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Nullius in Verba

Don’t Believe a Word of It!



Доверя́й, но проверя́й. 

Trust

Then VERIFY!



SOLiD Applications Performed at the 
PSU Genome Facility

• Whole Genome

• ChIP Seq

• Transcriptome

• ChIP-Seq

• Small RNA

D d

• RIP - RNA Immunoprecipitation

• Degradome

• Multiplexing

• Future: SAGE



Quality and Quantity

• Qubit 

• Agilent Bioanalyzer

NOT the NanoDrop!



Sample TriageSample Triage

Customer brings in a sample – Nanodrop Concentration

Nanodrop concentration 
Amount by Qubit

dsDNARNA

If less than 50%

Amount  by Qubit

If greater than 50% dsDNABioanalyzer

Poor Quality
Proceed

Return to Customer
Qubit

ProceedProceed



Agilent 2100 Bioanalyzer ChipsAgilent 2100 Bioanalyzer Chips





Small RNA ~18–40 nucleotides in length

•MicroRNA (miRNA)  ~20-22

•short interfering RNA (siRNA) ~20-25

•piwi-interacting RNA (piRNA) ~26-31piwi interacting RNA (piRNA) 26 31

•siRNA RNA (rasiRNA) ~24-29





Suggested 
Equipment??

Procedures??

Don’t Argue!
BUY IT!



Small RNASmall RNA

Before Flash Gel

After Flash Gel
R&D 1R&D 1 ng



Before

After



SREK Protocol

Flash Page

Adaptors determine orientation

Caveats for plant and C elegans

5’monophosphate intact 
mRNA(5’cap) excluded

Caveats for plant and C. elegans



RNASE RNA from cDNA duplexes

15 to 18 cycles

105 to 150 bases

Sequence 1 x 10E6 to 5 x 10E7 to get from 100 to 
200 different microRNA families.



RNAse

Pico-RNA Chip

SREK Protocol

Can retain Strandedness



Clean up and size select

Clean up and amplify



Transcriptome Preparationp p

cDNA profile after varying temperature





Clean up and proceed to ePCR

Bead enrichment





Degradome

Procedure for uncapped mRNA

Degraded RNA

miRNA hairpin processingp p g

Accumulations of siRNA precursors

Basically SREK protocol but without 
FlashPAGE



Size Select 100 to 800 bp





RIP- Equivalent of ChIP-Seq
RNAs and nc RNAs



Remove crosslinks and denature

Follow Transcriptome Protocol

RNAse - ~ 100 bp

Hybridize and Ligate adaptors

RT to get cDNA

Size-Select  100 - 150 bp

Amplify and quantify









Multiplexing -- Barcodes



Multiplex Analysis Enables Simpler Workflow:  p y p
Save Labor, Time, $

Libraries ePCR Enrichment DepositionLibraries ePCR Enrichment Deposition



Barcoded Transcriptome Samples





SOliD Metamorphoses

v2.0   150 million mappable reads pp
v3.0   280 million
v3.5   375 million
v4.0   700 million
HQ      3 x  v4.0

V2.0    35 bases
V3.0    50 bases 
HQ 75 basesHQ      75 bases



qPCR

Used to normalize multiplexed samples before ePCR

Taqman Kit only amplifies dsDNA with primer sequences.

1 pg 100 fg 10 fg 1 fg



Analysis

• High Level Labs

• Galaxy

• “Plug and Play”Plug and Play

• AB Software Bioscope



PSU’s Anton Nekrutenko’s Galaxy site atPSU s Anton Nekrutenko s Galaxy site at 
http://usegalaxy.org





Galaxy Sample Tracking SystemGalaxy Sample Tracking System

Anton Nekurtenko
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