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INTRODUCTION

Circos [1] is a visualization tool developed by Krzywinski
et al. in 2009 for comparative genomics, which has become
an indispensable tool for newly sequenced genomes and
other genomic studies. [t enables the visualization of various

Abstract

We previously developed shinyCircos, an interactive web application for
creating Circos diagrams, which has been widely recognized for its graphical
user interface and ease of use. Here, we introduce shinyCircos-V2.0, an
upgraded version of shinyCircos that includes a new user interface with
enhanced usability and many new features for creating advanced Circos plots.
To help users get started with shinyCircos-V2.0, we provide detailed tutorials
and example input data sets. The application is available online at https://
venyao.xyz/shinyCircos/ and https://asiawang.shinyapps.io/shinyCircos/, or
can be installed locally using the source code deposited in GitHub (https://
github.com/YaoLab-Bioinfo/shinyCircos-V2.0).

KEYWORDS
Circos, data visualization, R/Shiny, shinyCircos, web application

Highlights

+ We presented a web application shinyCircos-V2.0 for creation of a
Circos plot.

«+ shinyCircos-V2.0 is an upgraded version of shinyCircos with a more user-
friendly interface and many new features.

+ Detailed tutorials and example input data sets are provided to enhance the
usability of shinyCircos-V2.0.

types of genomic data, including single nucleotide polymor-
phisms, InDels, genes, DNA methylation, and others, in a
circular format. Since its development, the Circos plot has
been frequently utilized to demonstrate similarities or
differences among diverse genomic features associated with
the same genomic regions. A typical Circos plot consists of

Yazhou Wang and Lihua Jia contributed equally to this study.
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Abstract

Noncanonical peptides (NCPs) are a class of peptides generated from regions previously thought of as noncoding, such as introns, 5’ UTRs,
3* UTRs, and intergenic regions. In recent years, the significance and diverse functions of NCPs have come to light, yet a systematic and
comprehensive NCP database remains absent. Here, we developed NCPbook (https:/ncp.wiki/ncpbook/), a database of evidence-
supported NCPs, which aims to provide a resource for efficient exploration, analysis, and manipulation of NCPs. NCPbook
incorporates data from diverse public databases and scientific literature. The current version of NCPbook includes 180,676 NCPs
across 29 different species, evidenced by MS, ribosome profiling, or molecular experiments. These NCPs are distributed across
kingdoms, comprising 123,408 from 14 plant species, 56,999 from 7 animal species, and 269 from 8 microbial species. Furthermore,
NCPbook encompasses 9,166 functionally characterized NCPs playing important roles in immunity, stress resistance, growth, and
development. Equipped with a user-friendly interface, NCPbook allows users to search, browse, visualize, and retrieve data, making it

an indispensable platform for researching NCPs in various plant, animal, and microbial species.

Introduction

Peptides are small biological compounds comprised of 2 to 100
amino acid (AA) residues that play critical roles in various biolog-
ical processes (Tavormina et al. 2015). Noncanonical peptides
(NCPs) are a class of peptides derived from noncanonical
ORF regions such as introns, 5° UTRs, 3* UTRs, and intergenic
regions. As a distinct class of peptides, NCPs have gained
substantial attention due to their increasing recognition as
biologically significant entities in various organisms. For instance,
microRNA-encoded peptide858a  (miPEP858a), microRNA-
encoded peptide1l65a (miPEP165a), microRNA-encoded peptide
171b (miPEP171b), Vitis vinifera microRNA-encoded peptide171d
(vvi-miPEP171d), and microRNA-encoded peptide172c (miPEP
172c) in plants (Lauressergues et al. 2015; Couzigou et al. 2016;
Sharma et al. 2020; Chen, Deng, et al. 2020) and AW112010, a pep-
tide located in endoplasmic reticulum, and myoregulin in human
and animals (Anderson et al. 2015; Jackson et al. 2018; Sun et al.
2021) have been reported to play significant roles in various biolog-
ical processes, including growth, development, translational regu-
lation, and environmental responses. In our previous study, we
developed an integrated peptidogenomic pipeline for the large-
scale discovery of plant NCPs and identified antifungal activity
conferred by NCPs (Wang et al. 2020; Tian et al. 2021).

