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Methylome = Methylation + -ome
Transcriptome = Transcript + -ome
Proteome = Protein + -ome
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DNA & RNA
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(a) Nucleotide
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Phosphate group is bonded

to 5' carbon of sugar
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(b) Sugars
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OH OH

Ribose in RNA
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(b) Hydrogen bonds form between
G-C pairs and A-T pairs.
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Initial sequencing and analysis of the natllr C

human genome o p

* A partial list of authors appears on the opposite page. Affiliations are listed at the end of the paper.

The human genome holds an extraordinary trove of information about human development, physiology, medicine and evolution.
Here we report the results of an international collaboration to produce and make freely available a draft sequence of the human
genome. We also present an initial analysis of the data, describing some of the insights that can be gleaned from the sequence.
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shotgun reads

Generate
l whole-genome

AGTTCGTAACCTA| TCGCANTTCTACA] COATCONTOACTA
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ACTGGGATCCTAC| GGATTAAAAACCA| CGAGCGTTGOCAG -
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Combine overlapping whole-genome-
and BAC-derived reads

Assemble
and finish

b What is the optimal mixture?
Redundant >
coverage: 0 ~5-fold ~10-fold

Redundant
coverage: ~10-fold ~5-fold 0

Nature Reviews | Genetics
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Finishing the euchromatic sequence of
the human genome

International Human Genome Sequencing Consortium*

* A list of authors and their affiliations appears in the Supplementary Information

The sequence of the human genome encodes the genetic instructions for human physiology, as well as rich information about
human evolution. In 2001, the International Human Genome Sequencing Consortium reported a draft sequence of the euchromatic
portion of the human genome. Since then, the international collaboration has worked to convert this draft into a genome sequence
with high accuracy and nearly complete coverage. Here, we report the result of this finishing process. The current genome
sequence (Build 35) contains 2.85 billion nucleotides interrupted by only 341 gaps. It covers ~99% of the euchromatic genome and
accurate to an error rate of ~1 event per 100,000 bases. Many of the remaining euchromatic gaps are associated with segmental
duplications and will require focused work with new methods. The near-complete sequence, the first for a vertebrate, greatly
improves the precision of biological analyses of the human genome including studies of gene number, birth and death. Notably, the
human genome seems to encode only 20,000-25,000 protein-coding genes. The genome sequence reported here should serve asa
firm foundation for biomedical research in the decades ahead.

Nature Oct 21; 431 931-45 (2004)
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Just over three years ago, it was announced that a first draft of the human
genome sequence had been completed. Gaps and errors remained, but the

| job of fixing those problems is now largely done.
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