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Sample

Breast Normal
Breast Tumor
Lung Normal
Lung Tumor
Colon Normal
Colon Tumor
Stomach Tumor

Stomach Normal

RIN
2.3
2.7
2.9
3.2
N/A
N/A
2.4
2.6

DV200*
T
71
55
50
32
39
30

Evaluating RNA Quality from FFPE Samples (illumina.com)
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RNA Integrity Number (RIN):
JI57DTOHMEREICHT HI8SE XLV
28S IRNAE—V D T OERED L3

DV,500: \ )
200X LA FREHBZAHSRNABTF DE|IS

The protocol is optimized for 10-100 ng RNA input. It accepts 1-1000 ng purified total RNA input from high-
quality RNA samples (RIN = 9) and accepts 10-100 ng RNA input from low-quality RNA (RIN = 2) samples or
FFPE (DV200 > 55%) samples. Library performance can vary with lower input amounts and lesser quality
RNA.

Example RNA Input Recommendations from lllumina Stranded Total RNA Prep Reference Guide


https://www.illumina.com/content/dam/illumina-marketing/documents/products/technotes/evaluating-rna-quality-from-ffpe-samples-technical-note-470-2014-001.pdf
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Non-coding RNA: what is functional and what is junk?

(2015) AF Palazzo and ES LeekYhZE
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1. &vk4 : lllumina Stranded Total RNA Prep with Ribo—Zero™ Plus
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lllumina Stranded Total RNA Prep® 7 —7%2 2

LIGATION WITH RIBO-ZERO PLUS
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lllumina Stranded Total RNA Prep® T —%4
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Total RNAT1ng. NextSeq" 550 A 7L 5
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30M)— RIZHTJH > T BaseSpace RNA-Seq o
) 5" Alignmentv 2.0.17 7'1)

*4M1) — RIZHTH > F1) >4 L TDuplicateDEIE & E it
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lllumina Stranded Total RNA Prep® T —%4
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SAMPLE PROFILE

7

SAMPLE INPUT AMOUNT

Total RNAT10ng
£ & U'100ng

Reads

50M1) — k

illumina

10ng# £ U 100ngDRNAA > T =T, FFPERNAT
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B4
% 1.2
S 1.0
o
SEQUENCER o o8
- . _ 8 06
NovaSeq 6000 AT L & |
2 02
0 |
fRHT 0 20 40 60 80 100
Normalized transcript position (5’ to 3°)
BaseSpace RNA-Seq 100 ng 10 ng

Alignmentv 2.0.17 7'1)
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lllumina Stranded mMRNA Prep 7
WM —larRIcEERALT. B &% ﬁ’é/ 7) ﬂ%’a’f?ﬂ?@bi?’

PolyAZE R #r A 1E cDNA &k A7 —3 1 & U—lrUR
1R

—cca —_ [ ]
—

_fg@\_ = |
&/ — Jac” | L { —
5 L

ILMNS R T LERLICEET S

MRNADEHEIZLY . BRDIE  ILMNS—4S U RIZRBEGESIC WELE(ZLYRNAZCDNAIZ SAT— a3 EYLTIIR
HEEEYICEREEahEFET W ibEShET THLET NtmEn, HEf-54751)— FOITEREFShTLET
CDNASRZE (XX VMIEENET #PCRTCHEELEY

1.  Quant, qual and normalization steps not shown
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lllumina Stranded mMRNA Prep® 7 —% 7 O0—

LIGATION

Total RNA

MRNAFR S LBF F1E

First Strand cDNA& X

Second Strand cDNA& X FF 5 B
IRHOT T 6.5k il
Toh—F47=>ay 12 Ve RS RS
3BFE R

BrE Do) —2 T
475 —1Eig

S4TSY—DH)—2T7vT

EE2E/—TT7M4E—ay

S—rUR

1. RR2AY VTNV EFEETRELBORET, 2L/ —XT4E—YavEFEENLGL,
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A SR 1E#R/Strandedness & (E?

