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Es importante estar informados
antes de ir a comprar esto

Home » GMO Detox Kit
| Email = Print
GMO DETOX KIT

Cleanse Your Body of GMOs with a Digestive Cleanse
11 Reviews | Add Your Review

Availability: In stock
+"% Free Shipping anywhere in the U.S. or Canada.

$69.95

Included:

1 x Oxy-Powder® (60 capsules)

1 x Latero-Flora™

1 x Livatrex®

1 x The Green Body Cleanse (PDF)

Recommended Add-Ons:

More Images » 1 x Aloe Fuzion™ +$19.95

Price as configured: $69.95
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Plan de la presentacion

1. El principio molecular de la edicion
1. TALENSs
2. Crispr

2. El futuro de Crispr en agricultura
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Py Metaphase
chromosomes

LIFE: THE SCIENCE OF BIOLOGY, Seventh Edition, Figure 9.6 DNA Packs into a Mitotic Chromosome
© 2004 Sinauer Associates, Inc. and W. H. Freeman & Co.
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Mutagénesis a la medida

» Solo en los ultimos b anos. Dos
tecnologias:

— TALENSs

 Transcriptional activator Like + Nucleases

* Derivados de patdgenos vegetales: activaban
transcripcion de genes especificos

— CRISPR-Cas

* Clustered reqularly interspaced short
palindromic repeats)

e Derivados del sistema de defensa de bacterias
contra fagos
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Figure 1. Programmable, Sequence-Specific Nucleases

TALEN (two subunits)
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CRISPR/CAS9
(guide RNA + Cas9 protein)

igigigi)

Guide RNA
binds bottom strand
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http://www.umassmed.edu/research/cores/mutagenesis/



Universidad de

los Andes

70%

Los TALENS
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Xanthomonas Heanr

X. axonopodis pv. X. axonopodis pv. X. campestris pv. X. oryzae pv.
vesicatoria (Xcv) citri (Xac) campestris (Xcc) oryzae (Xoo)

Bacterial spot disease Citrus canker in Black rot disease Bacterial blight
in pepper and tomato citrus cultivars in crucifers inrice
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TALEs

Transcription activator-like
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Proteinas involucradas en el sistema
de transporte

HrcC

— Secretina

Hrcl

— Membrana interna

HrcN

— Provee energia para translocacion
Otras proteinas formando el
cuerpo basal:

— Hrc Q,R,5,T,UV

Proteinas del pilus no son
conservadas

— Diferencias entre plantas y animales

(He et al, Biochim et biophys acta. 1694:181. 2004)
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. “Lamru
secrecion

Se han aislado estructuras
basales parecidas al cuerpo basal
de un flagelo (Salmonella)

— 2 anillos externos (Membrana
Externa)

— 2 anillos internos (Membrana
interna)

— Extension extracelular (“aguja”)

Pili Hrp en bacterias
fitopatdégenas — mas largo pero
mismo diametro (~ 8 nm)

(Kubori et al, Science. 280:602. 1998)
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TALE-TF

DNA-binding domain
N I e L e il ’ complex,,_n-"
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RNA Pol II \

Nature reviews genetics. 14:781. 2013
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TALE-target promoter recognition

Residues 12 and 13 in each repeat (RVD) are hypervariable
and they determine binding specificity

LTPEQVVAIASHDGGKQALETVQRLLPVLCQ
AHG

(Modified from Boch et al.,
2009)

The code allows to predict the target promoter sequence

K
H

0 1 2 3 d 5 & 7 g 10 1 12 13 14 15 16 17 175

AvrBs3 HD NG NS NG NI NI NI HD HD NG NS NS HD HD HD NG HD NG

UPAbox 1 A T A T A A ACCTNWNTCCCTOCT

CONSENSUS - _ e
LIPA-box = gene

(Boch et al., 2009)
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TALEN (two subunits)
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http://www.umassmed.edu/research/cores/mutagenesis/
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Crispr
clustered regularly interspaced
short palindromic repeats



Universidad de ¥
los Andes 70

CRISPR: defensa contra fagos

o
{ 3 \
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http://en.wikipedia.org/wiki/File:Crispr.png
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SRSR (Short regularly spaced repeats)
SPIDR (spacers interspaced direct repeats)
LCTR (large cluster of 20 nt tandem repeat sequences)

