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Why do RNA-Seq?
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RNA-Seq Projects across Programs JGI \7
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RNA-Seq Outline
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RNA-Seq Outline
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RNA-Seq Types - PolyA

RNA-Seq (polyA):
- capture protein coding genes
- for annotation
- for expression
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RNA-Seq Types - mRNA \7 (
d yp JGIX

Total RNA-Seq:

(rRNA subtraction)

- standard for Proks

- custom probes for Euks

- ncRNA
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RNA-Seqg Types — small RNA

smRNA-Seq:

- small RNA

- gene regulation

- Prok targets 50-150bp
- Euk targets 20-40 bp
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RNA-Seq Outline JGI 2/;?
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RNA-Seq Library Construction _[GI’
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Select cell .
@ @ @® population Quantlty of Total RNA

. l Extract total RNA pOlyA RNA 1 Ug

" /iAAAAA rRNA subtraction 1ug
AAAAA  mRNA

Small RNA smRNA oug

L . t 100 Chew-Yee
Size-select by Poly(A) select Oow Inpu ng Ngan
PAGE or by kit ‘ribosome minus’
“\ i
«_, Small RNA mﬂﬂ/\AAAAA
. AAAAA
l Ligate RNA adapter ErsGHidat 1
""" 100M PE reads per Annotation Sample
T Convert o cona 20M PE or SE reads per DGE sample
cDNA .
1 Construct library
Sequence 1
Chris Daum
4/8/15 Zeng W, Mortazavi A. (2012) Technical considerations for functional sequencing assays. Nat Immunol 13(9), 802-7. 11
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RNA-Seq Library QC _[GI(’S/;’
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(
.a QC Report
Sequencing Project ID: 1025041
Sequencing Project Name:
Pisolithus microcarpus 441 Eucalyptus

* globulus Metatranscriptome
JOINT GENOME INSTITUTE ® File Name:
DEPARTMENT OF ENERGY ) 7692.2.81148.ACTTGA. fastq.gz

http://jgi.doe.gov
Average Base Position Quality Sequencing Information
Pt G 008,00 ACTVOSH. 0 Sequencing Platform:  Illumina

u EES Instrument Type:  HiSeq-2500
» ”)\ Read Length: 2 x 150 bp
W Q::“*\\ Read Count: 343004772
. = Percent of Reads > Q30 Average: 84.44%

[ Average Base Quality Score:  33.08 +- 8.3

Q20 Read Length, Read 1: 150 bp
» Q20 Read Length, Read 2: 150 bp
Read GC:  52.26 4+-5.07 %

e rre—
L

. » - - - - ™ - -

Average Read Quality Reads Matching Potential Contaminants
rarags Pt fuaity are: 7002010, AT, 0.0, St bt Adapters:  0.51%
- TS At ST AL St W] = Adapters (first 50bp only):  0.0%
. I DNA Spike-ins:  0.0%
RNA Spike-ins:  0.0%
» ] E. coli:  0.0%
3 [ Fosmid Veector:  0.0%
= | Mitochondria:  0.38%
i . | Chloroplast:  0.35%
f PhiX: 0.0%
. S rRNA:  3.12%




RNA-Seq Library QC — Usable reads JGI ¥ (
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Example Fungal Libraries
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Are replicates correlated? JGI
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Sample A Sample B Sample C
J

J | Biological Replicate set
Rep1 Rep2 Rep3 -highlighted in white box

Sample A —= Rep2

Sample B —= Rep2

/ Outlier
\ Diagonal-

Replicate vs itself

SampleC —= Rep2

High Correlation Low
4/8/15 15
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RNA-Seq for Genome Annotation JGI \/\?
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41815 Rnnotator; Martin etal. BMC Genomics 2010,11:663




How has RNA-Seq helped Annotation?