AMSURRRIE EBEEMHNE DDNARMIURIZHE
TOMERELFET
FH& pn]umerase\ Hontemplate strand ° TD?tDZ%IEOD*ﬁHj?EEIﬁEIZL'Q I‘5>X7|J70|“7
Ribonuclentide /7_-_3/3‘/0)1§$E'|$E%&)35'§’

ROTT)Vr—2a ZE>TARMNSURERITEETT
rFSURH)TRR—2DT7 LI, BT /T—3.
RATSARN)T—L 3V

Template strand

-
Direction of transcription
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cDNAD AR AN SUREBRRATYI TEASNBIAN U FER

o Purify and Fragment Messenger RNA
Hands-on: 46 minutes
Total: 1 hour 21 minutes
Reagents: BBB, BWB, ELB, EPH3, RPBX

e Synthesize First Strand cDNA
Hands-on: 5 minutes

Total: 50 minutes

Reagents: FSA, RVT

o Synthesize Second Strand cDNA

Hands-on: 35 minutes
Total: 1 hour 40 minutes
Reagents: 80% EtCH, AMPure XP, RSB, SMM

illumina

M RNA

l First strand synthesis

. RNA
First Strand ¢cDNA

| Second strand synthesis

M First Strand cDNA

* Second Strand cDNA

l Ligate Adapters
l Enrich DNA fragments

-~ -~
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"I S A
S’

ZAREFEEHLTERERIHCODNAZERLET
dUTPIZATTPO K HYIZEHV R RS URIZHARAENTNET

R)AS—EFAUTPEMARLCENTEETEA
EHURRANSUREEIER T TRICHIfEShES

27
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w4 : lllumina RNA Prep with Enrichment
Exome PanelZ{#->1-1545
MRNAs
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lllumina RNA Prep with Enrichment 7—%27
HBEIRRNABMBD=OIZAT A T—a 72 AN ) —%E AL

2—7 ke IEE

\I

cDNA & ik R A T—3

—{ccGa
TAGAT § % , |
A @ 7"“”".} |
F

WELE(ZLYRNAZCDNAIZ UG NWARTYTDEFEIEEAY NAT)IRTNYTFYA—ZD HE-5475)—4%PCRTHE
THLET T AN A—yiEE BLES
cCONASE X FIYMNIEENTT

1.  Quant, qual and normalization steps not shown
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BRI rAT—30
RNAR#ERIZHLESN-E—X#EES S ARV (BLT)

Tagmentation

Enrichment Bead-Linked cDNA cDNA-eBLT-L complex
Transposome (eBLTL)

¢ Tagment with eBLTL

Tagmented library

* Index PCR primers

Index~ Read 1 sequencing primer (Rd1 SP)

Read 2 sequencing primer (Rd2 SP) Index1
p7

¢ Index PCR

RE2SPY indexi p7
Indexed library

illumina ARAOEAENIFRCBEINET, BHCOBRARTEE LA,
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B—y N iEfE

JO—J%N\AT)FA4X

T—IENf=S5A4TIVIZXFvTFrTO—T%EBML T, BDEEFZENELET

Pooled Sample Library
* Add biotinylated probe panel

T e

illumina

AELOERBMEHARICRESNLET,

473 )—DiRkE
BHISLI=5 4TS~ K2 TS AR LR Ry bE— X BETO—T

T e

* Enrich using streptavidin magnetic beads

.f A

P

Enriched Library
* Elute enriched library from beads

Enriched and Indexed Library Ready for Sequencing

W CTOREIZTEE A, o



RNA ;=2fgFH/ N1~ )L

lllumina RNA Prep with Enrichment (4% 24/ SR ILIZHIGLET

AILSFDTRANEHIN\RIL

lllumina Exome
Covers >98% RefSeq Exome including >21k target genes,
>214k target exonic regions

lllumina Respiratory Virus Panel v2
7,800 probes to detect common respiratory viruses,
recent flu strains, and SARS-CoV-2

Respiratory Pathogen ID/AMR Panel

Detects >280 pathogens contributing to pneumonia
>1200 Antimicrobial Resistance markers

illumina

REFATRELEZOHDOI T ay

lllumina Concierge Custom Panels
Design support available for human and non-human
custom RNA enrichment panels
NOTE: no performance guarantee on custom panels

Use with 3rd Party Panels
No known chemistry limitations
No Illumina testing or performance guarantee
Modifications to protocol may be required

AEGOERABMEIMRICRESNE T, ZHTOERIETEEEA,
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RNAH#IH S54T5)—HH —H 2R (NGS) R

BEIDEMH5E—2ILRNA
FHHELETS,

BaseSpace®
SEQUENCE HUB
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#1) Guideline from ENCODE2 RNA-seq experiments
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Gene Annotations
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FASTQ  Decompress Spliced Mapping Position Compress FASTQ =[]
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DRAGEN™ Bijo-IT Platform
HBEERTIARAMIEDEL NGS T—320D k&

oAb —N\—¢D5OKEF
DRAGEN® %5 HWEIZIHCTERSFZEE

Dynamic Read Analysis for GENomics

#) " DRAGEN

SNPEINDELZEWLWRELEEETRY “
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02