Moreover, a plethora of evidence from a diverse range of stud-
iesin plants and animals has revealed that NCPs canindeed be en-
coded by noncoding RNAs (ncRNAs), including long ncRNAs
(IncRNAs), microRNAs (miRNAs), circular RNAs (circRNAs), and
small nuclear RNAs (Wang, Mao, and Liu 2019; Ormancey et al.

2021; Vale et al. 2021; Xing et al. 2021; Lauressergues et al. 2022;
Luo et al. 2022). It is worth noting that an increasing number of
NCPs derived from ncRNAs have been investigated for their signif-
icant roles in various physiological and biological processes. For
example, an NCP (miPEP165a) encoded by pri-miR165a plays a
crucial role in root development in Arabidopsis (Arabidopsis
thaliana) (Lauressergues et al. 2015). In Drosophila (Drosophila
melanogaster), 4 NCPs encoded by an IncRNA are required for
epidermal differentiation (Kondo et al. 2010).

Biological databases are comprehensive libraries of biological
molecules collected from high-throughput experiments, computa-
tional analysis, and published articles. They play a crucial rolein as-
sisting scientists in analyzing and explaining various biological
phenomena, including growth, development, stress response, and
metabolism (Baxevanis and Bateman 2015; Boschiero et al. 2020).
With the increasing interest in NCPs, several novel NCPs have
been discovered and characterized. Nevertheless, researchers still
face significant challenges when probing the functional roles of
NCPs due to the dispersion of relevant information throughout
the existing literature. Previously, several databases like small pro-
tein (SmProt), small peptides encoded by noncoding RNAs in cancer
patients (SPENCER), and plant ORF (PsORF) have documented pep-
tides derived from ncRNAs or small ORFs (SORFs) (Chen, Li, et al.
2020; Li et al. 2021; Luo et al. 2022). While these databases provide
valuable information, most of them contain limited numbers of
NCPs derived from a few types of noncoding regions in a small num-
ber of species. Additionally, some of these databases archived pre-
dicted NCPs without supporting evidence. Therefore, there remains

Received January 30, 2024. Accepted May 10, 2024.
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Using landscape genomics to
assess local adaptation and
genomic vulnerability of a
perennial herb Tetrastigma
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Zhengzhou, China, *School of Pharmacy, Xi'an Jiaotong University, Xi'an, China, *Key Laboratory of
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Zhejiang University, Hangzhou, China

Understanding adaplive genetic variation of plant populations and their
vulnerabilities to climate change are critical to preserve biodiversity and
subsequent management interventions. To this end, landscape genomics may
represent a cosl-efficient approach for investigating molecular signatures
underlying local adaplation. Tetrastigma hemnsleyanum is, in its native habitat, a
widespread perennial herb of warm-temperate evergreen forest in subtropical
China. Its ecological and medicinal values constitute a significant revenue for local
human populations and ecosystem. Using 30252 single nucleotide
polymorphisms  (SNPs) derived from reduced-representation genome
sequencing in 156 samples from 24 sites, we conducted a landscape genomics
study of the T. hemnsleyanum to elucidate its genomic variation across multiple
climate gradients and genomic vulnerability to future climate change. Multivariate
methods identified that climalic variation explained more genomic variation than
that of geographical distance, which implied that local adaptation to
heterogeneous environment might represent an important source of genomic
variation. Among these climate variables, winter precipitation was the strongest
predictor of the contemporary genelic structure. Fsy outlier tests and environment
association analysis lolally identified 275 candidate adaptive SNPs along the
genetic and environmental gradients. SNP annotations of these pulatively
adaplive loci uncovered gene functions associated with modulating flowering
time and regulating plant response Lo abiotic stresses, which have implications for
breeding and other special agricultural aims on the basis of these selection
signatures. Critically, modelling revealed that the high genomic vulnerability of
our focal species via a mismatch between current and future genotype-
environment relationships located in central-northern region of the T.
hemsleyanum’s range, where populations require proaclive management
efforts such as assistant adaptation to cope with ongoing climate change.
Taken together, our results provide robust evidence of local climate adaption