= CRISPR (2002, Jensen et al., Mojica et al. )

Sistema CRISPR/Cas
|

csnl |, casl | cas2

CRISPR array
Cas (CRISPR associated)

Horvat & Barragou, 2010; Mali et al., 2013
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A Immunization @
A Virus

Viral Infection
DNA

Novel

spacer
Cleavage

ag = l

Insertion of a novel
g / Cas repeat-spacer unit
Conjugation
L Yy

Horvat & Barragou, 2010
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. viral infection or plasmid transfer
B Immunity

Absence of PAM within the
CRISPR array prevents autoimmunity
L. 6 54 3 2 1
U W C.i  casi | casz: mesmzme= L B N1 :
- x Cascade Transcription
‘. (Cas complex)
I'IEI:'IZWE'[I{IH pre-chtNA
e % Targetlng ~ XX XX XXX
@ Processing
- crHNAs
Interference
with the invading nucleic acid \
bearing a proto-spacer and PAM
e S e A [ TGCTCGACTTGTTAAAAAAACTACTGAAGA TGAA ---
XYY TUGCUCGACUUGUUAAA AAAACUACUGAAGA[STITIITY
crRNA

Horvat & Barragou, 2010
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En los tipos 1 y Il target del invasor necesita PAM
En biotec, la unién de crRNA 'y tracrRNA es el gRNA

468 | JUME 2011 | VOLUME @

www. nature. comreviews /micro

@ 201 Macmillan Publishers Limited. Al rights reaserved
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Streptococcus pyogenes SF370 CRISPR locus 1

tracrRNA | : ONet Iopons Rompe dsDNA
7
Cas9 Cas1Cas2 Csn2 spacers

l 1. pre-crRNA transcription

pre-crRNA — ——
Mali et al. gRNA reemplaza
/ 2. maturation by RNase3 & unknown nuclease(s) complejo crRNA'Y tracrRNA
mature crRNA 3. target protospacer 4. Cas9-

AM mediated
recognition DSB % ;
Casg
processed

espaciador trachNA

Nucleasa guiada por RNA Mali et al., 2013; Cong et al., 2013
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Los rompimientos de doble hebra son reparados

ACCIDENTAL
BREAK

OUE TO DEGRADATION

LOSS OF NUCLEQTIDES
FROM ENDS

~

[
recion with alterad COPYING PROCESS
. INVOLVING

sagment dus to
missing nucleotides HOMOLOGOUS
RECOMBINATION
(Al NONHOMOLOGOUS END-JOINING

L |
b |
] I

complate sequence

restored by copying from
sacond chromosome

(B HOMOLOGOUS END-JOINING

Figure 5-53 Two different types of end-joining for repairing double-strand breaks

(A) Nonhomologous end-joining alters the original DNA sequence when repairing broken chromosomes.
These alterations can be either deletions (as shown) or short insertions. (B) Homologous end-joining is
more difficult to accomplish, but is much more precise.
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Hasta ahora se han editado plantas
transformables,
¢ Como transformar las plantas?



_a
m Rhizobium radiobacter 4@@
(Agrobacterium tumefaciens)

* (Causa agalla (tumor) de la corona en una gran variedad de
plantas

UGA4823037
www.entomology.cornell.edu

© 1996 Regents, IR

www.aqgf.gov.bc.ca



http://www.entomology.cornell.edu/Extension/DiagnosticLab/IDLFS/PlantGalls/images/CrownGall_photo.jpg
http://www.entomology.cornell.edu/
http://images.google.com/url?q=http://agebb.missouri.edu/pdc/trees/euonym.htm
http://www.agf.gov.bc.ca/

Agrobacterium

Acetylsyringone activates
genes in virulence region

FIGURE 5-17 (A) External and cross-sectional view of crown gall on a rose stem caused by the bacterium Agrobac-
terium tumefaciens. (B) Schematic representation of the structure of Ti plasmid of the bacterium and of the transfer,
integration, and expression of T-DNA in an infected plant that results in the production of crown gall tumors. Genes
A, B, D, and G are needed for tumor formation on any susceptible plant species. Genes C, E, F, and H affect the host
plant range and/or the size of tumors caused by the bacterium. The functions of the proteins of virulence genes are as
follows: A, receptor of wound signal; B, codes for proteins that form membrane pores; C, enhances transfer of T-
DNA; D, codes for proteins that nick T-DNA at its borders, help transport T-DNA across membranes, and carry signal
compounds to the nucleus; E, protects T-DNA from nuclease enzymes and also carries nuclear localization signals; F,
may increase host range of tumor induction; G, activates other virulence genes; H, protects the bacterium from toxic
plant compounds. The entire diagram presents a simplified scheme of interaction of gene products of host cells and
T-DNA that lead to the production of a gall. [Photograph (A) courtesy of Oregon State University.]
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El futuro de estas estrategias en |a
agricultura

