Asma Deeb,” Feras E.B. Kokash,® Abdulrahim R.A. Bakhsh,”

William van‘t Hoff,® Stephen B. Walsh,” Felice D’Arco,” Arezoo Daryadel,®”

Soline Buurgaois,g‘g Carsten A. Wagnar@,“’q Robert Kleta® ,*” Detlef Bockenhauer @ %7
and John A. Sayer®?

"Departrment of Medical Biochemistry and Cell Biclogy, Institute of Biomedicine, University of Gothenburg,
Gothenburg, Swedan; ZInstitute of Genetic Medicine, Newcastle University, Newcastle Upon Tyne, United Kingdom;
*MNorth East Thames Regional Genetic Service Laboratories, London, United Kingdom; *Pediatric Services, Mafrag
Haspital, Albu Dhabi, United Arab Emirates; *Department of Medicine, Medical Schoal, Gulf University, Ajman, United
Araly Emirates; %Great Chrmond Street Hospital for Children, Mational Health Service Foundation Trust, London,
United Kingdom; "University College Londen Centre for Mephrology, London, United Kingdom; Minstitute of
Physiclogy, University of Ziirich, Zurich, Switzerland; and "Mational Center for Competence in Research, National
Centar in Competence in Research Kidney. CH, Zurich, Switzerland

ABSTRACT

Maintenance of the composition ofinner ear fluid and regulation of electrolytes and acid-base homeostasis
in the eollecting duct system of the kidney require an overlapping set of membrane transport proteins
regulated by the forkhead transcription factor FOXI1. In two unrelated consanguinecus families, we iden-
tified three patients with novel homozygous missense mutations in FOXI1 {p.L1456F and p.R213P) predic-
ted to affect the highly conserved DNA binding demain. Patients presented with early-onset sensorineural
deafness and distal renal tubular acidosis. In cultured cells, the mutations reduced the DMA binding affinity
of FOXI1, which hence, failed to adequately activate genes crucial for normal inner ear function and acid-
base regulation in the kidney. A substantial proportion of patients with a clinical diagnosis of inherited
distal renal tubular acidosis has no identified causative mutations in currently known disease genes. Qur
data suggest that recessive mutations in FOXI1 can explain the disease in a subset of these patients.

J Am Soc Nephrol 2§; ses_ses, 7018, doi: hitps:/fdod.ong/1 001681 /45N, 201 70E0840



Healthy Healthy Cancer Cancer
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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

Figure 1. Anatomical overview of renal filira-
tion. (A} Diagrammatic representation of neph-
ron distribution in the kidney. Glomeruli, the
filtration compartments of nephrons, are found
within the kidney cortex. (B) Segmental struc-
ture of nephrons. The vascularized glomerulus
is found at the proximal end and is connected
through a series of renal tubules where urinary
filtrate composition is refined through resorption
and secretion. (C) Cellular organization of the
glomeruli. GEC, glomerular endothelial cell;
AA, afferent arteriole; EA, efferent arteriole;
Pod, podocyte; MC, mesangial cell; PEC, pari-
elal epithelial cell; PT, proximal tubule; DT, dis-
tal tubule; LOH, loop of Henle; CD, collecting
duct; BS, Bowman's space.
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