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RRLs, RAD-seq, GBS ...

Genome-wide genetic marker
discovery and genotyping using
next-generation sequencing

John W. Davey*, Paul A. Hohenlohe®, Paul D. Etter®, Jason Q. Boone',

Julian M. Catchen' and Mark L. Blaxter** . .
Nature Reviews | Genetics | Vol 12 | 2011 | 499
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(Genome-wide association study: GWAS)
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No bull: genes for better milk

On 13 January, the US Department f o ‘ about $225, and can be done when a bull| 8
of Agriculture (USDA) launched a o . is born, thus avoiding the $25,000—50,000 S
service that allows dairy-cattle breeders cost of raising a bull for five years to see i g
to double their chances of selectmg the it sires good milk-| producmg offsprmg 2
L. Losallo s, . Hil “Thobaost ballc b -3

Using high-throughput analysis, the § about $225, and can be done when a bull
researchers could then compare the DNA from ¥ is born, thus avoiding the $25,000-50,000

ayoung dairy bull against the chip SNPs, telling § cost of raising a bull for five years to see if
breeders which bull would be likely to sire calves [ it sires good milk-producing offspring.

that were good milk producers. The test costs ||| “The best bulls become elite breeders,”
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Curtis Van Tassell, a geneticist at the USDAs _ milk quality and productl SaYS Van Tassell N The (0] thel‘S b ecome
vine Functional Genomics Laboratory in Using high-through!

»
land. Working with Illumina | researchers could then con hambur gel‘ .

Inc. of San Diego; €alifornia, Van Tassell’s | ayoung dairy bull against tirecp SINES; eIy T AaTITUS UNIVETSTty T DETIITATK;, QIi T FTaTce
team created a microarray chi omammg breeders which bull would be likely tosire calyes | and Australia. [ ]
54,000 genetic markers called single nu e | that were good milk producers. The test costs | Rex Dalton

Published online 21 January 2009 | Nature 457, 369 (2009) | 5
doi:10.1038/457369a

Genomic selection (GS)
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Phenomics in the green house

scanalyzer®® scanning modes nnalec ‘ scanalyzer®® multiple imaging

®

~ Scanning n different 3D imaging of full plants

wavelength and modes \ 1. 2.
RGB visible light E
NIR near infrared light 4 ‘ =

FLUOR fluorescent light ¢ l 37 _ 1. top View

IR infrared light 2. side View
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Figure 1 View of the automatic greenhouse system. Image acquisition device for images in visible, near-infrared and ultra-violet spectra (left), Hartmann et al. (2011)
greenhouse device consisting of a conveyor belt system carrying 312 barley plants (right). Bioinformatics 12:148




Phenomics in the field

Laser curtain

Montes et al. (2011) Field Crops Research 121:268-273

Phenomics in the forest
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X Fig.2. Seasonal change of 3D LIDAR images of the Japanese zelkova canopy in the study site. Each image shows the result after registration of LIDAR images
Cherry Y obtained from several positions in each date: (a) February, () May, (c) August and (d) November 2006. The areas enclosed by the
X picker broken white lines tothe plot. Close-up views of a potion of the canopy are on the right side in each figure (leaves are coloured green and

the other plant parts and soil are coloured brown in the online version of this manuscript).

Light Detection And Ranging (LIDAR) imaging
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Hosoi and Omasa (2009) Functional Plant Biology 36: 998—1005
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Tracy et al. (2010) J Exp Bot 61:311
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Fig. 3. Growth of rape seedl g!hm gh a soil band sandwiched between two sand layers measured with the X-ray lmmmldsc'bedb Gregory etal.
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lyer-Pascuzzi et al. (2010) Plant Physiology 152:1148
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Phenome DB 151: PHENOPSIS DB

PHENOPSIS DB
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