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NC-RNA: The Key to Eukaryotic Complexity?
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eukaryotes  Plants
NONPROTEIN-CODING SEQUENCES make up only a small fraction of the DNA of prokaryotes. Among
eukaryotes, as their complexity increases, generally so, too, does the proportion of their DNA that
does not code for protein. The have been junk, but perhaps it
actually helps 10 explain organisms’ complexity

or . Percent of Transcriptional Output
= Protein Coding RNA| Non Coding RNA
E.coli 84 16
S. cerevisiae 7 29
C.elegans 27 73
D. melanogost 13 87
L—H. sapiens 2 98 —

Possible roles in:
-Cancer
-Neurological disorders

-Host-pathogen interactions

Data suggesting role in
diverse mechanisms:

- RNAI
- DNA methylation

-Chromatin
structure/remodeling
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Coding vs. Non-coding RNA

RNA Transcripts
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Protein-coding ’
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Regulatory RNA
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Housekeeping
RNAs
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-tRNA
-rRNA

- Translational regulators
- Protein function modulators
-RNA/Protein localization regulators

- Transcription/chromatin structure regulators

-snRNA
-tmRNA
-Rnase P RNA
-VRNAs

-gRNAs

- MRP RNA

-SRP RNAs
-Telomerase RNA

NC-RNAs compose majority of transcription in complex genomes
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miRNA Biogenesis and Action
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I. Evolutionarily conserved

» ~500-1000+ in humans
»Recent evidence suggests
far more could exist...

1. 20-24 nt in length

11l. Interaction with mRNA target
suppressing protein expression

»>Perfect-mRNA degradation

»Imperfect-translational
suppression

IV. Influence most human
protein-coding genes

»>1/3 mRNAs targeted by
miRNAs

»Remainder of mRNAs “on
the run”
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miRNA Profiling Workflow

miRNA profiling workflow overview

miRNA isolation
FureLink™ mifNAIsalatian Kit

miRNA quantitation
Quant-T™RiboGreer® RNA Assay Kit

miRNA labeling and detection
NCode™ miRNA Labeling System
NCode™miRNA Amplification System [ET

A

mIRNA microarray sample preparation

NCode™ Muhi-Spacies miRNA

l miRNA microarray controls
-
Micraamay Controls V2

3 Preprinted microarray Self-printed microarray
3
t miRNA microarray [T miRNA microarray fabrication [ET
= | MCode™ Muki-Spacies miRNA Microarray V2 NCode™Multi-Species miRNA Microarray Probe SetV2
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S miRNA qRT-PCR
g [new]
5 NCode™ SYBR? Green and GreenER™ qRT-PCRKits
E NCode™ mifNA First-Strand cDNA Synthesis Kits
F]
e
E
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NCode™ SYBR® Green miRNA qRT-PCR Kits

s miRNA 1. Flexible system
- Only 1 primer needed
- No special probes
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First-strand cONA synthesis with

SuperScript™ [1l RT and Universal RT Primer other small RNAs

1 Polyadenylation reaction

5 3 -
b LT 2. Inexpensive
Unwersal RTPrimer  Anchored primer

Precursor miRNA
uUAc,,

gPCR using an miRMNA-specific forward primer

and the Universal gPCR Primer ‘!_J’ a Mature
! Uy ac miRNA
a:é u
25 &
p . N G-R e
miRNA-specific Primer SA, 8T
A-U <
&g by
. . GR a8
3 5 &8 &
— Fg —» §
Universal gPCR Primer &6 g
G a
£:0 A
- e
e

Dala analysis Se

<3 3

%G

&=

; EII'IVIII'OgEI'I I

Invitrogen Proprietary & Confidential

NCode™ SYBR® Green miRNA qRT-PCR Kit
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Accurate quantitation over a broad dynamic range of input sample
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NCode™ SYBR® Green miRNA qRT-PCR Kit

Dissociation Curve ea |
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Specific amplification of miRNA targets
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Quantification of snoRNAs with NCode™ qRT-PCR

1,008 Bl A -t Kol an l
000 E=1
Hu U42 snoRNA Primer

- £ 1 s
i
- 1
e 1000 B3
o 100 E L ||.
’ulma L I 8 ' " 2] )| « #  L0NES - - 1]

Cyele o s w x m E] 0 " L -

Quantify a range of small RNAs using the NCode™ ¢PCR system
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Housekeeping Genes as Reference Controls
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B2M Brain 23.37 Primer Tissue Avg. Ct
e Heart 22.95 ™= B-Actin Brain 23.48
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Examine housekeeping gene variation
| across all potential sample types dinvitrogen
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Top 10 Expressed miRs in hESC and hEC

BGO01V [ HUES9 HUES10 | HUES20 | HUES21 | HUES22 Ntera2 | 2102Ep
miR_21 |miR_302b |[miR_302a miR_21 |[miR_21 |miR_302b |miR_21 miR_302b
miR_302b|miR_302d |miR_423  miR_302b [miR_302b [miR_302a |miR_20a |miR_372
miR_302a[miR_302a [miR_320 miR_302d [miR_302d |miR_302d [miR_17_5p|miR_302a
miR_302d|miR_302c |miR_494 miR_302a [miR_302a |miR_21 miR_302d |miR_373
miR_22 [miR_302a*|miR_106a miR_302c [miR_373 |miR_302c |miR_106a [miR_302d
miR_125b|miR_20a |miR_302d miR_199a*imiR_372 |miR_106a |miR_302b |miR_371
miR_24 |miR_17_5p|miR_296 et 7a miR_302c |miR_20a [miR_20b |miR_21
miR_31 |miR_21 miR_17_5p miR_221 |miR_302a*|miR_302a*|miR_302a |miR_302c
miR_296 |miR_106a |miR_302a* miR_125b [miR_106a [miR_20b |miR_24 miR_302a*
miR_29a [miR_20b |miR_122a |let 7f miR_20a |miR_17 5pmiR_23b |miR_106b

hESC/EC Specific Rare in hESC
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gRTPCR: miRNA expression in hESC
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gRTPCR: miRNA expression in ESC vs Differentiated cells
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Relative miR copy number: hESC vs. EB & Adult brain
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miRNAs specific to hESC or EB based on Ncode qRTPCR
profiles of five independent hESC cell lines

miRNA ESC EB | Adult Tissue
miR200c, 371, 372, 302a, 320d High Low Absent
miR373, 302¢c, 21, 222, 296, 494, 367 High Low Lower
miR154, 29a, 143, 29c, Let7a High Low High
miR17M, 92, 93 Low | Higher Low
miR16, 134, 145, 30a_5p Same | Same Same
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NCode™ gPCR Kits

e NCode™ SYBR® GreenER™ miRNA gRT-PCR Kit
— Advanced SYBR® GreenER™ technology
— 10 poly(A) rxns, 20 cDNA rxns, 100 gPCR rxns

e NCode™ SYBR® Green miRNA gRT-PCR Kit
— 10 poly(A) rxns, 20 cDNA rxns, 100 gPCR rxns

e NCode™ miRNA First-Strand cDNA Synthesis Kit
— 10 reaction kit
— 50 reaction kit
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