Local storage lml
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DRAGEN RNA pipeline ERNA-Seq Alignment fi# 7 8% 0 LL 82
Ho T ILEH: EFMRNAY T ILAKIE

|)—k%k: 95005 1)—F. 11,0005 1)—Fk. 12,0008 —F. 13,0005")—k
)—F&K: 2 x 75 bp

I
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)I7LU R/ Ls Gene Annotation
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illumina

AESOEHEENEHECREINET. DU COBRAIZTEEA, e



DRAGEN RNA

DRAGEN RNA Pipeline  Input Files
-~ « FASTQ.

+ Optional: Custom Reference.
+ Optional: Gene Annotation File (GTF, GFF, or GFF3).

QOutput Files
s Aligned reads - BAM/SAM/CRAM format.
s Slout.tab - summarizes the high confidence splice junctions.

s Chimeric.out.junction - information about split-reads which can be used to perform downstream gene fusion detection.
s fusion_candidates.preliminary and .final (if Gene Fusion is enabled) - pre-filtered and post-filtered list of candidate events detected.

DRAGEN

DRAGEN is a Bio-IT Platform that provides ultra-rapid secondary analysis of sequencing data using field-programmable gate array technology
(FPGA).
Mapping metrics

IMapping metrics, similar to the metrics computed by the samtools-stats command. Shown on per read group level. To see per-sample level metrics,
refer to the general stats table.

8 Copytable || 3 Configure Columns | JliPlot | Showing /2 rows and ¥/75 columns.

Sample Name M Input reads Raw depth Paired QC-fail Unmap Dup Prop pair Discord  Singleton
Brain-100ng-Rep1_20549222461 645 20x 100.0%  0.00% 0.3% 62.0% 96.8% 2.88% 0.06%
Brain-100ng-Rep1_20549243225 65.0 21x 100.0%  0.00% 0.3% 66.7% 96.8% 2.89% 0.07%

illumina AHROEEENEHECEESAET,

DRAGEN-FastQc

DRAGEN-FasiCQc is a Bio-IT Platform that provides ulira-rapid secondary analysis of sequencing data using field-programmable gate array
technology (FPGA).

Per-Position Quality Score Ranges
The range of quality value across each base position in each sample or read

Flat image plot. Toolbox functions such as highlighting / hiding samples will not work (see the docs).

12

DRAGEN-QC: Per-Position Quality Range for Brain-100ng-Repl_Readl

phred Quality Score

O
At g e coven, i~ ot oy i sy P T T = DT BRI
“ SANNZ825R3R * ARSFIITLIFIIRA A EE B e BRI RE e RER R B8R RFRNRI REFRRS

49
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FIH = BT oo

0.79 0 56

BrammRNA20131202_53
BrammRNA 20131202 _51
BrammRNA20131202_S8
BrainmRNA 20131202_S5
BrammRNA 20131200 _S2
BrammRNA20131202_S7
BrammRNA 20131202_5S5
BrammRNA 20131202 _54
BrammRNA20131201_53
BrammRNA-20131201_58
BrammRNA 20131201_55
BrainmRN A 20131201 _S7
BrainmRNA 20131201_55
BrammRNA 20131201_S1
BrainmRN A 20131201_54
BrainmRNA 20131201_82

Brain samples

« TREMEZITIEEDHDFHERY AL T-ODIEEH
« 2DMEH T Tlog,Fold Change® KELVEEF
- False discovery rate ARSI 1-plE

NN NN RN

o RBEORFr—FLFHITREAL—Iav(E U TILERK
DEBIEFRBEDISRZ) T HMLHEBRITEEY,

It 'MRNA-20131205 )

| LLL)]

Universal
Human
Reference
RNA

illumina
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Color Key

DRAGEN Differential Expression

DRAGEN Differential Expression

5 10 15 20
Value

Input Files
This app consumes Salmon quantification files from the DRAGEN RNA app. Make sure "Enable RNA Quantification” checkbox is selected when
running the DRAGEN RNA App. It is also compatible with the RNA-Seq Alignment v2 app, which outputs Salmon quantification files.

log fold change

* Salmon quant.sf files
» Select or upload the Gene Annotation File (GTF, GFF, or GFF3) that was used to run the DRAGEN RNA app.

Qutput Files

The app produces differential expression results produced by DESeq?2 at the gene level and transcript level.

