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Introduccion

El rendimiento del arroz
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Regulados Negativamente



El nUmero de granos en arroz es regulado por una citoquinina oxidasa

Cytokinin Oxidase Regulates

B[ Rice Grain Production
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<_% 49 that increases grain productivity in rice, Gnla, is a gene for cytokinin oxidase/
= dehydrogenase (OsCKX2), an enzyme that degrades the phytohormene cyto-
20 kinin. Reduced expression of OsCKXZ2 causes cytokinin accumulation in inflo-
rescence meristems and increases the number of reproductive organs, resulting
o . " 0 | in enhanced grain vield. OTL pyramiding to combine loci for grain number
Koshihikari Habataki Ko Ha and plant height in the same genetic background generated lines exhibiting
both beneficial traits. These results provide a strategy for tailormade crop
improvement.
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Reassessment of the Four
Yield-related Genes Gn1a, DEP1,
GS3, and IPA1 in Rice Using a
CRISPR/Cas9 System
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Delecidn de 2 pb: 184 flores/panicula
Delecidon de 10 pb : 199 flores/panicula

Control: 104 flores/panicula
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135 GCCGCTCATCCGOGCOGACGAGG 157
ATG

Gnla (Os01g0197700)

> -

CGACCTCGGCATCGCGCCGCTCATCCGCGCCGACGAGGCGGGCACCGCGCGLCGCCTCCGCCGAC WT
CGACCTCGGCATCGCGCCGCTCATCCGCGCC- ACGAGGCGGGCACCGCGCGCGCCTCCGCCGAC gnla-!
CGACCTCGGCATCGCGCCGCTCATCCGCGC- - ACGAGGCGGGCACCGCGCGCGCCTCCGCCGAC gnla -2
CGACCTCGGCATCGCGCCGCTCATCCGCGC-- - CGAGGCGGGCACCGCGCGCGCCTCCGCCGAC gnla -3
CGACCTCGGCATCGCGCCGCTCA-« - -« e - - - -- CGAGGCGGGCACCGCGCGCGCCTCCGCCGAC gnia-10
------------------------------------------------------------------------------- AC gnia-112
gnla-115

CGACCTCGGCATCGCGCCGCTCATCCGCGCCG- ACGAGGCGGGCACCGCGCGCGCCTCCGCCGAC WT
CGACCTCGGCATCGCGCCGCTCATCCGCGCCGAACGAGGCGGGCACCGCGCGCGCCTCCGCCGAC gnlarl
CGACCTCGGCATCGCGCCGCTCATCCGCGCCGTACGAGGCGGGCACCGCGCGCGCCTCCGCCGAC gnla+l
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FIGURE 1 | CRISPR/Cas9-induced gnfa mutants and their phenotypes. (A) Schematic map of the genomic region of Gna and the sgRNA target site; arrows
show the positions of PCH primers usaed for mutation detection; The PAM motif (NGG) is shown in red; (B) Gel electrophoresis of PCR products amplified from the
mutated region and digested with CEL I; WT and 1-10 are DNA samples from wild type and different transgenic planis. Arrows show the expacted sizes of the
bands after CEL | digestion; (C) Sequance alignment of the sgRNA target region showing altered basas in different mutant fines; (D) Representative pictures showing
the morphology of the main panicie; (E) Phenotype of the mutant plants grown in the greenhouse; statistics for plant height (F), number of flowers par main panicie
{G) and panicle length {H) in representative mutant plants. Data were collected from 10 to 15 plants per mutant line. * indicates a significant difierence in comparison
to the WT at P<0.05.

Frontiers in Plant Science. March 2016
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Caracteristicas Agrondmicas Llanura 11

CARACTERISTICAS AGRONOMICAS:

Altura de planta (cm):
Habito de crecimiento:
Macollas por planta:
Angulo de la hoja bandeja:
Color de la hoja:
Pubescencia de hoja:

Color de lema y palea:
Senescencia:

Reaccidn a desgrane:
Exersidn de panicula (cm):
Reaccion a volcamiento (%):
Longitud hoja bandera (cm):
Ancho hoja bandera (cm):
Longitud ligula (mm):
Longitud exercién (cm):
Vigor (Escala: 1-9):
Vaneaniento (%):

Granos llenos por panicula:
Longitud panicula (cm):

e Densidad de poblacidn:

72 -95

Erecto

4-6

Erecta

Verde oscuro
Intermedia

Café claro (crema)
Buena

Resistente
14,4 - 26,3
0
25,0-39,5
1,3-1,7
0,5

10

3

4-8

118 - 140
18 - 26

100 kg ha* en surcos
140 kg ha al voleo

ADAPTACION: Subregién Natural

RENDIMIENTO EXPERIMENTAL:

CicLo DE VIDA:

° De emergencia a floracién (dias):

° De emergencia a madurez fisioldgica (dias):
° De emergencia a cosecha (dias):

Altillanura Plana y terrazas altas del
Piedemonte del Meta, Orinoquia
Colombiana

Sistema Riego (No adaptada)

Sistema Secano: 2384 — 5300 kg ha!

