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Small RNA sequencing agrigenome’

Introduction

Small RNAs are a group of non-protein-coding RNA molecules that are 18-40 nucleotides in length and play a role in gene-silencing and
post-transcriptional regulation of gene expression [1]. They play important roles in gene expression regulation in organisms especially during
development, cell proliferation and differentiation, apoptosis and are part of host defense pathways against foreign nucleic acids. Small RNA
population varies significantly within tissue types and species [2].

Small RNA sequencing is a Next-Generation Sequencing (NGS) technique that involves isolation and sequencing of small RNA species to
explore their abundance in various tissues or under varying conditions where they play important functional roles [3]. It helps to decipher their
abundance, function and helps to construct regulatory networks of miRNAs and their target genes [4]. NGS can query thousands of small RNAs
and lead to discovery of novel small RNAs their roles in tolerance and defense mechanisms [5].

Small RNA Sequencing at AgriGenome

AgriGenome offers comprehensive small RNA sequencing and bioinformatics analysis for miRNA profiling with the Illumina platform and
widely accepted analysis software. Small RNA Sequencing data generation at AgriGenome involves the following steps (Figure 1 & 2).

Sequencing Workflow

RNA Isolation Quality Check p L|brar¥ PCR Enrichment Size Selection
reparation

RNA Isolation using Quantification and As per standard As per standard Use of E-Gel 4% Illumina HiSeq 4000
appropriate protocol quality check of methodology used methodology used 1*50bp sequencing
that the smallRNA RNA>1pg and RIN in lab protocol/kit in lab protocol/kit

fraction value>0.8 instructions instructions

Bioinformatics Workflow

II Small RNA Library preparation and Sequencing
II Quality Check & Length Filtering
II Adapter Removal

II Other nc-RNA removal (Eg: t-RNA, r-RNA)
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Deliverables

Application

We provide the following bioinformatics o Delivers comprehensive view of the small RNA
deliverables after analysis: profile in samples

* Raw data quality control and length filter « Understanding how post-transcriptional regulation
« Reference-based mapping contributes to the phenotype

 Small RNA classification and quantification * Identifying conserved and novel small RNA

* Target gene prediction and annotation o Capture the small RNA targets and their annotation
* Identification of novel small RNAs « Understanding host-pathogen interactions and

« Differential expression analysis of small RNAs(GO disease progression

enrichment and KEGG enrichment) o Designing antisense-RNA for functionally important

* |dentification of target molecules of novel miRNAs gene targets
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