* genes.res.csv - CSV file of differentially expressed genes with FDR adjusted p-values T T
1e-01 1e+01

1e+03 1e+05

mRNA_UHRR_7
mRNA_UHRR_3
mRNA_UHRR_4
mRNA_UHRR_8
mRNA_Liver_8
mRNA_Liver_7
mMRNA_Liver_5
mRNA_Liver_4

mean of normalized counts

Differential Expression Metrics

Annotation Gene Count 060 mRNA_UHRR_8 mRNA_UHRR_7 mRNA_UHRR_4 mRNA_UHRR_3 mRNA_Liver_4 mRNA_Liver_8 mRNA_Liver_5 mRNA_Liver_7
ENSG00000000003.15 1834 1602 1875 1637 2237 1792 2061 2015
Assessed Gene Count 20422 ENSG00000000005.6 22 6 11 18 0 0 0 0
Differentially EXpressed Gene Count P ENSG00000000419.12 2256 1777 2281 1881 316 284 312 283
ENSG00000000457.14 655 581 608 611 347 312 403 347
Merged Gene Counts Download ENSG00000000460.17 1110 917 1135 939 133 85 98 91
Oifferentialty Expressed Genes owntond ENSG00000000938.13 502 374 467 442 637 575 606 580
ENSG00000000971.15 209 198 206 195 47644 39244 44943 42544
Differentlally Expressed Transcripts Download ENSG00000001036.14 4383 3742 4538 3745 3485 2984 3321 3112
gene_id v baseMean ~ log2FoldChan ~ IfcSE v stat v pvalue 17 padj Y stat ¥ control ~ comparison ¥ gene_name
ENSG00000188641.13 1716.479413  2.609543237 0.069563099 37.51332628 5.59E-308 6.74E-307 OK 483.3040174 2949.654809 DPYD
ENSG00000122786.20 7006.633522  1.647833042 0.043956305 37.48797905 1.45E-307 1.74E-306 OK 3390.066436 10623.20061 CALD1
ENSG00000066583.12 1415.291694  1.647292058 0.043949141 37.48178095 1.82E-307 2.20E-306 OK 684.9647379 2145.61865 ISOC1
ENSG00000137364.5 1269.321715  1.818646024 0.048531552 37.47347766 2.49E-307 3.00E-306 OK 560.7164024 1977.927028 TPMT
ENSG00000178695.6 1546.014585  2.033220512 0.054282932 37.45598175 4.80E-307 5.78E-306 OK 607.0926071 2484.936563 KCTD12
ENSG00000164938.14 1944.896859  2.167177677 0.057873751 37.44664268 6.81E-307 8.20E-306 OK 708.3378068 3181.455911 TP53INP1
illumina
Iniumina 51

AEGOEABEMEIARICRESNFT,

PHTOREARKTEEE A



—fi&B97% RNA-seq fi#fr7—o 70—

mlydiYi

illumina

FEEBEIOIrA)5

i
.

&

WMepET /T —3>

= 98

(&
1

FIRE R A[fRAE

Differential Expression Visualization

AEGOERABMEIMRICRESNE T, ZHTOERIETEEEA,

fthd
=)

T—R2ED

T

FRINV R BT

52



Rk

« 3—TYNEGEFICEAETHINUIEREIELET,
REELL. MEEETF. RTF107,

A2 ybk: bam Z74ILE=IE bigwig 7ML

« Y—JL:IGV, SashimiZOvk (RTS54 %)

e JUBEHRI—RS—X:UCSCH/LITSHH—%F
BL=N\TYHOT7/)T—3> DA —N—L A

« {fl. ENCODET—AR—XI|ZABKESN TS HRE#k

T—R2 Yk, GTEXT—EARN—XADEEHBT—3 1Y

. TCGAT—AR—ADEHBT—2 v FEIFH
oavFoTAaIdrLILEFA—IN—LARTRLET,

illumina ABRBOEABNEHAEICBESNET. BHCORAETEEEA,



REALH

31,109 reads

Mo eads

?—!m \\\\\\\\\\\\\\\\\\
g 3,115 reads Brain
i L sk
UHR

illumina

FHIWEAE

+ IGV

ALY -

= e

UHRmRNA20131208 alignm|

9/ 26 43 84" 54

[MWN

- EEE 10d 1634

L L
150641878 150652888

L |
150663899 150674910

™ -
-—e—.——a

AEGOERABMEIMRICRESNE T, ZHTOERIETEEEA,

ATZ5A4R
TAITA—L
DR

e Sashimi
Plot

54



=AL

GYI223,6%,138-23,632,463 hrS:133,729, 114-133,70,445

|||'|"||"Tnn'""“lllll

illumina

AR S 12
DR

+ IGV

AEEOERBHITHE

LF

UCSC Genome Browser on Human Dec. 2013 (GRCh38/hg38) Assembly
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BaseSpace 3
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illumina

