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Transcriptomics and Coral Reef Resilience

● Coral reefs are under imminent 
threat due to climate change

●
● Transcriptomics has emerged as a 

useful tool to measure stress 
response and mechanisms of 
resilience at the molecular level

●
● This analysis typically focuses on 

messenger RNA (mRNA), leaving 
non-coding RNAs out of the 
picture.



Understanding Non-Coding RNAs (ncRNAs)

● Constitute a significant portion of the transcriptome 
● DO NOT code for a protein
● microRNAs, small interfering RNAs, long non-coding RNAs (lncRNAs), etc.
● Roles in gene regulation other essential biological processes
● lncRNAs 200nt or greater

ProteinDNA RNA



Diverse Functions of lncRNAs

Sweta et al. 2019



lncRNA work in marine invertebrates



Gene Expression 

Expression 
Landscape

mRNA

Methylation ncRNA

● Contribution of lncRNAs 
to complex expression 
landscape

● Comparative analysis of 
lncRNAs across reef 
building species



Objectives

1. Identify lncRNAs in RNA-seq data
2. Characterize size distribution of lncRNAs
3. Compare lncRNA sequences across 3 species

Acropora pulchra Pocillopora meandrina Porites evermanni



lncRNA identification workflow



lncRNA Discovery

Filter for size

>199 nt

Filter for known 
coding genes

Remove previously 
annotated genes

Filter for 
predicted coding 

potential

Remove those 
transcripts with 
coding potential



Number of identified lncRNAs in each species

Acropora pulchra Pocillopora meandrina Porites evermanni

16,206 12,395 7,378



Comparison to other species

● Conservative estimates of lncRNAs in humans place are around 
30,000 to 60,000

● Other model organisms are similar
● General consensus that at least thousands of lncRNAs in marine 

inverts is common



Size distribution



BLAST sequence comparison

Merge lncRNA 
FASTAs

&

Create lncRNA 
databases

BLAST

Query: Merged 
FASTA

Databases: One for 
each species 

Join BLAST 
tables

Assess hits 
between species 

for homologs



BLAST lncRNA comparison

● Approximately 5% of transcripts are 
found in three species and 14% of 
sequences are present in two 
species.

● P. evermanni and P. meandrina had 
the least number of similar 
transcripts

Number of Hits

2 Species 3 Species

14% 5%



Conclusions

● Even under stringent filtering criteria, thousands of lncRNAs can be identified 
in corals from RNA-seq data

● Size distributions of lncRNAs follow similar trends across species
● A small number of homologs exist across all 3 species



Future work: conserved regions & function

● lncRNAs are poorly conserved 
across even closely related species
○ Sequence vs. functional 

conservation
○ Conserved regions

● Weighted gene co-expression 
network analysis

Species A

Species B

Species A

Species B

Conserved Regions

vs.



A better understanding of functionality

Narrowing down which lncRNAs may be most important to cellular 
function and stress response, gives us another metric to assess 
coral health and molecular mechanisms of stress response. 
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Thank you!
Questions?


