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2001 /2 Ek 29f% clone-by-clone EEF—L

Celera TA)H
2002 / 4 A (RBEAMERLL) 4. 78 RePS (Beijing Genomics) thE
2002 /7 bS5 (REARREREL) 3.6/ Jazz (JGI) T A)H
2002 /12 <R 25{& Arachne (MIT) + clone by clone TAH
2004 / 2 AL EEMERZEL) 58 Ramen (BRX) BEX4AMERMER AR

RePS (Beijing Genomics) =a]ES
2004/ 4 vk 25{& Atlas (Baylor College) + clone by clone TAh
2004/10  =RYZ4Y 3.4 Arachne (MIT) TS5VR, TA)AH
2004/12 Fxv 10{& PCAP (Wash. U.) TA) 5
2005/ 8 e 3.9¢% clone by clone BEAYWERMER SN
2005/9 FUIND 29{% PCAP, Arachne TA)Hh
2005/12  Ry¥ 2448 Arachne (MIT) TA)A
2006/10  =YINF 2.3{% Atlas (Baylor College) TA)AH
2006 /11 = 8{& Atlas (Baylor College)
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2007 /5 ARy L 34{% Arachne (MIT) TA)A
2007/ 6 *AEHh 7% Ramen (RX) ELERFHER BAR
2008/ ? IS4y 16/& Phesion (Sanger Ctr.) A1FXYR
2008 / ? TIVAYAAHTIL 1648 Jazz (JGI) TA)H
2008 / ? FAOO X 6182 Jazz (JGI) TA)H
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Sanger Method (1975)
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Template DNA

four-color fluorescent dye method (1986)
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which is often accomplished using the computer program phred |32|. Phred
detects a series of peaks in input electropherograms, and outputs nucleotide
sequences and their quality values (QVs), which use a logarithmic scale and
satisfy the following equation:

where P is the probability of an error at a base. A QV is assigned to each

QV | accuracy
4 60%
7 80%
10 90%
14 96.0%
20 99.0%
24 99.6%
30 99.9%
40 99.99%
50 99.999%
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a) Multiple copies of genome
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c) Size fractionated fragments
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c) Size fractionated fragments
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Contig £ B &

Original Reads Double Stranded Reads
1:CCTATGCTAGTCA 1:CCTATGCTAGTCA
2 :CGACTGACTAGCAT 1:TGACTAGCATAGG
3:GCTAGTCAGTCGATCTACC 2 :CGACTGACTAGCAT
4 - ACCGGTAGATCGACTG 2:ATGCTAGTCAGTCG
3:GCTAGTCAGTCGATCTACC
3:GGTAGATCGACTGACTAGC
4 - ACCGGTAGATCGACTG
4:CAGTCGATCTACCGGT
&, Assembly &V
1:CCTATGCTAGTCA 1:-CCTATGCTAGTCA
2:ATGCTAGTCAGTCG 2-ATGCTAGTCAGTCG
3:GCTAGTCAGTCGATCTACC 3:-GCTAGTCAGTCGATCTACC
4 :CAGTCGATCTACCGGT A-CAGTCGATCTACCGGT

4:ACCGGTAGATCGACTG
3:GGTAGATCGACTGACTAGC
2 :CGACTGACTAGCAT
1:TGACTAGCATAGG



Lander-Waterman Statistics (Contig ¥R DHETE)

Genome size G = 3*10°. Given a random collection of N fragments of size L = 600.
Sequence coverage =NL /G, e.g.,, = 10if N = 5* 107,
Join two fragments that share L& nucleotides (6= 0.1).

—4— Expected number of contigs ---#--- Average contig length
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Lander-Waterman Statistics (Contig ¥R DHETE)

- - AT . —{]— Q
The expected number of contigs is Ne—(1=0) 7

A contig stops at the “stopper” fragment.

fragment

fragment

stopper fragment

re

No fragments appear at any of the first L(1-6) base pairs.
N/G: Probability that some fragments appear at an arbitrary position.

Probability of having a stopper fragment:

A\ L(1-6) L LN (1-9) ,
(-2 e ()T
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3) Consensus CCTATG-TAGTCAGTCG
ATGCTAGTCAG
GCTAGTCGGTCGATCTACC
CAGTCGATCTGCCGGT
GTCAGTC-ATCTAC-GGTTAGCATTGC
consensus CCTATGCTAGTCAGTCGATCTACCGGTTAGCATTGC
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Contig £ ITZ—ND R : mate-pair [FH O F| A1
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Which is the correct layout?
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Mate-pair Z{#->7= scaffold D&
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scaffold scaffold
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EDCHLDED mate-pair [FERMNABEM ?

oga—>NDAAT mate-pair BIDFEH K (L) | 4~ /LA/N—F
TS5 R=IR 5~ 10 kb 10~20
TARAZIR 40 kb 10
BAC 130 ~ 200 kb 10 ~ 20

* ) LHIN—FR= L x (mate-pair DEX) /| 5/ L 4R
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Scaffold N50fE: 50%LL EDIEEANSOELL EOEED
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