El sistema CRISPR-Cas9 ha sido usado para mejorar una variedad de
rasgos de cultivos, niveles de produccion, valor nutricional, tolerancia a
estreses, resistencia a plagas y a herbicidas

El futuro:
- la edicion de genomas multiplex
Los retos:
- Un método de transformacion unico y eficiente.
- Lograr que la recombinacion homologa sea eficiente (habria que revisar
los sistemas de reparacion celular.
- Los temas regulatorios.
La esperanza:
- Capacidad de alimentar una poblacidon en crecimiento en condiciones
climaticas cambiantes

NATURE PLANTS 3, 17107 (2017) | DOI: 10.1038/nplants.2017.107 |
www.nhature.com/natureplants
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Breakthrough Technologies 2015

Targeted Mutagenesis, Precise Gene Editing, and

Site-Specific Gene Insertion in Maize Using Cas9 and
Guide RNAICPEN]

Sergei Svitashev!, Joshua K. Youngl, Christine Schwartz, Huirong Gao, S. Carl Falco, and A. Mark Cigan*
Trait Enabling Technologies, DuPont Pioneer, Johnston, Iowa 50131
ORCID IDs: 0000-0002-5926-3839 (S.S.); 0000-0002-5983-5235 (A.M.C.).

- Prueba de concepto
- Transformacién con biolistica
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ARTICLE

Received 29 Apr 2016 | Accepted 18 Jul 2016 | Published 25 Aug 2016

Efficient and transgene-free genome editing

in wheat through transient expression of
CRISPR/Cas9 DNA or RNA

Yi Zhang"?*, Zhen Liang"?*, Yuan Zong'%*, Yanpeng Wang'?, Jinxing Liu!, Kunling Chen!, Jin-Long Qiu3
& Caixia Gao'

- Transformacion de plantas hexaploides y tretraploides
- Sin seleccioén por antibioticos
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ARTICLE

Received 6 Oct 2016 | Accepted 12 Dec 2016 | Published 18 Jan 2017

Efficient DNA-free genome editing of bread wheat
using CRISPR/Cas9 ribonucleoprotein complexes

Zhen Liang"%*, Kunling Chen'*, Tingdong Li"?, Yi Zhang"?, Yanpeng Wang"?, Qian Zhao'?, Jinxing Liu’,
Huawei Zhang1, Cuimin Liu1, Yidong Ran3 & Caixia Gao'

Uso de ribonucleoproteinas (RNPS).
- Todo el protocolo dura de 7 a 9 semanas
No mutaciones off-target
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Simultaneous editing of three
homoeoalleles in hexaploid bread wheat

confers heritable resistance to powdery
mildew

Letter = Published: 20 July 2014

Yanpeng Wang, Xi Cheng, Qiwei Shan, Yi Zhang, Jinxing Liu, Caixia Gao Bl g, Jin-Long Qiu

Nature Biotechnology 32, 947-951 (2014)  Download Citation L

- TALEN y CRISPR-Cas9 en trigo hexaploide

Mutaciones en 3 alelos de MILDEW-RESISTANCE LOCUS (MLO)
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Arroz
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O en Cell Research (2013) 23:1233-1236. @
P © 2013 IBCB, SIBS, CAS All rights reserved 1001-0602/13 >

LETTER TO THE EDITOR www.nature.com/cr

Targeted mutagenesis in rice using CRISPR-Cas system
Cell Research (2013) 23:1233-1236. doi:10.1038/cr.2013.123; published online 3 September 2013

- Prueba de concepto en arroz
- Dos genes

WT transgenic ¢
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Rice (NY). 2014; 7(1): 5. PMCID: PMC4052633
Published online 2014 May 2. doi: [10.1186/s12284-014-0005-6] PMID: 24920971