1000 Fungal Genomes Project
- All JGI Fungal annotation
projects have RNA-Seq
support

Ascomycota [—

Genes found by RNA contigs:

Genes validated by RNA coverage:

Dasiviviigyvuia

Arthonlomycetes
*Dothideomycetes
% Eurotiomycetes
Geoglossomycetes
Incertae sedis

Pezizomycotina JLaboulbeniomycetes

18% ->

67% ->

Agaricomycotina

Lecanoromycetes
Leotomycetes
Lichinomycetes
Orbiliomycetes
Pezizomycetes

*Snrdarinmuratac

46%

94%

Mixiomycetes
Pucciniomycetes
kAgaricomycetes
Dacrymycetes
Tremellomycetes

Early Divergi_ng_

I Complete/in progress
I Proposed
mtJnsampled families

Lineages

Wallemiomycetes
Entorrhizomycetes
Glomeromycetes
Entomophthoromycotina
Kickellomycotina
Mortierellomycotina
Mucoromycotina
2oopagomyconina
Neocallimastigomycetes
Blastocladiomycetes

Chytndiomycetes
Monoblepharidomycetes
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RNA - Differential Gene Expression M/¢f| 2/;? ‘

ConditionB

ConditionA
BIOLOGICAL

REPLICATES!

Align reads to genome = HISAT

Read count = featureCounts 3’3’ ,%,3 =223 3 S
=5 -, =7 >
2 2, 3> e S
—_—> 5

Normalize/Diff Exp = DESeq2

w85 See Vasanth Singan’s Poster #36




Example Expression

Goal:

|dentify CaZY enzymes

Known: Fungal growth on Cellulose
induces these enzymes

Design: replicates grown as control

and on cellulose
Scope: PolyA RNA-Seq libs

Cellulose

8640:Hydrolase activity 80000
5522: Peptidyl-prolyl cis-trans o
( isomerase
o)
W

4/8/15 * Substrate names for illustration only
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Checked these genes

Prot ID 8640
32768 «
1634 | Vo o
0 8192
< o o7 ¢

4000 4.98E-35

500

2.56

2.71E-11 Yes

. *

16 64 256 1024 4096

4

Control (log2 normalized counts)
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RNA-Seq Deliverables thru Portals

2014 RNA Projects

(complete/in progress)

s 500 Fungal

JGI%
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Chilorobi
Cre haeot:
anare o Bacteroidetes e
Actinobacteria
Cyanobacteria
unclassified Archaea Aquificae  cniorofiexi
Thermotogae
Archaea Deinococcis Theqmis, Spirochaetes
Thermodesultobacteria U0 Crriecteres
A Alphaproteobacteria Symes i
ok
Fungi Amosbozos (o) /@On;-:mm = Fusobacteria
Metazoa ;. Deltaproteobacteria Flanctomycetes
7 -, Epsiloproteobacteria
Choanozoa F = Dictyoglomi
veigpente Eukaryota Bacteria Chismydise! Verrucomicrobia
Heterolobosea
Heterokonta
Rhizaria Cryptophyta
Hoptophyta Metagenomes
Soil
Host-Associated Engineered
Marine

| Home | Project List | User Programs I T e—— | e e
Fungal Genomics Program \W"#
_ Exploration of fungal diversity U n g I
® 1000 Fungal Genomes
project. [ | by | Keywora =]

Nominate New Species!
Search Genome

MycoCosm
the fungal genomics
resource

T Video Tutorials

1§ Genomic Encyclopedia
of Funai

|£ Plant Feedstock Health
Mycorrhizal Symbiosis
Plant Pathogenicity
Biocontrol

|5 Biorefinery
Lignocellulose

Dikarya
o

nihot esculenta
icinus communis
inum usitatissimum
'opulus trichocarpa
dicago truncatula
haseolus vulgaris
Glycine max
Cucumis sativus
runus persica

lus domestica
ragaria vesca

rabidopsis thaliana
rabidopsis lyrata
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1. Choose a species or ancestral node by clicking a [ll] on the tree

INTEGRATED MICROBIAL GENOMES

/ Orbiliomycetes
N r_. Eurotiomycetes
Pezizomycotina B
Dothideomycetes
Lecanoromycetes

_img \\

MG Home G Find Genes | Find Functions | Compare Genomes | Analysis Cart | My MG I oMics |

Home > Find Genomes

somerons > 100 Metatranscriptome

2. Choose a tool:

Keyword search

BLAST search
BLAT search

Genome browser

R

>200 Plant

[ expand |
[ Launcn |
=
[ Get data |

Add Selected to Genome Cart ‘ Select All | Clear All ‘ View Phylogenetically ‘
v Filter text v e
23|45 6 7|8 9 10 next= last== 100 v
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Anna Lipzen Chew Yee Ngan

RNAQC, Assembly RNA lab
Differential Expression
Vasanth Singan William

RNASeq Development
DGE Poster**

Andreopoulos
Prok QC, Analysis

Chris Daum
Sequencing

Andrew Tritt
Metatranscriptomes
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