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RNA-Seq, SAM/BAM

Outline

* RNA-Seq and lllumina sequencing
* Using IGB
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lllumina sequencing

* Applications
— genome sequencing, transcriptome sequencing,
assessing gene expression

Flow Cell has 8 channels

8 "lanes"

lllumina Genome Analyzer |l

iyrifina




RNA Seq sample prep

Day 1

Start with 1-10 pg total RNA

Purify and Fragment mRNA

o

First Strand cDNA Synthesis

Second Strand cDNA Synthesis

]

i
Option

http://www.illumina.com/
applications.ilmn

Day 2

Repair Ends

]

Add "A’ Bases to 3’ Ends

Ligate Adapters

Clustering

4. FRAGMENTS BECOME DOUBLE

STRANDED MOLECULES

5. DENATURE THE DOUBLE-STRANDED 6. COMPLETE AMPLIFICATION

Several million dense dusters of double-

The enzyme incorporates nudeotides to Denaturation leaves single-stranded
build double-stranded bridges on the solid- L chored to the sub stranded DNA are generated in each channel
phase substrate. of the flow cell.
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Sequencing by synthesis

7. DETERMINE FIRST BASE
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Laser

The first soguancing cyck begins
bry adding four labelked reversible
torminators, primers, and DNA
polymarse.

8. IMAGE FIRST BASE

After lasor excitation, the amit-
ted fluorescance from each duster
Is captured and the first base Is
Identified.

9. DETERMINE SECOND BASE
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Laser

The next cyck repaats the Incor-
poration of four labeled reversible
tarminators, primers, and DNA
polymerase.

Sequencing by synthesis

e

P bttt
>

o Extend first base, read,
and deblock

l

o Repeat step above to extend
strand

|

0 Generate base calls
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FASTQ format — four lines per

sequence
Line 1 begins with "@"
— contains sequence identifier

Line 2 is sequence letters

Line 3 begins with '+' and contains optional
description

Line 4 contains quality values for sequence in
Line 2

FASTQ — 4 lines per record

@61CFUAAXX:4:1:1205:16349#0/1
CTGGTGGCTGTGAAGACGAAGNAACTTAAGCANTGGNNNCAAACTCTCCTTGTC
+61CFUAAXX:4:1:1205:16349#0/1
bbbbbbbbbbbbbbbbbba”*B*"*~~>""""" B\ OOBBBNOONNbbbbbbbbbb

FASTQ files are huge! contain millions of reads



lllumina sequence identifiers [edit]

Sequences from the lllumina software use a systematic identifier:

HWUSI-EAS100R the unique instrument name

6 flowcell lane
73 tile number within the flowcell lane
941 'x'-coordinate of the cluster within the tile
1973 'y'-coordinate of the cluster within the tile
#0 index number for a multiplexed sample (0 for no indexing)
n the member of a pair, /1 or /2 (paired-end or mate-pair reads only)

Versions of the lllumina pipeline since 1.4 appear to use #NNNNNN instead of #0 for the multiplex ID, where NNNNNN is
the sequence of the multiplex tag.

For RNA-Seq, align sequences onto
reference genome

* See:
— https://wiki.transvar.org/confluence/x/woUHAQ

e Two tools commonly used
— bowtie

* finds alignments for reads that don't cross intron-intron
boundaries

* tophat —a spliced alignment tool
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Use samtools to sort, index
alignments

 More in the next lecture

* Demo — using IGB to visualize short read
alignments

* launch IGB
— www.bioviz.org/igb