56 - 63
81-88
86-93



4. Toma de muestras
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5. Andlisis de datos




Target reportado Target CIAT
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Paniculas/ planta Granos/ panicula Granos llenos/ planta Paniculas/ planta Granos/ panicula Granos llenos/ planta
a5 550,00 3000 40 250.00 3000
40 35
2500 2500 ‘
35 200.00 200.00
30 ¥
30 2000 - 2000
150.00
25 i 150.00
1500 20 1500
20
100.00 . 100,00
15
1000 1000
10
10 50.00 <000
] 500 i : S0
0 0.00 0 I I 0 III I
SRAIIILLS 888 SIFARL8 =83 MO NMLY  Ham o N WO O o N 0.00 0
L VLBLVOLbLbL @ oo QOO VOLLVLLVL L X o STagaqgqggo 2ee © 9 90 9 < m o © o o N WO wOd = o NN WOV wod = N m
CRCRCRCRCRCRG) EEB5H5 Lbowvwwowow S5 ©VWWVWVwVYY EEF h th th 1h th 10 e @R o200 Q@D 22
A HdHddda QY dHHHHdaa QQOQ vcovwwowvwo GO © © O © W © 555 B EEE Lhhthth thuy Exo
O O O O O O L B B B B B TS e e e e Q QL [T T T JTo IV BN 555 CRCECRCRGRTG] EBEH
o © © © © © 0 Y WV h h h A daa 9YLQ e e i QOO
— — - - 382 © O o N 1 N N
e © © v © © ©
o ™ = -

Incremento potencial por ha es del 28%

Control: 2384 — 5300 kg /ha
Editada : 3051- 6784 kg/ ha



Siguientes pasos

- ldentificar el tipo de edicion en las lineas que mostraron mayor produccion de

granos llenos por planta y en aquellas que presentaron mayor numero de
tallos efectivos por planta.

. Genomic sequence :

PAM
GGGTTTCTGCGAGGTGGCCGGGATAGCCTACAAGCAGTACCTGCCTTA= CTACGGCAGCCAGGCAGAGTGGCAGAAG Wild
GGGTTTCTGCGAGGTGGCCGGGATAGCCTACAAGCAGTACCTGCCTT - = CTACGGCAGCCAGGCAGAGTGGCAGAAG Gnla-Gl (-1bp)
GGGTTTCTGCGAGGTGGCCGGGATAGCCTACAAGCAGTACCTGCCTTAA CTACGGCAGCCAGGCAGAGTGGCAGAAG Gnla-G2 (+1bp)
GGGTTTCTGCGAGGTGGCCGGGATAGCCTACAAGCAGTACCTGCCTTAC CTACGGCAGCCAGGCAGAGTGGCAGAAG Gnla-G3 (+1bp)
GGGTTTCTGCGAGGTGGCCGGGATAGCCTACAAGCAGTACCTGCCT- ===~ ACGGCAGCCAGGCAGAGTGGCAGAAG Gnla-G4 (-4bp)
GGGTTICTGCGAGGTGGCCGGGATAGCCTAC = =r s mn e n e e GGCAGCCAGGCAGAGTGGCAGAAG Gnla-GS (-21bp)
GGGTTTCTGCGAGGTGGCCGGGATAGCCTACAAGCAGTACCTGCCT= A= CTACGGCAGCCAGGCAGAGTGGCAGAAG Gnla-G6 (-1bp)
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Siguientes pasos

- Evaluar las siguientes generaciones de las plantas de interés en campo una vez
hayan segregado el marcador de seleccion y la Cas9.

- Continuar con el analisis de datos de linea 23 y Genética Triunfo e IR64 y
nuevas transformaciones en Fedearroz 60

ciat. cg iar.o rg Forjando la sostenibilidad alimentaria futura %CIHT




Conclusiones

* Se logro introducir una caracteristica
especifica de las variedades indicas en un
variedad japonica

* Enun periodo corto (1 ano) se logra ver la
caracteristica deseada e incluso en
homocigosis

ciat.cgiar.org Forjando la sostenibilidad alimentaria futura @CJHT




Perspectivas

I O

WT ipal-3 ipal-12 ipal-21 WT ipal-12

Mutantes de IPA1 (indicas y japdnicas) menos
Ideal Plant Architecture 1 (/IPA1) macollas vegetativas (mas reproductivas), mas
granos por panicula, tallos fuertes y resistentes.

nla-10

s =
g =

Mutantes Gnal (alelo del cultivar Habataki,
indica) acumula citoquininas en el meristema
floral aumentando numero de dérganos
reproductivos y produccion de granos

Grain Number 1a (Gnla)
Numero de granos

Grain Size (GS3)
Tamafio del grano Mutante con granos mas largos
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Dense and Erect Panicle (DEP1)
Tamaifo de panicula Mutantes con paniculas densas y erectas

Yield per hectare (t)
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Establecimiento de nuevas variedades en la plataforma CIAT

Genotypes

Japonic Indicas Lines
Nipponbare | IR64 CT21375F3-43-1
Curinga IRGA 424 CT24019
Caiapo Fedearroz 50 CT24026
Bluebonnet | Fedearroz 2000 IR946 55-5-1-1-4
Nerica4 _T5 | Fedearroz 60
Azucena Palmar 18
Llanura 11 SD20A
Line 23 Inia Olimar
Line 31 Supremo 13

Genética Triunfo
960

Llanura 11

Azucena

T

Line 23 IRGA 42
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