Supporting Information

A multi-omics integrative gene network of pear (Pyrus)
Hongxiang Li1, Xin Qiao1, Yuanpeng Huo1, Lanqing Li1, Kaijie Qi1, Zhihua Xie1, Weikang Rui1, Yuhang Yang1, Qionghou Li1, Ying Zou1, Libin Wang1, Shaoling Zhang1*
1 Sanya Institute of Nanjing Agricultural University, National Key Laboratory of Crop Genetics and Germplasm Enhancement and Utilization, College of Horticulture, Nanjing Agricultural University, Nanjing 210095, China

Supplementary Figures
[image: image1.jpg]Network Type

GENIE3

WGCNA

B
1e6
o Dsi
o Ds7 4.01 =7 Low Confidence
351 || Moderate Confidence
.| High Confidence
5 3.0-
€25
>
U) 2-0
()
215
LL
1.0 1
0.5
0.2 0.4 0.6 0.8 1.0 1.2 0 weena PCC GENIE3 MERGE
Edges Number 1e6 Network Type

WGCNA PCC GENIE3

DS6 DS6




Figure S1. Statistics on the number of edges constructed from different datasets using different methods.

(A) Edge statistics of networks constructed from different methods and datasets. (B) Edge statistics for high-, moderate- and low-confidence CoE networks constructed using different methods. (C) Venn diagram showing the number of edges in networks constructed from different methods and datasets.
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Figure S2. Overview of multi-omics data.

(A) Heatmap of 3D interaction intensity across 17 chromosomes of pear. (B) Distribution of circRNA, lncRNA, and microRNA on 17 chromosomes of pear. (C) Distribution of chromatin open region peaks on 17 pear chromosomes.
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Figure S3. Overview of structure-based PPI network

(A) Distribution of mean pLDDT scores for all predicted protein structures in the pear genome. (B) Distribution of pTM scores for all predicted protein structures in the pear genome.
[image: image4.jpg]@E;?'j%%d (Strandl:;evgif?calt?aNA—seq) (ESIYIVAC-’:etg) Raw MS data| , | Ath PPls \

S:ii‘:apt Annotate MaxQuant] = (Diamond
SAMtools CIRI unique reads

BLAST

transcriptome. TPM circRNA.TPM MiRNA.TP Corr

iWGCNA—» Nocoding Network

(I

Raw data ) -_ i Genome fasta
ATAC-seq Annotation gff
Clean data

get_TSS_up_or_
down_2.5k_fa.py,

TF possible
binding region
FIMO

Orthofinder;

"(

BEDTools
bed file
fimo file

I\/IIIaCSZk tran_fimo_to
call pea
tran_fimo_to ) network.py

etwork.p

A
Tran Ath ID
to pear ID

Matrix file
Fithic2
Inter chromosome| {Intra chromosome
contacts contacts
3D Inter 3D Intra
Network Network

Open Ct_\romatin +
| | ATAC-PWM Network | PWM Network

FIMO

=
)
QL
< <
< T
: Y
w

Structure-based PPI Network

COE Network 3D Genome Network

TF-target Regulatory Network

List of genes with known functions




Figure S4. Workflow for constructing various types of networks.

Square boxes indicate data files; circular boxes indicate software or analytical steps.
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Figure S5. Intersection statistics of hub genes across different networks.
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Figure S6. Validation of the interaction among PbrSnRK1α, PbrSnRK1β, PbrII5 and PbrvacInv5.

(A) Confocal imaging of Arabidopsis protoplasts expressing PbrSnRK1α-GFP and AtSnRK1α-mCherry after 16 h incubation. Scale bar, 10 μm. (B) Confocal imaging of Arabidopsis protoplasts expressing PbrSnRK1β-GFP and AtSnRK1β2.1-mCherry after 16 h incubation. Scale bar, 10 μm. (C) Changes in the localization of PbrSnRK1α subcells by PbrSnRK1β. Scale bar, 10 μm. (D) Y2H validation of PbrSnRK1α (290–515) interactions with PbrSnRK1β. (E) LCI validation of PbrSnRK1α (290–515) interactions with PbrSnRK1β. (F) Y2H and LCI of PbrSnRK1α and PbrvacInv5. (G) Y2H and LCI of PbrSnRK1α and PbrII5.
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Figure S7. Impact of PbrSnRK1α and PbrSnRK1β overexpression on pear fruit or calli sugar composition.

(A) Transient overexpression of PbrSnRK1α: RT-qPCR analysis and soluble sugar content. One-way ANOVA was performed. *P < 0.05, **P < 0.01, ***P < 0.001. (B) Transient overexpression of PbrSnRK1β: RT-qPCR analysis and soluble sugar content. (C) PbrSnRK1α transgenic calli: left, DNA identification; middle, RT-qPCR; right, soluble sugar content. (D) PbrSnRK1β transgenic calli: left, DNA identification; middle, RT-qPCR; right, soluble sugar content.
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Figure S8. Subnetworks of PbrSOT2.

(A) Subnetwork of PbrSOT2. (B) Predicted regulators of PbrSOT2.
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Figure S9. Subnetworks of genes associated with fruit acidity regulation.

(A) Subnetwork of PbrMa1. (B) Predicted regulators of PbrMa1. (C) Subnetwork of PbrALMT. (D) Subnetwork of PbrPH.
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Figure S10. Subnetworks of genes associated with stone cell formation in pear fruit.

(A) Subnetwork of PbrNSC and PbrLAC. (B) Predicted regulators of PbrNSC and PbrLAC. (C) Subnetwork of PbrSTONE. (D) Subnetwork of PbrbZIP48.
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Figure S11. Subnetworks of genes associated with fruit ripening.

(A) Predicted regulators of PbrEIL1, PbrEIL2, PbrEIL3 and PbrEBF3. (B) Subnetwork of PbrEIL1, PbrEIL2, PbrEIL3 and PbrEBF3. (C) Subnetwork of PbrFSD1 and PbrCDS5.
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Figure S12. Mean SDs of duplicated genes in different types of networks.

P values were calculated by Mann-Whitney U test (**** P < 0.0001).
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Figure S13. Changes in network divergence patterns of duplicated genes between co-expression and interactome network.

(A) Changes in network divergence patterns of WGD-derived gene pairs between co-expression and interactome network. TD-derived (B), PD-derived (C), TRD-derived (D) and DSD-derived (E). Conservation (Type I), Subfunctionalization (Type II), Neofunctionalization (Type III and IV) and Nonfunctionalization/Specialization (Type V).
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Figure S14. Proportion of network divergence pattern changes of duplicated genes from co-expression to interactome network.

(A) Proportion of network divergence pattern changes of duplicated genes from co-expression to interactome network. Conservation (Type I), Subfunctionalization (Type II), Neofunctionalization (Type III and IV) and Nonfunctionalization/Specialization (Type V).

(B) Proportion of convergence, divergence, and consistent types in network divergence pattern changes of duplicated genes from co-expression to interactome network.
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Figure S15. Network divergence patterns of duplicated gene pairs derived from different time periods.

(A) Network divergence patterns of WGD-pairs derived from different time periods. TD-pairs (B), PD-pairs (C), TRD-pairs (D) and DSD-pairs (E).
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Figure S16. Network divergence patterns of WGD-pairs generated from recent and ancient WGD.
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Figure S17. Network divergence patterns of younger (Ks < 0.1) and older (Ks ≥ 0.1) TD/PD-derived pairs.

(A) Network divergence patterns of younger and older TD/PD-pairs. (B) Network divergence patterns of younger and older TD-pairs. (C) Network divergence patterns of younger and older PD-pairs.
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