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Components of DNA and RNA

DNA: Adenine (A), Thymine (T), Guanine (G), Cytosine (C)

RNA: Adenine (A), Uracil (U), Guanine (G), Cytosine (C)
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Functional annotation of a full-length
mouse cDNA collection
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articles

Analysis of the mouse transcriptome
based on functional annotation of
60,770 full-length cDNAs
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Science. 2005 Sep 2;309(5740):1559-63.

The transcriptional landscape of
the mammalian genome.
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“Human Full-Length cDNA
Annotation Invitational”

( )

August 25 - September 5, 2002
- Systematic ldentification of Human

Genes and its Biological Significance -
Co-organized by BIRC/AIST and DDBJ/NIG

Attended by more than 118 people from 40 organizations such as

BIRC, DDBJ, NCBI, EBI, Sanger Centre,NCI-MGC, DOE, NIH, DKFZ, CNHGC(Shanghai), RIKEN,
Tokyo U, MIPS, CNRS, MCW, TIGR, CBRC, Murdoch U, U lowa, Karolinska Int., WashU, U
Cincinnati, Tokyo MD U, KRIBB, South African Bioinfor Inst, U College London, Reverse
Proteomics Res. Inst., Kazusa DNA Inst, Weizmann Inst, Royal Inst. Tech. Sweden, Penn State U,
Osaka U, Keio U, Kyushu U, TIT, Ludwig Inst. Brazil, Kyoto U, German Can.Inst., and NIG

Supported by
JBIC, METI, MEXT, NIH, and DOE
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Ceneticists lay foundations for
human transcrlptome database
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H-Invitatio'nall % Pl
November 10-15, 2003

15,420 new clones Disease Edition
3,456 updated clones January, 2004




Most Interesting Findings in H-Invitational

(10)

H-InvDB

human full-length cDNA
annotations a comprehensive database
disease-related genes loci co-localized with 694 orphan
pathologies (mapped but not cloned)
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New Global Database Lends a
Hand to Gene Hunters

Tokvo—Genetics researchers received a
new tool today. A database of annotated,
full-length human complementary DNAs
{eDMAs), compiled by an international team
led by Japanese researchers, has been
opened for public acosss, The data-
base is expected to be a boon for re-
search mlated to drug development,
gene hunting, molecular evolution,
and comparative gencmmics,

“This unique database should
prove very valuable for understanding
the human transcriptome [all the
messenger RNA transcribed from
genes]” says Sumio Sugano, a molee-
ular biclogist at the University of
Tokyo's Institute of Medical Science
and cne of the organizers of the of-
fort. eDMNA embodies the protein-
coding sequences of genes, as cap-
tured from messenger RMNA expressed
in different tissue. It represents actual
protein-encoding genes and doesn’t
have to be inferred, as is the case when work-
ing with the genomic sequence data.

The new database pools and builds on -
formation fram six major cDNA projects, in-
cluding the Mammalan Gene Callection of
the ULS. National ]nstltutcs of Hcalth the:

Chinese Mational Human Genome Center in
Shanghai, and three projects in Japan.
Takashi Gejobort, deputy director of the
Japan Biological Information Research Cen-
ter in Tokyo, says that scientists imvolved in

Crunch time. Human genome sclentists met in Japan in
2002 for a rmarathon annotation session,

the various projects were locking for ways to
make their work more aceessible to all re-
searchers and to augment the value of indi-
wvidual collections, for example, which foeus
on cancer-related cDMAs oreDMNAS of genes
with unknoam functions. “One project can't
cover evervthing, but

ut them all together

Science (200
304: 368

versity johs this year in what he terms “an ex-
ceptional and immediate effort”” He has
promized more jobs in 2005, The govemment
had aleady agreed to “unfrecze™ €204 mil-
liem from the 2002 and 2003 budgets and -
instate 120 full-time cnvil service jobs.

