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All current genome sequencing strategies 
are clone-based.

1. ordered clone sequencing
e.g., C. elegans

well suited for repetitive sequences because positions 
are known

2. whole genome shotgun sequencing
e.g., D. melanogaster & H. Influenzae

best suited for small genomes



Genome sequencing 
strategies

PUBLIC Celera

Hierarchical
= clone-by-clone
= ordered clone
= map-based 
= top-down

Shotgun
= whole genome shotgun







Whole genome shotgun

Scaffold = an ordered set of contigs in which there may be 
unsequenced gaps connected by pair-end sequence reads.



The computational algorithms developed by Celera

Screener mask repetitive sequence & interspersed repeat

Overlapper compare unscreened and search overlapping

Unitagger solve problem from the low copy number of 
a sequence resulting repeat-induced overlaps

(from overlapping unique seq to make a contig)

Scaffolder uses mate-pair information to link U-unitags 
into scaffold contigs.



Assembly of a draft genome from individually BAC 
clones entails three steps:

1. Filtering
the removal of contamination fragments.

2. Layout
Involves generating and ordering contigs for each clone.

3. Merge
Merge by aligning overlaps at the end of BAC sequence.



1. Filtering
the removal of contamination fragments.

<1> MegaBLAST is used to compare the raw genomic 
sequences to a database of contaminant sequences, 
including:

Univec (database of vector sequence) www.ncbi.nlm.nih.gov/VecScreen/UniVec.html
; E. Coli genome; Bacterial insertion sequences; Bacteriophage

<2> RepeatMasker http://ftp.genome.washington.edu.cgi-bin/RepeatMasker

identify known organism-specific repeats

eliminate the confounding matches.

<3> UniSTS www.ncbi.nlm.nih.gov/Genome/sts/epcr.cgi
Determination of STS content for mappping
Identify some foreign sequences.

http://www.ncbi.nlm.nih.gov/VecScreen/UniVec.html
http://ftp.genome.washington.edu.cgi-bin/RepeatMasker
http://www.ncbi.nlm.nih.gov/Genome/sts/epcr.cgil


2. Layout
Involves generating and ordering contigs for each clone.

<1> Ordering by Clone Fringerprints – restriction enzyme

<2> Ordering by Clone Fringerprints – repetitive sequence 
southern blotting

<3> Ordering by Alu-PCR

<4> Ordering by STS (sequence-tagged sites). 

<5> Ordering by FISH confirmed physical map order



STS (Sequence tagged sites)
•is simply a short DNA sequence with unique location

•generally between 100 and 500 bp in length

•easily recognized

•occur only once in chromosome or genome being studied

•Any unique DNA sequence can be used as an STS

•STS do not include repetitive sequences

•Commonly source of STS: 
EST & Random genomic sequence, SSLP



Fig. 10.11



Sequence Verification
at three levels

1. Completeness.
Microbial genomes may contain small gaps that is hard to close.

Higher eukaryotic genomes contain large stretches of 
heterochromatin that are simply excluded from analysis.

2. Accuracy.
Probability scores & sequencing more clone to cover a specific region

3. Validity of assembly.
Disagreements among repeated assembly are called breakpoints.



Alignment of two draft human genome assemblies

Adapted from “A Primer of Genome Science＂
by G Gibson & S V Muse 
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