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Development of gene-function prediction models with highly predictive and
sustainable construction by integrated network analysis
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differential regulation analysis

This study tried to integrate existing knowledge related to gene functions
and correlation-based biomolecular networks using different types of omics data for deeper
understanding a genotype-environment interaction in physiological events of plants. The results
include (i) advanced development of gene-function prediction methods with high predictive accuracy
by integrating omics data and (ii) evaluation of correlation networks constructed by Pearson
correlation coefficient and information-theoretic inference methods. We developed the method to
guantify and predict gene-gene functional links. By using the developed method, we performed
differential regulation analysis (DRA) to predict candidate regulators based on differential
co-expression data.
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Datasets Show 10 entries Search
In this vignette, we use example datasets presented by Bottje et al. (2017). A DE PIF RIF1 RIF2
This is a transcriptome data matrix. The data are composed of 520 caparrs ; = T oRl Ree o
significant DEGs (differentially expressed genes) and 898 transcription
factors, sS18.1 9.43 0.1 098 493 087
HICI_1 851 001 0.09 395 054
Tibrary(rRIF)
dataCTonipata) TAFIA_1 747 007 051 -3.81 051
dateClonibaca:pece) MAFK I 723 032 229 0.19
data(ToniData.TFs)
TCF4_1 7.06 073 5.16 354 0.04
SMARCCI_1 1118 0.09 1.03 341 111
RIF =
ZNF410_1 ] 0.06 05 318 091
Using these example datasets, we can perform the RIF as follows =
RNF2_1 721 011 082 315 058
res <- rRIF(eset = ToniData, BX2 1 550 021 427 T i
formula = genol~geno2, e
target. factor = "Genc
DEGs = ToniData.DEGs,
cor.method = "pearson”,
Showing 1 to 10 of 30 entries 1 2 3 Next

regulator.list = ToniData.TFs

summary (res)

##
##

i rRIF Summary
## Top 5 RIF1:

rRIF
RIF (B)
rRIF::iTable()

(A) Bottje W et al. BMC Syst Biol, 2017
RIF

Kim et al. MNat Plants, 2017

RIF

factor family pratein

4 AT2G048901

[} 5 AT2G451201
7 6 AT2G354301
L} 7 AT1GA481501

8 AT4G36060.1

9 AT5G102801
10 ATSG356001

top10

_Integrase-type DNA-kinding supe family protein

-145888 3 basic helix—loop—helix (bHLH) DNA-binding supe family protein
-139215 4 50L21_SCARECROW-like 21

-139155 5 C2H2-like zinc finger protein

-138877 & Zinc finger C-xB-C-x5-C-x3-H type family protein

-136375 7 MADS-box transcription factor family protein

-136239 8 BHLH11 _basic helix-loop-helix (bHLH) DMA-binding supe rfamily protein
-138112 9 ATMYB64_ATMYBI2_MYB2_myb domain protein 52

-13517 10 AtHDAT HDAT histone deacetviaseT

RIF (A)RIF rank 1
(B) RIF rank
Kim et al. Nat Plants, 2017
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