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Number of Species

Fishes
50.6%
Amphibians
Birds 10.6%
15.6%
Mammals
8.7%

Non-avian Reptiles 14.5%
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The most diverse group of vertebrates

Modified from Meyer, 2005



FISHES (BGI+G10K-+Public)
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After Hackett et al. 2008, Science 320: 1763



]» Paleognathae
} Galloanserae

Neoaves

After Hackett et al. 2008, Science 320: 1763



Public Broad/G10K BGI/G10K
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Amphibians proposed by G10K Tissue status:

Archey’s frog: Leiopelma archeyi To be sent

directly to BGI,
Scientific motivation: awaiting permit.

Represents sister lineage to all other frogs.
Direct development, independently derived.
Critically endangered.

Genome size: ~7.8Gb |O
Sex chromos.: ZW? OW? ;
IUCN status: CR |C
Distribution:  New Zealand |
Family: Leiopelmatidae |=
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ldeal Sample has:

DNA barcode (released immediately, prior to genomic sequencing).
Vouchered specimen

Cell lines for DNA

Cell lines for RNA (less preferred: field source of mRNA)
Access to fresh material

Repository of more DNA from same individual

Repository of DNAs from multiple individuals of same species
(for SNP discovery)

Large amounts of DNA, 700 ug - 1.0 mg!

Complete permit trail

Heterogametic sex when identified (Bank both sexes)
Possibility of sorting the sex chromosome(s)

Possibility of physical mapping onto chromosomes? FiSH?
Possibility of obtaining “trios™




Genome Sequencing Strategies: BGI

Strategy for common genomes
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FROM: http://www.ldl.genomics.cn/page/pa-ct.jsp
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Timetaole and Tracking

Quarterly update from centers - simple format with automated updates of
accumulated coverage

sample tracking/delivery

Near real time project managament in centralized location (e.g. 8Gl)
Updates available to sample donors

Data must be available in public repository for someone to gat cradit

(T.‘

Use Fort Lauderdale rules for submission times

Assemblad data in a reasonable amount of time given achieving particular
standards.

Some kind of group markar paper - with ongoing updates

-~

Within 6-9 months of assembly of species- nave jamboree for white paper
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Barcode release immediately - can also be given a DOI

DOl assignmeant of data - can set an embargo: only 1 year sequence tracas from WG5S
nprojects are to be deposited in a trace archive within one weak of production.
Assembliaes are to be deposited in a database as soon as possible after the
assembled sequeance has meat a sat of quality evaluation criteria.

The deposited data should be available for all to use without rastriction.



Assembly and Annotation:
Challenges and Solutions

http://assemblathon.org/
Earl et al. 2011 Genome Research
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http://gage.cbcb.umd.edu/
Salzberg et al. 2012 Genome Research




Data Access and Analysis

Alignathon

http://compbio.soe.ucsc.edu/alignathon/

UCSC Genome Bioinformatics
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Data Access and Release

D u Mini-Note
PC N 7
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Notebook
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¥
Database iiii Desktop

http://www.gigasciencejournal.com/

Remote Server

‘BGI-BOX’
Cloud Computing Solution



BGI-G1OK Carnlvoran Genornes:
Genornlc Arnoltions
- Prniylogenornics
.

-

ornparailve Gernormics
- Population Genorrics

R

- Prniysiological/Adagptation Genornlcs

e ¢
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- Doy (Canls familiarls) - 2003, 200:

- Glarnt Parnca
(Alluropucda rmelanoleuca) - 2010

GIANT PANDA
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117 taxa
17,411 bp
ML tree (PhyML)




Thne power of genormnes:
Iclentifying NEW markers effeclently

L147 orirner pairs: rlousley et al, 2008, BMC Genormics

-

Cenome assemolies of cat, dogy, and glant panda

Elecironic PCR (ePCR)
rctp://wwwy.ncol.nlr.nir. UO\//OFOJS is/e-per/

-+ prirmer selection criterla

140 prirmer palrs selected

Orcder 50 orimer pairs for tesiing



INDELS In PFEFDL Intron as rnarkers of
carnivore pnylogeny
Insertions: l l

Deletions: T



Carnivore pnylogeny pased on PFYFEL Intron

Galictis vittata
Pteronura brasiliensis
Martes pennanti
Martes zibellina
99.6 Ictonyx striatus
" lctonyx striatus
68.7 Neovison vison
Galictis cufa
97 100 Mephitis mephitis
Spifogale putorius
Nasuella ofivacea
Nasva narica
Procyon lotor
Phocarctfos hookeri
23 Callorhinus ursinus
2 98 Odobenus rosmarus
88 Monachus schauinslandi
9.8 Lobodon carcinophagus
. 1 Aifuropoda melanoleuca I
Ursus thibetanus
100 E Speothos venaticus
Vulpes vulpes I
Felis nigripes
100 Acinonyx jubatus
71 Panthera fleo
Paradoxurus hermapdroditus
Arctictis binturong
Helogale parvula
2 lchneumia albicauda
Galidia elegans
100 p= Crocuta crocuta
Proteles cristatus

Poecilogale albinucha | s

50




- Insertlons and deletions

Otner Pnylogenornic Marrers

Irriron galn and loss
Retrogosorn ]ntegra;t]ons

Signeture secuernces

~rt
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¢y W

sene duplications
Cenormnic rearrangernent
MIcrolnversions

Jltra-conserved elemernts



Comnparative Genornics: Genorme Archiie
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Comparatlve Genomics: Genorne Arcnlieciure
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Populatilon Genornics
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A Chondrodysplastic Non-chondrodysplastic
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Ecnlogical Trend
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Priysiologlca J/r\rlgl.p fartion Genornics:
rlipernation (denning) In bears
- Decrease In metapolisrn 75%
Body temperature Is malniained
- No loss In vone mass or dernsity
- No loss of muscle mas

/
U2




T R e e e . —

10 20 30
Time (min}

-t L \;:I'h:l' \

_—

=
F il = i

.
-
o .
L L

Sea otter: osmoregulatory physiology

Skunks: chemical ecology
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