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1000 Genomes

A Deep Catalog of Human Genetic Variation
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» Pan-genome: The set of all genes present in the
genomes of a group of organisms
= Core genome: shared among individuals.

= Dispensable genome: an individual-specific or partially-shared
among individuals.

o “r
Dispensabie Core
genome genomes after deletion of
dispensable genome

From: Morgante et al. Current Opinion in Plant Biology 10, 149-155 (2007)

The Plant Cell, Vol. 26: 121-135, January 2014, www.plantcell.org © 2014 American Society of Plant Biologists. All rights reserved.
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Contents lists available at Scencelirect
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journal homepage: www. elsevier.com/locate/gene

Research paper
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Donor population | Maternal inducer

YYYYY
o |

Haploid seedlings are treated with colchicine to artificially
double chromosome number.
Limitations: colchicine is carcinogen, techniques vary,
success rate is genotype specific

e

Pollen from inducer is transferred onto silks of donor plants.
Limitations: rate of haploid induction is controlled by
quantitative traits in both the inducer and donor.

Y™

Hybrid Haploid Self/outcross

Selection of haploid kernels is difficult and done
manually by using the R1-nj marker which pigments
the cap of the aleurone and embryo.
Limitations: colored corn, popcorn, colorless allele

¥4

1

y

Haploid plants are self pollinated to develop DH line.
Limitations: plants are weak, plants are typically chimeric
and shed little pollen, no guarantee that genotype of

interest will be successfully self pollinated

1

DH lines

"

TRENDS in Plant Science




Genome Editing
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1. ZFN (Zinc-Finger Nuclease)
2. TALEN (Transcription activator-like effector nuclease)

3. CRISPR/Cas9
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Bypassing Negative Epistasis on Yield in Tomato
Imposed by a Domestication Gene

Graphical Abstract

‘\

MADS box)

Iarger calyx

jointless pedicel
=
MADS W combining

tomato
improvement & breeding

Y

negative epistasis
excessive branchlng

low fertility
oth traits %
explo:tatlon
we kd ranghln
— improved productivity

A v

MADS-box suppression
gene dosage no branching

Authors

Sebastian Soyk, Zachary H. Lemmon,
Matan Oved, ..., Dani Zamir, Yuval Eshed,
Zachary B. Lippman

Correspondence
lippman@cshl.edu

In Brief

Why did a crop domestication gene
hinder breeding with a modern breeding
gene responsible for the beneficial
“jointless” trait in tomato, and how can
this genetic interaction be overcome and
exploited?
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GENOMIC IMPRINTING
and UNIPARENTAL DISOMY
in MEDICINE
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LTR Hypomethylated When to Intervene?? LTR Hypermethylated

Yellow Agouti

Mouse Mouse

High risk cancer, diabetes, Lower risk of cancer, diabetes,

obesity & reduced lifespan obesity and prolonged life

Maternal Supplements with zinc methionine
betaine choline, folate B,,

Cooney et al. J Nutr 132:2393S (2002)




Epigenetic Mechanisms
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Epigenetic Bioactive compounds
in plants

Artichoke Oleander Tomato Garlic Carrots
(Silymarin) (Oleanderin) (Lycopene) (Diallyl sulfide, ajoene,

S-allyl cysteine, allicin)

Red grapes Red chilli Turmeric Cloves Honey-bee propolis Cruciferous
(Resveratrol) (Capsaicin) (Curcumin) (Eugenol & (Caffeic acid, CAPE) vegetables
isoeugenol) {Sulforaphane)

0

ennel, Soybean ‘ Aloe

Pomegranate
(Ellagic acid) (6-Gingerol) (Ursolic acid) (Anethol) (Genistein) (Emodin)



PTGS: miRNA, siRNA (21 nts long)
Grafting

/—> TGS: siRNA (24 nts long)

‘/' - Parenchyma (shoot)

2

= — Y
Phloem transport

u } -

PTGS: miRNA, siRNA (21 nts long)
> TGS: siRNA (24 nts long)

Parenchyma (root)

Nature Reviews | Molecular Cell Biology
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Briefings in Functional Genomics Advance Access published December 18, 2014

Briefings in Functional Genomics, 2014, 1-6

doi: 10.1093/bfgp/elu049
Letter to the Editor
OXFORD

Functional marker development is challenged by the
ubiquity of endophytes—a practical perspective
Birgit Arnholdt-Schmitt, Vera Valadas and Matthias Doring
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Evolution of Mammals
and Their Gut Microbes

Ruth E. Ley,1 Micah Hamady‘,2 Catherine Lozupone,l’3 Peter ]. Turnbaugh,1
Rob Roy Ramey,” ]. Stephen Bircher,® Michael L. Schlegel,® Tammy A. Tucker,®
Mark D. Schrenzel,® Rob Knight,3 Jeffrey L. Gordon™*

Briefings in Functional Genomics Advance Access published December 18, 201

Briefings in Functional Genomics, 2014, 1-6

doi: 10.1093/bfgp/eluo49
Letter to the Editor

Functional marker development is challenged by the
ubiquity of endophytes—a practical perspective
Birgit Arnholdt-Schmitt, Vera Valadas and Matthias Doring

THE METAGENOMICS PROCESS

DETERMINE WHAT THE GENES ARE

(Sequence-based metagenomics)
Identify genes and metabolic pathways
Compare to other communities

and more.

Extract all DNA from
microbial community in
sampled environment
DETERMINE WHAT THE GENES DO
(Function-based metagenomics)
Screen to identify functions of interest, such as

vitamin or antibiotic production

Find the genes that code for functions of interest
and more
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OPINION

- frontlers . published: 10 February 2016
m Mlcroblology doi: 10.3389/fmicb.2016.00073

Back to the Future of Soil
Metagenomics

CrossMark

Genomics Data 14 [(2017) 14-17

AT Contents lists available at SeienceDirect
oo ( <’ Genomics Data
. 1|
Journal homepage: www.elzevier.comfocate/gdata
Comparative metagenomics reveals alterations in the soil bacterial @. -

community driven by N-fertilizer and Amino 16* application in lettuce

Apostolos Kalivas®, Ioannis Ganopoulos®, Fotis Psomopoulos®, IToannis Grigoriadis®,

Aliki Xanthopoulou®, Evangelos Hatzigiannakis®, Maslin Osathanunkul®, Athanasios Tsaftaris™®,
Panagiotis Madesis™
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, frontiers
in Microbiology

ORIGINAL RESEARCH
published: 23 January 2017
doi: 10.3389/fmicb.2017.00011

Check for
Updates

A New Approach to Modify Plant
Microbiomes and Traits by
Introducing Beneficial Bacteria at
Flowering into Progeny Seeds

FIGURE 3 | Differences in ear emergence times between wheat plants
(Triticum aestivum cv. Trappe) growing from seeds colonized by

P, phytofirmans PsJN and control seeds (A) observed in greenhouse pot
experiments and in the field (B). (A) The different time points of flowering in
control and PsJN-colonized plants is shown. (B) A significantly higher number
of ears per square meter in the plots was observed for PsJN-plants (n = 722)
as compared to control plants (n = 644) (F-test; p = 0.018). All wheat plants
tested belonged to the F1 generation, derived from parent plants which were
sprayed with a suspension of P. phytofirmans PsJN or sterile buffer (control).
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Actual size of
GeneChip" array

Millions of DNA strands built up in each location 1

500,000 locations on each GeneChip® array

Actual strand = 25 base pairs
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