
La raíz del éxito; biotecnología 
sobre el sistema radicular

Protegiendo Resultados en Biotecnología Vegetal; Agregando Valor al Saber

Patricio Pérez-Henríquez



Estudiantes

Agentes de 
patentes

Investigadores 
experimentados 

(nacionales e 
internacionales)

Ejecutivos en 
transferencia 
tecnológica 
(publica y 
privada)

Emprendedores

La visión del estudiante



La relación ciencia básica – ciencia aplicada

ciencia básica ciencia aplicada



La raíz del éxito

ciencia básica ciencia aplicada

Les(mando(mi(concepto(para(un(logo(del(
centro,(el(dibujo(es(muy(basico(pero(la(idea(es(
par; r(de(raices(y(que(el(tallo(sean(hebras(de(
DNA(y(que(termine(en(las(hojas.((



1. Explotar nicho de éxito que hay en la 
interfaz entre la ciencia básica y la aplicada



La raíz del éxito





1. Explotar nicho de éxito que hay en la 
interfaz entre la ciencia básica y la aplicada

2. Buscar las herramientas para explotar 
ese nicho de éxito



2 caminos , 1 estudiante

ciencia básica
Tesis Doctorado

ciencia aplicada
Proyecto VIU

Cursos Postulación 1er etapa2011 

Proyecto Postulación 2da etapa

Ejecución 2da etapaTesis

2012 

2013 

Agregar ValorTesis2014 



La raíz del éxito; biotecnología sobre el sistema 
radicular

ciencia básica
Tesis Doctorado

ciencia aplicada
Proyecto VIU



Nurul Hidayah binti Borhan
Bsc Biotechnology Enterprise
University of Manchester

Porqué biotecnología verde?



 Iquique

Porqué biotecnología verde →mi historia

 Santiago UChile - CBMV 

 California UCDavis

“ The center’s long-term goal is to support research, 
development and economic competitiveness in Chile and 
California with a focus on the agricultural industry ”
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Green biotechnology is defined as the application of biological 
techniques to plants with the aim of improving the nutritional quality, 

quantity and production economics.
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Concepto de biotecnología

Concepto del proyecto



Cómo avanzar ...???

1. Articulate a Vision. Formulate a clear and persuasive 
vision and communicate it to all members of the enterprise.
2. Think and act strategically. Set forth a pragmatic 
strategy for achieving that vision both short- and long-term 
and ensure that it is widely understood; consider all the 
players and anticipate reactions and resistance before they 
are manifest.
3. Honer the room. Frequently express your confidence in 
and support for those who work with and for you.
4.     Act decisively. Make good and timely decisions and 
ensure that they are executed.”

Excerpt From: Christian Whamond. “Key Leadership.”
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Nicotiana tabacum como un modelo para la definición de la dosis a aplicar
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Saturación?

Nicotiana como un modelo para la definición de la dosis a aplicar

Optimo?

Inflexión?
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Desarrolo

SIDERAL genera mayor eficiencia productiva?
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mutant alleles of SFT (sft-7187 and sft-stop) showed significant het-

erosis (Fig. 1b and Online Methods). These results unequivocally link 

sft/+ heterozygosity with heterosis and provide the first example of 

a single overdominant gene for yield. Furthermore, overdominance 

can be achieved by having only a single functional allele of a gene, as 

opposed to a synergistic interaction between two alleles.

Heterosis in agriculture is predominantly based on full-genome 

hybridization between different inbred plants, and the heterotic response 

can vary widely depending on environment and genetic background1. 

The processing-tomato industry seeks varieties with both high total 

fruit yield and high sugar content (Brix value), but total yield is the trait 

that is primarily sought20. We tested the strength and consistency of 

sft/+ overdominance in diverse planting conditions, environments and 

genetic backgrounds. We observed that both sft-4537/+ and sft-7187/+ 

heterozygotes achieved the same yields as a leading commercial tomato 

hybrid (Fig. 1b and Online Methods). Furthermore, despite the typical 

inverse relationship between fruit yield and sugar content21, the Brix 

values increased in sft/+ heterozygotes relative to the M82 tomatoes, 

although the Brix effect was intermediate (additive: d/[a]  ratios of 

−0.49; see Online Methods) between M82 and sft mutant plants (Fig. 1c 

and Online Methods), similar to plant weight (Supplementary Fig. 3). 

