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OnO data Layer/ Approach No. of articles/databases mined initially No. of articles/data- No. of genetic data

Feature bases after quality  (SNP, gene, SSR, QTL)
check collected
Genome DNA/QTLs Linkage 9/0 3/0 54
mapping
Pathway 3/0 0/0 0
analysis
Transcriptome RNA/mRNA Gene 35/1 11/0 9
expression
RNA/circRNA Noncoding 1/0 1/0 26
RNA
RNA/miRNA Noncoding 4/1 4/1 12,415
RNA
RNA/mixed Pathway 8/2 211 74
regulation
Proteome Protein/Protein ~ PPIN 0/1 0/1 47,931
Metabolome ~ Metabolome/ Pathway 5/0 1/0 992
Metabolites regulation
Total 65/5 22/3 61,492

SNP, single nucleotide polymorphism; QTL, quantitative trait locus; mRNA, messenger RNA; circRNA, circular RNA; miRNA, micro RNA; PPIN, protein-protein interaction network.





OPS/images/fpls.2022.1019709/im5.jpg





OPS/images/fpls.2022.1019709/im6.jpg
Diy = (G,






OPS/images/fpls.2022.1019709/im7.jpg





OPS/images/fpls.2022.1019709/im8.jpg
D™ = (D™, DA™, -, D™





OPS/images/fpls.2022.1019709/im12.jpg
= (G Sy






OPS/images/fpls.2022.1019709/im2.jpg





OPS/images/fpls.2022.1019709/im3.jpg





OPS/images/fpls.2022.1019709/im4.jpg





OPS/images/fpls.2022.1031748/fpls-13-1031748-g008.jpg


OPS/images/fpls.2022.1031748/fpls-13-1031748-g004.jpg





OPS/images/fpls.2022.1031748/fpls-13-1031748-g005.jpg





OPS/images/fpls.2022.1031748/fpls-13-1031748-g006.jpg
Sensitivity

100

80

70

30

20

10

Binary Classification ROC Curve

Inception Net

20 25
Specificity
C
=
=
B
£
3
%2}

100

80

70

30

20

10

10

45

20

ROC Curve for classifying Six Class

Sensitivity

Specificity

Inception Net-3

30 40 50 60
Specificity





OPS/images/fpls.2022.1031748/fpls-13-1031748-g007.jpg
Bacteria | Fungi | Healthy Mite Mold Virus

5 z 5 2 5
Healthy Unhealthy Fungi 16 11 26 9
Health 3 Healthy 4
Unhealthy Mite 1
Mold 3
Virus 0
Cc
Bacterial
‘;P:’;" 6 5 0 0 4 il 2 0 0
Early Blight 2
Healthy 2
Late Blight 1
Leaf Mold 0
Septoria 1
Leaf Spot
Spider 2
Mites
Target Spot 0
Tomato 1
Mosaic
Yellow Leaf 4






OPS/images/fpls.2022.1031748/crossmark.jpg
©

2

i

|





OPS/images/fpls.2022.1031748/fpls-13-1031748-g001.jpg
1 16 16 32 16 16 1

oM %
Qe
— -

64 32 A

’I |
o nIn
o
2!

128
128*

® € o e g 4 Cony 3x3, ReLU, batch lizati
ony 3x3, ReLU, batch normalization
> -b ->
E," '.;.; :" —»  Copy and crop
* 128 128 256 128 4 ¥ Max pool 2x2, dropout (0.5)

§'€'€ e -’.t. A Up-conv2x2

)
v 256 < Conv 1x1, ReLU

oo--’_-b_
% %
S 1 64 64 # of feature maps 192 64 64 1
g
o
E
S
]
.é, > t > >
<
-
x
b3
-3
¥ 128128 384 128

©

T

s & Iv‘

T

¥ 256 256 768 256 & Bl feature maps

A
g PI.I & © conv3x3RelU+
dropout
o 512 512 » conv 3x3 RelU
e_’s_f IO.’ z - concatenation
o ¥ 102 ¥ max-pooling 2x2
. g (g | 4 up-sampling 2x2