Gene targeting using the Agrobacterium tumefaciens-mediated CRISPR-Cas
system in rice

Rongfang )(u,1’3 Hao Li,1'2 Ruiying Qin,1 Lu W:anq,1 Li Li,1’3 Pengcheng Wei,m1 2 and Jianbo YangE1

Author information P Article notes » Copyright and License information P Disclaimer

- El gen objetivo es el gen de resistencia a herbicida BEL.
- Eficiencia de mutagénesis ~2% to ~16%.
- Mutacion bialélica sensible a bentazon
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RESEARCH ARTICLE PL0S ONE 11 (4): e0154027. doi:10.1371/journal.pone.0154027
Enhanced Rice Blast Resistance by CRISPR/

Cas9-Targeted Mutagenesis of the ERF
Transcription Factor Gene OsERF922

Fujun Wang'+%, Chunlian Wang?, Piqing Liu’, Cailin Lei?, Wei Hao?, Ying Gao?, Yao-
Guang Liu®, Kaijun Zhao?*

2016

- Un ndmero significativamente menor de lesiones
- No se afectaron rasgos agronomicos
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ORIGINAL RESEARCH ARTICLE

Front. Plant Sci., 07 March 2017 | https://doi.org/10.3389/fpls.2017.00298

Generation of High-Amylose Rice
through CRISPR/Cas9-Mediated Targeted
Mutagenesis of Starch Branching
Enzymes

ﬁ‘ Yongwei Sun'f, Guiai Jiao?f, Zupei Liulf, Xin Zhang', Jingying Li‘,

Xiuping Guo?, Wenming Du?, Jinlu Du!, Frédéric Francis?, Yunde Zhao* and
Langin Xia®*
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Biochemical and Biophysical Research Communications 467 (2015) 76—82

CRISPR/Cas9-mediated mutagenesis of the RIN locus that regulates @Cmm
tomato fruit ripening

Yasuhiro Ito **, Ayako Nishizawa-Yokoi °, Masaki Endo °, Masafumi Mikami > ¢,
Seiichi Toki ™ < ¢

- Gen RIN, un factor de transcripcion MADS-box que regula la maduracion

- Tres regiones del gen fueron el blanco

- Insercion de una base o delecién de mas de 3 bases

- Los mutantes producen frutos con maduracion incompleta, coloracion roja clara
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THE PREPRINT SERVER FOR BIOLOGY

2016

CRISPR-Cas9 mediated mutagenesis of a DMR6 ortholog in tomato
confers broad-spectrum disease resistance

Daniela Paula de Toledo Thomazella, Quinton Brail, Douglas Dahlbeck, Brian | Staskawicz

doi: https://doi.org/10.1101/064824

This article is a preprint and has not been peer-reviewed [what does this mean?].

- Una mutacion de un solo gen DMR6 (downy mildew resistance 6) da
resistencia a varios patdogenos en Arabidopsis thaliana.
- Este gen es activado durante la infeccion y mutacion en el gen resulta en

niveles elevados de acido salicilico

- El gen ortdlogo en el tomate, Solyc03g080190.2 también es sobre
expresado durante la infeccion con Pseudomonas syringae pv. tomato
y Phytophthora capsici.

- Mutaciones en el gen no afectaron el y mostraron resistencia a P.
syringae, P. capsici y Xanthomonas spp.
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WILEY
PLANT BIOTECHNOLOGY JOURNAL

This Article | __ForAuthors | ___LearnMore | ____ Submit ____

Plant Biotechnol J. 2017 Feb; 15(2): 207-216. PMCID: PMC5258859
Published online 2016 Aug 17. doi: [10.1111/pbi.12603] PMID: 27442592

ARGOSS8 variants generated by CRISPR-Cas9 improve maize grain yield
under field drought stress conditions

Jinrui Shi,E1 Huirong Gao, 1 Hongyu Wang, 1 H. Renee Lafitte, ' Rayeann L. Archibald, ! Meizhu Yang, !
Salim M. Hakimi, ' Hua Mo, ! and Jeffrey E. Habben

- Un regulador negativo de las respuestas de etileno
- Se us6 CRISPR para modificar la region 5’ o el promotor
- Niveles elevados del gen crearon el fenotipo
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Graclas