01 frontiersin.org
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Soybean (Glycine max (L.) Merr.) is a globally significant crop, widely cultivated for oilseed production and
animal feeds. In recent years, the rapid growth of multi-omics data from thousands of soybean accessions
has provided unprecedented opportunities for researchers to explore genomes, genetic variations, and gene
functions. To facilitate the utilization of these abundant data for soybean breeding and genetic improve-
ment, the SoybeanGDB database (https://venyao.xyz/SoybeanGDB/) was developed as a comprehensive
platform. SoybeanGDB integrates high-quality de novo assemblies of 39 soybean genomes and genomic
variations among thousands of soybean accessions. Genomic information and variations in user-specified
genomic regions can be searched and downloaded from SoybeanGDB, in a user-friendly manner. To facil-
itate research on genetic resources and elucidate the biological significance of genes, SoybeanGDB also
incorporates a variety of bioinformatics analysis modules with graphical interfaces, such as linkage dis-
equilibrium analysis, nucleotide diversity analysis, allele frequency analysis, gene expression analysis,
primer design, gene set enrichment analysis, etc. In summary, SoybeanGDB is an essential and valuable

resource that provides an open and free platform to accelerate global soybean research.

&o{nmmwwqcmgrk of Computational and
S 0 0 H = IC-ND license (http://creative-
jiaojiao Liu (1954346269@qq.com) E‘,Eﬁi‘tslorg”Iccnsch,by_nc_n ey

1. Introduction

Soybean, one of the world's most essential crops, is widely used
in diverse food products and serves as an excellent source of protein
for animal feeds (https://www.fao.org/). Achieving high yield and
enhancing the qualities of oil and protein are the major goals of
soybean breeding and genetic improvement, which require sys-
tematic investigation of genomic variations associated with agro-
nomical traits. Leveraging high-throughput and precise genotyping
and phenotyping data obtained from experimental or natural/wild
populations represents an efficient strategy to uncover the genetic
mechanisms underlying diverse phenotype variations in various
organisms [1-3]. With the rapid advancement of sequencing

* Corresponding authors.
E-mail addresses: liyang@henau.edu.cn (Y. Li), yaowen@henau.edu.cn (W. Yao),
yihanwang@vip.163.com (Y. Wang).
! These authors contributed equally to this work.

https://doi.org/10.1016/j.csbj.2023.06.012

technology, a large number of soybean accessions have been se-
quenced to elucidate the genetic basis of various agronomic traits
and facilitate molecular breeding in soybean [4-7]. In different types
of soybean biological studies, genomic variations such as SNPs, In-
Dels, structural variations (or genomic rearrangements), and copy
number variations have been employed to identify candidate varia-
tions/genes for in-depth functional analysis in soybean.

With the explosive growth of biological data generated by high-
throughput sequencing and other biotechnologies, a comprehensive
genome database has become an indispensable tool for studying
various organisms [8-10]. Currently, three soybean-related genome
databases are available, including SoyBase [11,12], SoyKB (Soybean
knowledge base) [13], and WildsoyDB [14]. SoyBase is the leading
soybean database based on the genome of Glycine max L. cv. Wil-
liams 82, which was the first reference genome for soybean and has
greatly contributed to functional genomic studies of soybean [15].
SoyBase encompasses genome sequences and gene annotations of
Williams 82, along with diverse datasets such as gene expression
data, epigenetic data, molecular markers, and phenotypic traits

2001-0370/© 2023 The Authors. Published by Elsevier B.V. on behalf of Research Network of Computational and Structural Biotechnology. This is an open access article under the
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Abstract

Background: Soil microbiome is an important part of the forest ecosystem and participates in forest ecological res-
toration and reconstruction. Niche differentiation with respect to resources is a prominent hypothesis to account for
the maintenance of species diversity in forest ecosystems. Resource-based niche differentiation has driven ecological
specialization. Plants influence soil microbial diversity and distribution by affecting the soil environment. However,
with the change in plant population type, whether the distribution of soil microbes is random or follows an ecologi-
cally specialized manner remains to be further studied. We characterized the soil microbiome (bacteria and fungi) in
different plant populations to assess the effects of phytophysiognomy on the distribution patterns of soil microbial
communities in a temperate forest in China.

Results: Our results showed that the distribution of most soil microbes in different types of plant populations is not
random but specialized in these temperate forests. The distribution patterns of bacteria and fungi were related to the
composition of plant communities. Fungal species (32%) showed higher specialization than bacterial species (15%)
for different types of plant populations. Light was the main driving factor of the fungal community, and soil physico-
chemical factors were the main driving factor of the bacterial community.

