User Guide: Triticum aestivum circular RNA database (TaCircRNAdb)

TaCircRNAdb includes eight different tabs: Home, Circular RNA, Interaction, Functional
Annotation, Important Links, User Guide, Downloads, Team (Figure 1).

Home: The main page is strategically designed to offer visitors with a detailed presentation of
TaCircRNAdD, clarifying both its nature and significance. This facilitates deeper understanding
of fundamental objectives of the database, its range, and the extensive array of information.
Essentially, the homepage not only presents TaCircRNAdb but also explains the reasons behind
its significance to researchers, scientists, and stakeholders in agriculture. It emphasizes its
crucial contribution to the progress of wheat crop research and cultivation.
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About TaCircRNADb

Triticum aestivum, known as bread wheat, is among the most widely grown and economically crucial cereal crops on a
global scale. Wheat plants grow and thrive ideally in the temperature range between 20°C to 25°C. It is a source of dietary
carbohydrates, fibers, vitamins, minerals, and antioxi making it a nutriti important staple food for a significant
portion of the world's lation. However, the implications of stripe rust infection on the growth of crop leads to reduced
kernel size and loss in grain yield. It is widely ized that undergo i iption, that gives rise to
both coding genes and non-coding RNA (ncRNAS) that are encoded by specific regions in the genome.
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In our study, we conducted circular RNA analysis on two ’ e —

cultivars of wheat, viz, PBW343 (susceptible) and FLW30 e e SRR
(resistant), to identify different circular RNAs under control
(mock-inoculated) and treatment (Pst treated) conditions

across three different time durations (12, 48, and 72 hours). o iy

The TaCircRNADD serves as a valuable resource for circular o e Fsa.

RNAs in Triticum aestivum, that exhibit specificity towards /
biotic stress. The database contains predicted miRNA )

targets within circRNAs, followed by mRNA targets
regulated by these miRNAs, and their functional annotation.
This study represents the initial attempt to create a

Figure 1. The home page of Triticum aestivum circular RNA database (TaCircRNAdb)

Circular RNA: The page includes different types of circular RNA (Exonic, Intergenic and
Intronic) along with their positions. The circular RNA of two varieties viz. PBW343 and
FLW30 are present at different time point under control and treated conditions. The dropdown
menu consists of circular RNA present at different time points such as 12, 48 and 72 hr (Figure
2).
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Figure 2. The circular RNA ID’sopenstoa pop up which contains sequence information of
that circular RNA.



Interaction: It includes a dropdown menu consisting of interaction of Circular RNA with
miRNA and interaction of miRNA with mRNA. The miRNA page in a database is a specialized
section that focuses on miRNAs. Within this section, users can access comprehensive details
about specific miRNAs, including their sequences and associated target genes (Figure 3 and
4). It allows users to delve into specific miRNA data, offering a deeper understanding of their
regulatory functions, interactions with target genes, and potential impacts on diverse biological
processes.
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CircRNA interaction with miRNA

D mRNAAcc TargetAcc Expectation UPE  miRNAStart miRNAEnd TargetStart Target_End miRNA_Aligned_fragment

1 tae- 58:478758295- 1 23908 1 21 58271 58291 ACAAGUAUUUCUGGACGGAGG
mR1127b- 478918960
3p

tae- 5B:478758295- 25 19602 1 21 57359 57379 UACUACUCCCUCCGUCCGAAA
miR1128 478918980

3 e 18:689504569- 2.5 18556 1 2 49192 49214 CCUCCGUCUCGUAAUGUAAGACG
miR1130a 689555554

4 e 55:476758295- 25 23887 1 2 157975 157996  CAUAUACUCCCUCCGUCCGAAA
miR1133 478918980
tae- 58:478758295- 2.5 20773 1 2 159151 159172 AUAAAACCUUCAGCUAUCCAUC
miR7T757- 478918980
5p

6 tae- 58:478758295- 3 20453 1 21 58375 58395 UACUACUCCCUCCGUCCGAAA
miR1128 478918980

7 tae 56:478758295- 3 18979 1 21 103531 103551 UACUACUCCCUCCGUCCGAAA
miR1128 478918980

8 tee 30610139253 3 15683 1 2 37860 37881 UAGUACCGGUUCGUGGCUAACC
miR1131 610190476

9 e 58:476758295- 3 19753 1 2 58375 58396 CAUAUACUCCCUCCGUCCGAAA

Figure 3. Depicting the circular RNA interaction with miRNA along with their sequence
information and positions. This page establishes links to the miRBase database by clicking on
miRNA accession.
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D m RNA_Ace  Target_Acc Expectston UPE  mIRNA_Stat mIRNA_End Target Start Target_End mIRNA_Algned_tragment

1 tae. TraesCS1A02G0735003 O 11388 1 23 003 025 CACUACAUUAUGGAAUGGAGGGA
miR1118

2 tae. TiaesCSEB02G057200.1 O 12475 1 23 2738 278 CACUACAUUAUGGAAUGGAGGGA
mR118

3 tae- TmesCS1A02G07I0001 O 14509 1 2 500 820 UUCUUAUAUUGUGGGACAGAG
miR11200-

TraesCS1A02G0730002 O 14999 1 21 996 1016 UUCUUAUAUUGUGGGACAGAG

5 tae- TraesCSED02GOET400.1 O 21202 1 21 2116 2138 UAAUAUAAGAACGUUUUUGAC
mIR1120c
5

[ 1ae- TraesCS4AD2G493700.1 O 19.188 1 21 az6¢ 3284 UAAUAUAAGAACGUUUUUGAC
miR1120c-
5

7 tae- TraesCS3802G208500.1 0 16.495 1 21 3143 3163 UARUAUAAGRACGUUUUUBAC
miR1120c-
s

8 [ TraesCS20026003300.1 0 19223 1 21 4622 1642 UAAUAUAAGAACGUUUUUGAC
miR1120c-

9 tae- TraesCSID02G448700.1 O 1404 1 20 1008 1027 UAGAUACAUCCGUAUCUAGA
miR11228

Figure 4. Showing the list of miRNAs along with their respective targets. Users can access the
information about TamiRNA from miRBase website and the link has been provided in
Important links tab.

Functional Annotation: The dropdown menu includes Gene Ontology (GO) and Pathways
associated with genes involved in rust infection. The information in GO categories
encompasses biological processes, molecular functions, and cellular components (Figure 5).
The hyperlink to the respective databases on the specific ID is provided for further details. The
tab Pathways in drop down menu represents KEGG pathways associated with each gene.
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Figure 5. Users have the option to select the different gene ontology term from the dropdown

menu.
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Figure 6: Showing the diverse pathways associated with each gene. This page-establishes links
to the KEGG database to access pathway maps through pathway IDs.

Important Links: The links in the page provides information to different databases and
websites related to wheat and other plant species.

Downloads: This tab contains the links to the files which contains information of matched
CircRNA Id’s from our dataset with PlantCircBase. The second link provides annotation of
mRNA targets with their NCBI Id’s and their description about the functions of each gene.
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Figure 7. Conservation analysis of identified

contains circular RNA Ids of different species.
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Figure 8: Results from blast analysis
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