“This is a big day for French research,”

16 APRIL 2004 VOL 304 SCIENCE

balleoning public deficit. And some tough ne-
gotiations are expected over a law to mform
research, due to be umveiled at the end of the
vear; a number of controversial proposals will
b on the table, including financing R&D
projects rather than labs, —BARBARS CASASSUS
Barbara Casassus is a writer bassd in Paris,

PAGE 373 75

How songbirds China mu
set their gravitatic
Compass Wave pro|

and they are very complementary!” he says.
Japanese researchers took the lead in cre-
ating the database because of the large num-
ber of projects here and because Gojobon,
who 15 also a professor of bioinformatics al
the National Institute of Genetics in

Mishima, got a S-year, $22 million grant in
1999 a5 one of a number of Milknnium Pro-
jects focusing on genetics. Additional sup-
port came from cDNA prajects in China,
Germany, a

To create the initial data set. the six centers
pooled information on mere than 41,000
cDNAs. To validate, standardize, and anno-
tate the cDNAs, Gojobori hand-picked 100-
plus genome scientists from 40 institutions in
12 countries for a 10-day session in summer
2002, The event was called the “Human Full-
Length cDNA Amnotaticon Invitational” oo
“H-lmitaticnal,” Gojobon savs, “hecause we
wanted anly the best genome scientists to par-
ticipate to ensure a high standard of quality.”

The resulting database (www.h-
invitational jp) ncludes data on more than
20,000 unique cDMA sequences, including
everything known about function, structure,
tissue expression patterns, disease mlation-
ships. and arthalogs in common experimen-
tal amimals. Ressarchers who want a copy of
a particular cDMA clone can contact the ap-
propriate institute, And that is just a dewn
payment. & second annotating marathon
held last Novernber produced data on 15000
additional clones, which will be uploaded as
soon as they are processed. The database 15
also preparsd to accept submissions.
Analysis of the annotated data has already
several thousand
Hidate genes. And
ar biologist at the
enter in Heidel-
hn cDNA consor-
ind the clones to-
“investigate the
ale”
database as the
nformation on
of Japan's major
Japan was late
bution to human
ts, contributing
Dnlv ahout 6% of the total. In contrast, the
three Japanese projects contributed about
60% of the ¢cDNA data going into the
H-Invitational Database. “1 think Japanese
researchers wanted to make a unigue con-
tribution to genomic efforts,” he says.

=DENMIE MORMILE

Wrw sCiencemag.ong

BBC NEWS | Scence/Nature | Scienfists decipher 21,000 genes
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uk  Scientists decipher 21,000 genes

England

-mail this to a friend

By Paul Rincon

LLTG I R ST BBC News Online science staff

Scotland
wales An international team of
Business 152 scientists has

politice published a detailed map of

Health More than 21,000 human

Education JeNes.
Science /Mature ) .

Technology The work_ls seen as a major

Entertainment 2dvance in the efforts to make

sense of the genome, the DNA
code that guides the building
and maintenance of our
bodies.

Hawe Your Say

Magazines
In Pictures

Week at a Glance . . N R
Sequencing of the human genome was officially finished in

2003, but scientists still need to interpret this vast resocurce
of raw information.

Country Profiles
In Depth
Programmes

mNEE srPORT

The H-Invitational Consortium's work should aid the
investigation of disease

The consortium, led by
Takashi Gojoborn of the
Institute of Advanced
Industrlal Smence and

“ The genome wasn't
designed by a computer
programmer, from top to
bottom. It keeps evolving all
the time.

2

new gene candidates.
"The gene is a very nebulous THE DNA MOLECULE
concept,” co-investigator
Anthony J Brookes, of the
Karolinska Institute in
Stockholm, Sweden, told BBC
Mews Online.