Conclusion: These findings suggest that ecological specialization is important in maintaining local diversity in soil
microbial communities in this forest. Fungi are more specialized than bacteria in the face of changes in plant popula-
tion types. Changes in plant community composition could have important effects on soil microbial communities by
potentially influencing the stability and stress resistance of forest ecosystems.

Keywords: Distribution patterns, Soil microbes, Forest ecosystem, Plant population, Specialization, Niche
differentiation

Introduction

Soil microbiome not only plays a critical role in regu-
lating ecological processes relevant to nutrient cycling
and carbon [1], but also produces strong positive feed-
back to promote plant regeneration and succession [2].

"Yun Chen and Jingjing Xi contributed equally to this work Soil microbial communities’ kind mutualistic depend-
"Correspondence: shacyizhen@ 126 com; yzlso@ 163 com ent associations with soil and plants to enhance nutrient
‘Co‘lege of Life Sciences, Henan Agricultural University, No 63 Agncultural absorpnon l3l The synergistic effect between the above-
Road, Zhengzhou 450002, China ground plant community and the underground microbial
Full list of author information is available at the end of the article community contributes signiﬁcantly to the restoration
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Disturbance is an important factor that affects spatial heterogeneity and community succession in
forest ecosystem (Zhang and Shangguan, 2006). This factor plays an important role in changes
in species composition during plant community renewal and reconstruction. In addition to
transformations of ecosystems caused by natural disasters, forest communities worldwide are being
increasingly altered by human interference (Dong et al., 2005). Human disturbance can have an
impact on the biodiversity of forest communities (Singh, 1998; Laurance and Peres, 2006; Laurance
et al., 2014). With the intensification of human activities, the influence of human disturbance on
ecosystem has gained increasing attention (Ye, 2000; Liu et al., 2002). Studying the effects of human
disturbance on species diversity is of great significance for renewal and development of forest
communities (Fang et al., 2019).
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W B KER (Oleaccac) FA T FHHHPIMNEHH (Lamiales), ZEHEMFE RS B UL 5 E 5
ey 117 B PR B A (L T e V2 AR, (BARGE 4r HE T kW 8 F A AR, PR EPHE T K BRHR P B
IR R . ABFF NCBI FET 27 PARRBIHREEFAFS], i 7 ARRE 5 A% 4 AT 19
AN 8 AN 27 AER, R ILEAT M R IRBE FIA LL B DNA & IBES 0BT . &5 REW (1) KRR R -k
EERA R BRI kL5 K, K/ME 154kb~159kb, 117 80 MR EAMISER, 304 t(RNA f 4/ rRNA:
(2) Mo ikgikgbbs R, LSC 5 IRb F SSC 5 IRa XML S 2R 70 514 rpl2 B yefl, (BLERKAI LA
[FIFERE A Y gk . SEARME T RIDAREEL 5 AP UERRIR (Jasmineae) R 4E~20 kb A8 H
aceD BEREMER, WEXHFIHAMBE: (3) MEF HEEREH &M, ROTGEDN MR h BRI E
R4 FE X AR B F RS E RE D RIEEERF: (4) B FAREFHRARBRGREM, SRIFHA
BRI 5 AR 4T, STASREAR B BFik, ARUFRESE T AR R4 e AR R R0 %
SERRAHREEM, NAKAREHEMN RG R E Fodfs 2 FAE M0 7 20E B0 2Rl

RO ARl SR REEEAL P RS LA DNA #E6: RERE

Comparison and DNA Barcoding Analysis of Chloroplast

Genomes in Oleaceae

Liu Rui Wang Bei GuoPeng Liu Yanpei Wang Yihan Shang Fude® Lin Nan®
College of Life Sci Henan Agricultural University, Zhengzhou, 450002

