
Il sequenziamento genico



































The Dideoxy Method
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• Is good only for 700-
900bp reactions

• Expensive

• Takes a while

• The human genome is 
about 3 billion bp

• 96 samples
• 800 nt / sample
• 1,600,000 nt / day

Human genome:
3,000,000,000 bp

Minimum coverage for an
accurate analysis: 8X =

24,000,000,000 nt

24,000,000,000
1,600,000 = 15,000 days



Whitehead Institute, Center for Genome Research, Cambridge, MA



Sequencing the Human 
Genome
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Human Genome Project James Watson Personal genome

1988 – 2001
13 years

3.000.000.000 dollars

2007
2 months

2.000.000 dollars

2010
7 days

10.000 dollars



Reazione a Catena della polimerasi

1985 – Kary Mullis



PCR: Polymerase Chain Reaction
Reazione a catena della polimerasi 
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Rivediamo La PCR…
CYCLE NUMBER AMOUNT OF DNA

0 1
1 2
2 4
3 8
4 16
5 32
6 64
7 128
8 256
9 512

10 1,024
11 2,048
12 4,096
13 8,192
14 16,384
15 32,768
16 65,536
17 131,072
18 262,144
19 524,288
20 1,048,576
21 2,097,152
22 4,194,304
23 8,388,608
24 16,777,216
25 33,554,432
26 67,108,864
27 134,217,728
28 268,435,456
29 536,870,912
30 1,073,741,824
31 1,400,000,000
32 1,500,000,000
33 1,550,000,000
34 1,580,000,000
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Is Sanger sequencing dead?
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Next Gen
long read instrument

(454)

Next Gen
short read instrument

(Illumina)

ABI 3730XL

“When quantity 
matters

but length doesn’t”
“When length 

matters”

< 90 kb/run

600 Gb/run 1 Gb/run



Next Generation Sequencing technology
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(Oct 2005)

Illumina/Solexa
Genome Analyser  (Feb 2007)

ABI SOLiD
(Oct 2007)

454/Roche GS-20/FLX
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The Human Genome
How fast is the cost going down?

• 2006: $ 50 million
• 2008: $500,000
• 2009: $50,000
• 2010: $20,000
• 2011: $5,000
• 2015:                             $1,000
• 2020:                             $ 250
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