Horizontally transferred
gene candidates
detected In over 150
prokaryotic complete genomes

OYoji Nakamural, Takeshi Itoh?,
Hideo Matsuda® and Takashi Gojobori!~

Nature Genetics (2004) 36:760-766
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Whole Genome Alignment
of Human and Mouse



Human Chromosome 6

pter qter

1IIIIIIIIIIIIII L T 170740341

Human chro

MHC

Corresponding Mouse Chromosomes:

1, 2, '3, Mg, W5, Mg, 7, g, o, Mo, W11, W12
15, W14, 15,0 16, 017, W1g, W19, zo, 0z, Wzz, Wy, v



Highly Conserved Upstream
Sequences for Transcription
Factor Genes and its Evolutionary
Implication to Regulatory Network

H. lwama and T. Gojobori
Proc. Natl. Acad. Sci. (2004)
2004 Dec 7;101(49):17156-61.
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Check genomic sequences and annotations

(1) Check if a genomic sequence 5’-upstream of translation
start site is fully available along the 9-kb stretch in the
particular genome contig sequence.

(2) See genomic contig annotations to check if the 9-kb
upstream sequences do NOT include any genic region
(even if it Is only predicted).

Cut out 8-kb genomic sequences upstream of translation start site only
when no genic region is present within 9-kb upstream stretch.

Protein-coding
- - Start Codon
9!<b 8lkb i sequence
— B,
——

8kb-upstream orthologous genomic sequence set

In total, 3,750 human-mouse orthologous upstream sequence pairs were
obtained.



Top-3 Upstream-Conserved
Human-Mouse Orthologous

Genes

ZFHXI1B

Within the top-10
upstream-conserved
genes, 9 genes were
transcription factor
genes. (p < 2*10-9)

62 genes of the top-
200 upstream-
conserved genes
were also
transcription factor
genes. (p < 5*10-1%)
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Top 23
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Reliability of our alignment method was shown by comparing human-
mouse and human-rat orthologous upstream conserved regions.



Top-30 Upstream-Conserved Orthologues

Official Gene Number of
Rank Symbol Identical Sites Gene Name
1 ZFHX1B 6000 zinc finger homeobox 1b
2 HOXC9 5455 homeo box C9
3 FOXP2 5402 forkhead box P2 Yellow-shaded are TF
4  LHX2 4912 LIM homeobox 2 genes
5 NR4A3 4873 nuclear receptor subfamily 4, group A, member 3
6 OTX2 4601 orthodenticle homolog 2 (Drosophila)
7  PITX2 4536 paired-like homeodomain transcription factor 2 19 Of top 30 were T F
8 NR4A2 4413 nuclear receptor subfamily 4, group A, member 2
9 INHBA 4400 inhibin, beta A (activin A, activin AB alpha polypeptide) g enes. (p < 5* 10'12)
10 SIX1 4398 sine oculis homeobox homolog 1 (Drosophila)
11 ' NTNG2 4393 netrin G2
12 PAX6 4362 paired box gene 6 (aniridia, keratitis)
13 ' SP8 4235 Sp8 transcription factor
14  BAI3 4178 brain-specific angiogenesis inhibitor 3
15 MLLT10 4110 myeloid/lymphoid or mixed- lineage leukemia (trithorax homolog, Drosophila); translocated to, 10
16 EYAL 4069 eyes absent homolog 1 (Drosophila)
17  OTP 4055 orthopedia homolog (Drosophila)
18 | DNAJB5 3995 DnaJ (Hsp40) homolog, subfamily B, member 5
19 PROX1 3932 prospero-related homeobox 1
20 MEF2C 3931 MADS box transcription enhancer factor 2, polypeptide C (myocyte enhancer factor 2C)
21 ELAVL2 3860 ELAV (embryonic lethal, abnormal vision, Drosophila)-like 2 (Hu antigen B)
22 HOXD4 3857 homeo box D4
23 NR2F1 3841 nuclear receptor subfamily 2, group F, member 1
24 PAX2 3838 paired box gene 2
25 DLL1 3809 delta-like 1 (Drosophila)
26 HOXD3 3802 homeo box D3
27 PCDH7 3793 BH-protocadherin (brain-heart)
28 NRXN3 3767 neurexin 3
29 CDKG6 3763 cyclin-dependent kinase 6
30 LDB1 3753 LIM domain binding 1
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Biological hierarchy
Ecosystem (Environments)

Population (Human population)

Individual  (Human)

Organ (Lung, Stomach)

Tissue  (Epidermal tissue)

Cell  (Red blood cell) @
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Organella  (Mitochondria)
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