Library Construction
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Complex sample Fragment sample, Ligate P1 and P2
_ Randomly or Targeted

e.g. Genomic e.g. sonication,

DNA, TAG library, mechanical, enzymatic

Concatenated digestion

PCR products

P1 Adapter '-.} DNA Fragment P2 Adapter
60-90 Bases

300-800 bases

DNA is fragmented and PCR primer adaptors are ligated to the DNA

UCSC Sequencing Center



Rapid Library Preparation (Feb. 2010)

Polishing and A Tailing

End Repair
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* Polishing the ends: fragments are polished to
create blunt ends for adaptor ligation

A Tailing: A tails are added to fragments to allow
for TA ligation of the library adaptor




Rapid Library Preparation

Adaptor Ligation and Size Selection

Adaptor Ligation
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Ligation: Adaptors are ligated onto polished fragments. Adaptors contain flourscent
molecule for direct quantitaiton of the library. Each double stranded adaptor contains

both A and B sequences. New key sequence of GATC.

Size Selection: AMPure bead size exclusion of fragments. No calibration of AmPure
Beads required. Wash steps during size selection are critical. Complete removal of
buffer during washing steps will ensure removal of residual adaptor molecules



454 adaptors

Adaptor A
Primer Al: 5’ - C*C*A*T*C TORICCCIGCGIGICICO0AE T C*A*G- 3

Primer Aprimel: 5'-C*T*G*4*GTCG*G*4*G*4-3

Adaptor B

Primer B1: 5"/5B1oTEG/C*C*T*A*TCCCCTGTGTGCCTTGGCAGTC*T*C*A*G- 3’
Primer Bprimel: 5-C*T*G*4A*GACT*G*C*(C*4- 3’



454 Standard Library Fragment

Structure of a standard Library Fragment

Sequencing Read
primer A

Primer A Key Library fragment Primer B




454 Barcode Library Fragment

Structure of an MID containing Library Fragment

Sequencing Read
primer A

Primer A Key | MID Library fragment Primer B




454 Barcode Sequences

MIDI1 ACGAGTGCGT
MID?2 ACGCTCGACA
MID3 AGACGCACTC
MID4 AGCACTGTAG
MIDS5 ATCAGACACG
MID6 ATATCGCGAG
MID7 CGTGICICTA
MIDS CTCGCGTGTC
MID9 TAGTATCAGC
MID10 TCTCTATGCG
MIDI1 TGATACGTICT

MID12 TACTGAGCTA



454 Library construct

Standard )
. Seq. primer Read

lerary IIIIIIIIIIIIIIIIIIIIII»
| Primer A | Key | Library fragment Primer B
#bases: 40 4

MID Seq. primer Read

Library IIIIIIIIIIIIII” >
| Primer A |Key| MID / | Library fragment | Primer B |
#bases: 15 4 10
| Primer A |Key| MID 2 | Library fragment | Primer B |
| Primer A |Key| MID n | Library fragment | Primer B |
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GS FLX Titanium Chemistry

Enrichment

Enrichment __, M) ) ) S -
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Bead with , ) ) - ,)
Amplified DNA T 1 3 >

Beads applied to magnet

*  Melt Solution added to render PCR products single stranded

*  Biotinylated Enrichment primer is annealed to fragments on capture beads

*  Streptavidin coated, magnetic Enrichment beads are added and bind to biotin

*  Beads with DNA product are extracted using magnet

*  DNA positive beads recovered by denaturing enrichment primer and collecting non-magnetic DNA beads
* Ideally, approximately 10% of beads are recovered



GS FLX Titanium Chemistry

Bead Deposition

DNA beads are loaded DNA beads packed

PicoTiterPlate ™ into the wells of the PTP. into wellg with
surrounding beads
and sequencing
enzymes.

*A well diameter of 29 um allows for a single 20 um bead per well*



SOLid Standard Library Construction

Fragment Library (directed resequencing)

P1 Adapeer DNA Fragment P2 Adapter

= 60-90 Bases



SOLid Mate-pair Library Construction

Mate Pair Library (whole genome sequencing)

P1 Adapter *.. Inernal Adapter .. P2 Adaper
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25 or 50 bp 25 or 50 bp



Mate-Pair Library

2

,\M Ligate
Complex Randomly size select Internal
sample Fragment (eg:1,2,3,5, adapters
sample 10 KB)
> >
Circularize

DNA is sheared, selected for a desired input size, and circularized around an internal
adaptor.
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Mate-Pair Library (cont.)

27bp 27bp
- +
Cleave EcoP15l Ligate P1 and P2
25 base 25 base 1
Tag #1 Tag #2
| E—
P1 Internal Adapter P2

The circularized DNA is enzymatically cleaved to yield 2 DNA fragments separated by
an internal adaptor. PCR primer adaptors are ligated on to the end of this piece of
DNA.

UCSC Sequencing Center



Library Preparation - Small RNA Library —SREK kit

Small RNAs Adaptor Mix A or B Ligation Junctions
Hybridization/ g ™.
NNNNN —— AN AN
Ligation (ON) NNNNN NNNNN
NNNNN

\L Reverse transcription and RNase H digestion (1 hr)

T —
O SN NNNNN
cDNA
PCR primer ‘L Small RNA library amplification

Amplified Small RNA — — —
Library cleanup e

< Barcode - - T Excise

PCR primer and Size selection by — — ~105-150bp
PAGE — —_




Bead En[zichment

Large

P Y Polystyrens 2 il
e e  1oad coared
' with P2
Centrifuge in * ’ Supernatant

glycerol gradient Captured beads with templates

Pellet

\-/ Beads with no template

Templated beads are separated from non-templated beads via polystyrene
beads

UCSC Sequencing Center



Solid Bead Deposition
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3-end modification
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2 ' Beads attached to glass
é . surface in a random array

Templated beads are modified at their 3’-end and covalently attached to a glass slide.

UCSC Sequencing Center



Emulsion PCR and Bead Enrichment
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PCR takes place in oil in water microreactors. Post-PCR, templated beads are
separated from non-templated beads, and modified at the 3’ end to allow covalent
linkage to the SOLID sequencing slide.

UCSC Sequencing Center
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lllumina Library construct

> Standard Library

Seq primer Insert P7

> Paird-End Library

Seq primer Insert Read 2 primer
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faird-End Multiplex Library
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Seq primer Insert Read 2 primer [MET: P7
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Immobilize DNA to Surface

Sequencing-By-Synthesis Demo

|

|

Adapter
DNA fragment

Dense lawn of primers

Adapter

Attach DNA to surface

Bind single stranded fragments randomly to
the inside surface of the flow cell channels.

+ PREV NEXT =

Source: www.illumina.com



Technology Overview: Solexa Sequencing
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Bridge amplification
Add unlabeled nucleotides and enzyme to
initiate solid-phase bridge amplification,

+ PREV NEXT =




Sequence Colonies

Sequencing-By-Synthesis Demo

First chemistry cycle:
determine first base

To initiate the first sequencing cycle, add all
four labeled reversible terminators, primers and
DNA polymerase enzyme to the flow cell.
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