*Co 1 1 fudech " 1 adu.cn: li "3@]63.com

P 5

Abstract  Oleaceae, one of typical family within Lamiales, is widely cultivated in the world due to the high
ornamental and economic value. The definition and discrimination have been challenging based on traditional
taxonomy, which highly impedes the protection and utilization of Oleaceae plants. In the current study, 27
chloroplast genomes were downloaded from NCBI, covering 5 tribes, 4 subtribes, 19 genera, 8 sections and 27
species of Oleaceae. We are aiming to explore the comparison and DNA barcoding of chloroplast genomes in
Oleaceae, and our results showed that (1) the chloroplast genomes of Oleaceae exhibited a typical quadripartite
structure, and the length of chloroplast genomes of Oleaceae ranged from 154 kb to 159 kb, including 80 protein-
coding genes, 30 tRNA, and 4 rRNA; (2) comparison of quadripartite structure found the boundary genes of
LSC/IRb and SSC/IRa were rpl2 and ycfl, respectively, but degrees of gene expansion and contraction have been
various among different tribes of Oleaceae. Meanwhile, synteny analysis revealed that Jasmineae was distinct from
other tribes of Oleaceae by ~20 kb inversion and the loss of accD gene: (3) compared to international universal
barcodes, variable hotpot regions and chloroplast genomes greatly improved the identification rate of Oleaceae
species; (4) our phylogenetic trees based on different matrixes were highly consistent and supported Oleaceae
divided into 5 tribes and 4 subtribes, the result was basically consistent with previous studies. Therefore, this study
confirmed that chloroplast genomes play an important role in the identification of plants in Oleaceae, and our study
will lay a theoretical foundation in promoting phylogeny and the research of genetic diversity in Oleaceac.

Keywords Oleaceae: Chloroplast genome; Comparison of quadripartite structure; DNA barcoding; Phylogeny
ABEF} (Oleaceac) R T FHHMAIEH A (Lamiales), AR RHE Y B o046 fE Rl AR HX,
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BEA AR IRB R, B SR
mi H 23 9 & (Hansen, 2015). IPCC (Intergovern-
mental Panel on Climate Change)#f 5i4f £ 5 i, #H
tb2ofit4 K, HEiARSECLMML4°C, iz
T g = E R R AEM A, EUb R % 42 (Lobell
etal., 2011). Ak, FHREEDHHBEMATRAEE
TR . TEBHE N — R R AR RS R D RE M BU N A
mAbE, AEXARFAME, 2R FHEYEHE
WM EE NS . hTEnSEg, FkpoTR
EHmuitt. dEsmRENREERR(EER
%,2014). AR, MEEM AR IER 2
VEPIIE AR 7R RSE A RTR. 160 R & el Fxd sk
WHEUK, WiRSBHEREME R R R, WEDM
RO AL R B K, R SBORTE™. Hit,
T8y fe R R B AL ) BF S AR O B 02 ST I T A

WG T, 8 TRIERES CLL LT,
MR s zERGE. T2 EEEDNNE(TH-
ticum aestivum). /K¥%(Oryza sativa)fl & K (Zea
mays), HIFIEMIEPEE S, 5 EEg ™
HPFIRKS, W SEEER & E 7% (Barnabas et
al., 2008). /KRS ok i A58 EEl £ 28°CLL |, iR
FERF#1°C, Mol KR~ £98%. AR
M #33°C, 2 FEALH R ERH13%; MiEEA &

ichs B0 2018-06-10; #52 H 1: 2018-10-06
HEWH: F¥ARHTHEE(No.31800260)
* #if{E#%. E-mail: dna_gtp@163.com; twang@ibcas.ac.cn

125

F|39°C, ML FBULH AW RFENE, HER K EM
1E 4 X1 % (Prasad et al., 2006; Endo et al.,
2009). FHigxd /N E Oy, RN R,
PRHGIE A 30°CH S & /ML F R B W M 7E
NERBEIME, KMBMERE@25°C, AX)BEKm
/NFEHITEH) % B (Farooq et al., 2011). it4h, # R K.
i 42(Sorghum  bicolor)fl X 7 (Hordeum vulgare)“
MR R, AXKBERS F32°CaxiEhn K EEMR
AS (6] 8 £ i S wi (Lyakh et al,, 1991; Liu et al.,
2015).

PR B AR R A, R 38 w2
HUBI AT SEARRT B . (BBE 7 B E AR R R U A E
FAFEHARMRE, AMTHER RN EN CH
—EINiH(Qin et al., 2008; Jagadish et al., 2010;
Yang et al., 2015; Gonzalez-Schain et al., 2016;
Keller et al., 2017, 2018). A< kX miR AHEIER)
RESEMRES. E8mmEREREYH], CLRAER
ek A BF 5 30 BT REAT 55, AMDRAR B AR
Prfi .
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