Furthermore, in seven different field-based experiments, we consistently 

detected significant heterosis in sft/+ heterozygotes (Supplementary 

Table 2). Total fruit yield was significantly (P < 0.05) overdominant in all 

but three instances, which involved either dense spacing or nonirrigated 

conditions, but the yields of sft/+ heterozygotes still exceeded those of 

M82 plants and their sugar production was higher, resulting in heterosis 

for the multiplicative phenotype of Brix-yield. Finally, we also observed 

strong sft/+ overdominance in crosses with two distinct genetic back-

grounds (Fig. 2, Supplementary Table 3 and Online Methods). Thus, 

SFT-dependent heterosis is extremely robust and shows substantial 

potential for broad agricultural application.
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Figure 1 Heterozygosity for loss-of-function mutations in SFT drives heterosis in tomato. (a) Representative plant and total fruit yield from a high-

yielding M82 inbred control plant (left), a low-yielding homozygous loss-of-function mutant allele of SFT (sft-4537 , right; Online Methods) and a highly 

heterotic sft-4537 /+ heterozygote (middle). All genotypes are isogenic in the M82 background. (b) Statistical comparison of mean values (  s.e.m.) for 

total fruit yields between three independently derived sft/sft  homozygous mutants (carrying the sft-4537 weak allele, sft-7187 strong allele and sft-stop 

strong allele, respectively; Online Methods), the inbred M82 control and the F1 sft/+ hybrids of the sft/sft  mutants with M82. Total fruit yields from 

all three sft/+ heterozygotes were heterotic over M82 controls, and sft-4537 /+ and sft-7187 /+ heterozygotes achieved the same yields as AB2, which 

is a leading commercial processing-tomato hybrid. (c) Statistical comparison of mean values (  s.e.m.) for fruit sugar content (Brix value) showing an 

intermediate effect for sft/+ heterozygotes relative to M82 controls (low sugar) and sft/sft homozygotes (high sugar). Lines marked with asterisks are 

significantly different from the M82 control according to the ‘compare with control’ (Dunnett’s) method: *P < 0.05, * *P < 0.01. Similar results were 

obtained using multiple comparison analysis (Tukey-Kramer test; * *P < 0.05) for total fruit yield, which revealed a significant difference between AB2 

and sft/+ heterozygotes compared to M82 plants and sft/sft homozygotes. For Brix values, all four groups of genotypes were significantly different from 

each other (Tukey-Kramer test; * *P < 0.05).

Figure 2 sft/+ heterozygosity causes heterosis 

in distinct genetic backgrounds and growth 

conditions. In the tomato industry, genotypes 

with high yield and Brix value (that is, high 

values of Brix-yield, the multiplied output of 

Brix and total fruit yield measured in g/m2) are 

the most efficient for the production of various 

tomato concentrates. (a) Statistical comparison 

of Brix-yield between sft/+ heterozygotes in the 

background of a full-genome hybrid between 

M82 and the processing-tomato line E6203 (dark 

gray) (Online Methods), the homozygous inbred 

lines M82 and E6203 (white) and the hybrid 

(M82 × E6203) control (light gray). Experiments 

were performed in both wide- and dense-spacing conditions (Online Methods). (b) Statistical comparison of Brix-yield between sft/+ heterozygotes in the 

background of the large-fruited fresh market tomato line M99 (dark gray) (Online Methods), the homozygous inbred lines M82 and M99 (white) and the 

hybrid controls (M82 × M99) (light gray). The mean values (  s.e.m.) for each genotype marked by asterisks reflect a significant difference from the control 

hybrids according to the ‘compare with control’ (Dunnett’s) method: *P < 0.05, * *P < 0.01. Similar results were obtained using multiple-range means 

comparison (Tukey-Kramer test; **P < 0.05), which revealed a significant difference between sft/+ heterozygotes and their corresponding controls.
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Floración

¿ Sistema Radicular ? 

División celular Krieger et al., 2014. Nature Genetics

Vercruyssen et al., 2014. Plant Cell
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Patentes es parte de la la triada fundamental en ciencia aplicada

El valor del continuo aprender
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El resultado del esfuerzo



Si se siente gratitud y no se la expresa es como 
envolver un regalo y no darlo

-William Arthur Ward
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