(Correlation Engine)

BaseSpace

Home

My Data
Bookmarks
Collaborations

Inbox (0)

+ Import Your Data

Back to top

CORRELATION -

ENGINE v

e Help James

llumina

TR RECE SR * ISR NS Y

o8]

QuickView = Curated Body Disease Pharmaco Knockdown Genetic Pathway = Genome  Literature Clinical Meta-
Studies Atlas Atlas Atlas Atlas Markers Enrichment  Browser Trials Analysis
QuickView
(eg. ial cell, L. D rs2230926, ERBB2, Apoptosis, Obesity)

What's New at Correlation Engine? Correlation Engine Content Index

* Number of Correlation Engine Public studies:

23,456
43

Interactive help is here to guide you through BaseSpace

Correlation EngineNEW
= Number of My Studies:

Bioset pathway view: Visualize gene lists in Pathway Viewer
and find relevant Canonical Pathways

FAQ

Biosets data filters: Filter and export features by fold change, * How do | query an app?

rank and more.
= How do | query an app with a bioset?

RNA-Seq platforms now supported for human, mouse, and rat.
* How do | query an app with a sequence region?
Body Atlas: RNA-Seq gene signatures now available. = How does Correlation Engine determine the content of query results?

More FAQs

Correlation Engine Apps: Answers to Biological Questions

Genomic Applications

See how your query term correlates with public genomic data from worldwide sources. Genomic
Apps provide access to billions of precomputed data correlations that are scored, ranked, and
categorized using Correlation Engine's algorithms and ontologies.

4 B8 B e K Bd
& ¥ o

Curated  Body  Disease Pharmaco Knockdown Genetic
Studies  Atlas Atlas Atlas Atlas

QuickView

See a top-level view of all the information
Correlation Engine has about a gene, SNP,
sequence region, biogroup, bioset, phenotype,
compound, tissue, or keyword.

B

QuickView

Pathway
Markers Enrichment

AEGOERABMEIMRICRESNE T, ZHTOERIETEEEA,



Total RNA
A—T 47 B EIFI—T 42T FEE
MRNA Seq

RUAT—IILEHDEREEY

RNA Enrichment w/Exome
"A—4y B

(RNA Enrichment

w/Respiratory Virus Panel)
SARS-CoV-24"/ L+ B E D&

FED MILSFDRNA—H 5 I)a— Y

— — = N
1475 )—fA% =R il
RNAA >V Fyk lllumina RNA Prep  YJ—FK/H3oF L2 Yo TIIS52 DRAGEN & BaseSpacex < a8
NextSeq™ 550: 2-8 -
1-1000ng* Str\?v?tielgiggfgle?o’\lguzrep S50M NextSeq 2000: 8-50 DRAZIEQG;#IeET]ﬁaTEf IIrne(:‘\ssion
NovaSeq 6000: 16-200 P
NextSeq™ 550: 5-16 DRAGEN RNA Pipeline
25-1000ng? Stranded mRNA Prep 25M NextSeq™ 2000: 16-40 DRAGEN Differential Expression
NovaSeq™ 6000: 32-400 Correlation Engine (= RfZ#T)
. . NextSeq™ 550: 5-16 -
#&{E10ng KA zrzzgvnfg Eggglhment 25M NextSeq'™! 2000: 16-40 DRAZIEQG;#IeET]ﬁaTEf IIrne(:‘\ssion
NovaSeq™ 6000: 32-200 P
iSeq™ 100: 8
. . . TM. _ .
B{E10ng RNA Prep with Enrichment 500k MiSeq'™: 1-50 DRAGEN RNA Pathogen Detection

A

+ Respiratory Virus Panel

MiniSeq™: 8-50
NextSeq™ 550: 260-384

IDbyDNA Explify RVOP

1. For optimal data quality & FFPE/degraded samples use 10ng minimum

2. Reads per sample can vary based on study goals, number of samples per sequencing run calculated based on

listed reads per sample and max 384 UDlIs

illumina

Clarity LIMS For TRACKING & WORKFLOW MANAGEMENT

AEGOERABMEIMRICRESNE T, ZHTOERIETEEEA,

v

3. Options for data analysis represented, processing may require data modifications
*
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