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Non-coding RNA

The central tenet of molecular biology :-

Transcription Translation _ _ _ _
_ RNA functions mainly as an informational
DNA =) Gene s MRNA =)  Protein intermediate between a DNA sequence i.e.

gene and its encoded protein.

DNA Sequencing revolution - Human Genome Project

22 287 known or predicted protein-coding gene loci.

coding regions occupy 1.2% of the euchromatic genome.

total fraction of bases occupied by known protein-coding transcripts is only about 2%.

summation of the sequences covered by known genes, ‘mRNAs’ and spliced expressed
sequence tags (ESTs) indicated that (at least) 60 —70% of the mammalian genome is

ik, Publc Domain, transcribed on one or both strands.
https://commons.wikimedia.or
g/wlindex.php?curid=404735



Non-coding RNA

Types of non coding RNA

* Ribosomal RNA (rRNA)
« tRNA MiRNAs are small (<25nt) non-coding RNA molecules.

. . .
. Long non-coding RNA (IncRNA) 1st discovered in 1993 in C.elegans.

_ 1st detected in humans 2000.
« Small non-coding RNA

Over a 1000 miRNA in humans.
v" microRNA (miRNA)

At least 60% of protein coding genes coding miRNA
v' snoRNA complementary sites.

v" siRNA Canonical and non-canonical biogenesis.

v piRNA

 Circular RNA



MIRNA Biogenesis <Cytop|asm>
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Each pre-miRNA stem loop encodes 2
MiRNA.

Nomenclature agreement
- 5p and 3p designation based on
position in stem loop.

MiRNA interact with mRNA with specific
region called seed region.

A single miRNA has the ability to hit multiple
genes and influence many pathways.

Frequently MiRNA complementary
sequences are found in functionally related
but distinct mMRNAs.

Essential for normal kidney function.

Phase I/ll clinical trials underway with Anti-
miRs for HCV, Alport’'s Syndrome.
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Histologic Evaluation of Kidney Damage in Anti-Thy1.1 Animals

Glomerular 25% of glomeruli had
Group score Tubular score Total a glomerular lesion.
Control 0.25 0.25 0.5 Evidence of tubular
1 x ER4, 7 days 1 0.5 15 damage (5-25%)
3 x ER4, 7 days 2 2 4
3 x ER4, 14 2.1 1.3 3.4
days
From Denby et al., 2011. Am J Pathol. 179:661-72.




Are miRNAs involved in glomerulonephritis??
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3 injections
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Hypertension induced nephropathy
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Renal Fibrosis

- Is the final common pathway for most forms of progressive renal disease.
- involves glomerular sclerosis and/or tubulointerstitial fibrosis.

- tubulointerstitial fibrosis is best histological predictor of progression.

Uuo SHAM

Unilateral ureter obstruction (UUO) model of fibrosis
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Mechanism of action of miR-214

 mMIRNA targets can be organ/cell type/injury specific!

« Algorithms give false positives — regulation of biogenesis and expression exist!
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Control anti-miR lllumina microarray Anti-miR-214

A
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% [llumina microarray

DAVID Functional Annotation UUO kidney (n=4) ¢

Enriched Functional Annotations Control Anti-miR treated vs Anti-miR-214 treated ~20%

Extracellular Matrix p-value 1E-13 1911 differentially expressed genes J'UTR predicted targets of miR-214

Including analysed by Rank Products

Collagentype 3, a 1
Collagentype 4,a 1
Collagen type 7, al
MMP2

MMP14 : :
TIMP2 >5000 differentially expressed genes

@ SMA analysed by LIMMA /

From Denby et al., 2014. J Am Soc Nephrol. 25:65-80.




Is miR-214-3p a translatable target?

CKD patient 1 CKD patient 2 CKD patient 3

Chronic kidney
disease

S D
— Mmonocytes

T miR-214 scramble

From Denby et al., 2014. J Am Soc Nephrol. 25:65-80. Li, L.-M., et al., The Journal of Immunology, 2011. 186(4): p. 2552-2560.



MIRNAS Iin biopsy proven IgAN

S Jo miR-214-3p and miR-21-
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MIRNAS In transplantation

[Is there a role of miR-214 in chronic allograft damage (CAD) ?]

CAD 1 miR-214

- significant cause of graft failure following renal transplantation.
- characterised by interstitial fibrosis and tubular atrophy (IFTA). 1Collagen & ECM
- leads to the failure of up to 5% grafts annually. Deposition

- there are no specific therapies available.

/ Murine Model \
-

Victoria Banwell

IAII\I\III‘

K
J

miR-214 serum expression

0.154

8 *ff??PotentiaI Non-

BM12 C57BI/6 PSR i . ‘invasive biomarker
. H — . ofcADin
— CAD > ks | .~ combination with
N =/ |

0.00 T T

/ S miR-214 | 5
_/- . . ' 3 3
miR<214 expression N &
:.:' ¢ .‘ » j‘ :“ "..".A' v ""; ',““’ > S : i

1/dCT
(miR-214 expression normalised to miR-39)

e~
5 -



MiRNA biomarkers

AlM:

- predicts functional outcome in IgAN patients (including in a validation cohort).
n=100 historical with followup; n=400 validation cohort

C : : : 510 CKD patients
- is limited to IgAN or is present in other renal diseases. P

n=300 generic age, sex and eGFR matched CKD patients with IgAN pts n=200.

54 native biopsies

- reflects the severity of renal pathological changes.

n=75 newly diagnosed IgAN )
\
. . . Kidney)Reseorch UK
? Treatment effect- disease modifiable biomarker would be useful. L J) Funding research to save liv

‘J



Original Clinical Science—General

MIRNAS In transplantation

Hemin Preconditioning Upregulates Heme
Oxygenase-1 in Deceased Donor Renal Transplant

Recipients: A Randomized, Controlled, Heme Arginate
Phase lIB Trial (Infusion)
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MIRNA as mediators of repair?
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MIRNA as mediators of repair?

Cell type ?
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