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Optimizacion Multiescala In-silico de Cultivos Agricolas Sostenibles
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Cuantificacion de la respuesta a estrés en plantas
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Red de co-expresion diferencial
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Inferencia de correlaciones no-cero

Red de co-expresion

diferencial
1
2 ¢ 8
3 3 ‘ 1\ .
4 . ‘ :
9 5 correlaciones | > | 1
S 5 no-cero , - Ay
(o)) 7 6
3 10 ‘
9 5
10 ‘
2 i

experimentos



Inferencia de correlaciones no-cero

Test correlaciones parciales
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Inferencia de correlaciones no-cero
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Deteccion de mdodulos con superposicion

Clustering

Phenotype 2

Phenotype 3

[ Phenotype 1

Los modulos de genes co-expresados tienden a
superponerse debido a los multiples dominios
regulatorios de los que puede hacer parte un gen.

Pleiotropia es el fendmeno de un solo gen
controlando o influenciaondo multiples (y
posiblemente no relacionados) rasgos fenotipicos.



Deteccion de mdodulos con superposicion
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Enriquecimiento de modulos
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Enriguecimiento de modulos

Para cada modulo evaluar:

Genes de lared Test de Fisher:
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Enriquecimiento de modulos
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Seleccion de modulos relevantes respecto a un rasgo fenomico
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Resumen de la metodologia
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Identifying stress responsive genes using =
overlapping communities in co-expression
networks

Camila Riccio-Rengifo'"®, Jorge Finke? and Camilo Rocha?

*Correspondence: (
camila riccio@javerianacali. Abstract

educo Background: This paper proposes a workflow to identify genes that respond to
Department of Natural f 5 Th A K he RNA d
Sebencas s Nabeshalcs. specific treatments in plants. The workflow takes as input the sequencing rea
Pontificia Universidad counts and phenotypical data of different genotypes, measured under control and
Javeriana, Cali, Colombia treatment conditions. It outputs a reduced group of genes marked as relevant for treat-
Full list of author information 2 '
fs dvaiable s the and of the ment response. Technically, the proposed approach is both a generalization and an
anticle extension of WGCNA. It aims to identify specific modules of overlapping communities
underlying the co-expression network of genes. Module detection is achieved by using
Hierarchical Link Clustering. The overlapping nature of the systems'regulatory domains
that generate co-expression can be identified by such modules. LASSO regression is
employed to analyze phenotypic responses of modules to treatment.
Results: The workflow is applied to rice (Oryza sativa), a major food source known
to be highly sensitive to salt stress. The workflow identifies 19 rice genes that seem
relevant in the response to salt stress. They are distributed across 6 modules: 3 mod-
ules, each grouping together 3 genes, are associated to shoot K content; 2 modules of
3 genes are associated to shoot biomass; and 1 module of 4 genes is associated to root
biomass. These genes represent target genes for the improvement of salinity tolerance
inrice.
Conclusions: A more effective framework to reduce the search-space for target genes
that respond to a specific treatment is introduced. It facilitates experimental validation
by restraining efforts to a smaller subset of genes of high potential relevance.

Keywords: Stress-responsive genes, Co-expression network, Overlapping
communities, Phenotypic traits, LASSO, Salinity, Rice, Oryza sativa
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Caso de estudio en arroz (Oryza sativa) bajo estrés salino

Table 1: Selected genes

Phenotypic trait  Module TU ID LOC.Os ID DEG H
- 13101.t01457 LOC Os01gl6l2d  *  *
- 13101.t01458 LOC_Os01gl6130  *  *
. 13104.t01366 LOC_Os04g16230  *
k shoot 13104.t01068 _LOC_Os04g12520 ¥ *
K_shoot 13104.t01069 __LOC Os04g12530 | *  *
13104.t01066  LOC_Os04gl2499  *  *
BM root BM shoot 13101.t00913  LOC_Os01g10400
qp 13102.t03795 LOC_Os02g41820 *
A 13103.t00468 LOC_Os03g05870 *
13101.t02836 LOC_Os01g33450  *  *
y S ot 13102.t01261 LOC_Os02g14520  *
. 13107.t03589 LOC_Os07g39390  *
—_— 13112.t00905 LOC_Os12¢10280 | *
DE 13101.t05133 _ LOC_Os01g58100  *
13112.t02444 LOC Osl2g27254 | *
. BM 13112.t03421 LOC_Os12g37260 | * *
rus o0k 13104.t03155 _ LOC.Os04£35010 -
13108.t03971 LOC_Os08g42310  *  *

13109.t01501

LOC_Os09g17049

[]

genes reportados anteriormente por otros autores
como relevantes en la respuesta a estrés salino
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Muchas gracias!!

¢ Preguntas?
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