«p final conv 1x1





OPS/images/fpls.2022.1031748/fpls-13-1031748-g002.jpg





OPS/images/fpls.2022.1031748/fpls-13-1031748-g003.jpg
§ 1 64 64 #offeature maps 192 64 64 1
-
Q
B
©
]
-l g > ap >
°
(]
»
O
(=)
¥ 128128 384 128 4
o0
g
% 0|0| > > |
T
= ¥ 256 256 768 256 4 Il feature maps
< . > & & conv3x3RelU+
s dropout
~ % 512 512 1536 512 4 - conv 3x3 RelU
5 IO.‘ ¢ 0.0. = concatenation
o ¥ 1024 4 ¥ max-pooling 2x2

< <>l 4 up-sampling 2x2

= final conv 1x1

+ InceptionNetl Healthy

+ InceptionNet2
« InceptionNet3 Unhealthy






OPS/images/fpls.2022.1019709/table1b.jpg
OnO data

Omics data:

Transcriptome

Layer / Feature/ Approach

RNA / miRNA /
Noncoding RNA

Non-omics data:

Genome

Transcriptome

Proteome

Metabolome

DNA / QTL / Linkage
mapping

DNA / QTL / Linkage
mapping

DNA / QTL / Linkage
mapping

RNA / mRNA / Gene
Expression

RNA / mRNA / Gene
Expression

RNA / mRNA / Gene
Expression

RNA / mRNA / Gene
Expression

RNA / mRNA / Gene
Expression

RNA / mRNA / Gene
Expression

RNA / mRNA / Gene
Expression

RNA / mRNA / Gene
Expression

RNA / mRNA / Gene
Expression

RNA / mRNA / Gene
Expression

RNA / mRNA / Gene
Expression

RNA / circRNA /
Noncoding

RNA / miRNA /
Noncoding

RNA / miRNA /
Noncoding

RNA / miRNA /
Noncoding

RNA / mixed / Pathway
regulation

RNA / mixed / Pathway
regulation

Protein / Protein / PPIN
Function / Metabolites /
Pathway regulation

PPIN, protein-protein interaction networks.

Growing stage Cold treatment

2-weeks-old 4 °C for 1 day

Started at 2 days after
sowing

6 °C treatment for 8 days

Germination stage 6 °C treatment for 1 week

Started at 5 days after 6 °C treatment for 1 week
sowing

In second trifoliate 15 in daytime and 13 °C at night for 10 days

1-week-old 18 in daytime and 13 °C at night for 14 days
10-days-old 4°C for 12 hr
3~4-weeks-old 4°C for 0, 3, 6, 24 hr
4-weeks-old 4°Cfor 1,6, 12 hr
10-days-old 4 °C for 24 hr

Growing stage V3 4 °C for 3 hr

10-days-old 4°Cfor0, 1,24 hr
3-weeks-old 4 °C for 6, 12 hr
2-weeks-old 4°C for 3,6, 12 hr
4-weeks-old 4°C for 3,6, 12,24 hr
Under trifoliate fully 4°C for 0,4, 8 hr
expanded

One true-leaf stage 4 °C for 24 hr

20-days-old 0°Cfor2, 12 hr
4-week-old 4 °C for 24 hr
10-days-old 4 °C for 2 days
10-days-old 4 °C for 0, 12, 24, 48 hr

Database from PlantRegMap (http://plantregmap.cbipku.edu.cn/)

Complete expansion of 5 °C for 0, 12, 24 hr

the first trifoliate

Reference

Maruyama et al.
(2012)

Qiu et al. (2011)

Zhang et al.
(2012)

Jiang et al. (2009)

Lyu et al. (2020)

Ohnishi et al.
(2011)
Yang et al. (2018)

Chung et al.
(2013)

Wang et al.
(2019)

Bian et al. (2017)

Lopes-Caitar et al.
(2013)

Robison et al.
(2019)

Dong et al. (2021)

Pan et al. (2017)

Wang et al.
(2016)

Wang et al.
(2020b)

Xu et al. (2016)

Sun et al. (2020)

Zhang et al.
(2014)

Yamasaki et al.
(2013)

Yu et al. (2014)

Tian et al.
(2015a)

Duration of cold tolerance

Mid-term

Long-term

Long-term

Long-term

Long-term

Long-term

Mid-term

Long- & short-term

Short-term

Mid-term

Short-term

Mid- & short-term

Short- & mid-term

Short- & mid-term

Short- & mid-term

Short-term

Mid-term

Short- & mid-term

Mid-term

Long-term
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