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Before we move on..

ChatGPT is everywhere! Natural Language Processing is the principle behind it!!
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1. What is Natural Language Processing?
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Natural Language Processing (NLP)

• Branch of AI→ Giving computers the ability
to understand text

• Computational Linguistics + Statistical and
Machine Learning Models

• Very good chance you’ve interacted with
NLP!
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2. Why do we Natural Language Processing?
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Applications

• Large volumes of text data!!
• Structuring a highly unstructured data source
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3. Understanding Biological Networks
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Biological Networks
• A holistic understanding of biological systems is important to:

• Generate hypotheses for biological systems
• Identify drug targets and biomarkers

• Computational network models can help in describing complex interactions

Gene Regulatory, Metabolic and Protein Interaction Networks
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4. NLP for Biology
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Traditional Pipeline

• Exhaustive manual curation
• The Steps:

• Get textual data according to the user’s context
• Look for entities and relations in each PubMed abstract (or full-text)
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Task 1: Information Retrieval
Biomedical Information Retrieval using Generative Pseudo Labelling

• Science of searching for documents themselves
• Give a query→ Get a document

Query Generation
via T5

Symptoms of
COVID-19

...

What are the
symptoms of
COVID-19?

Hard Negative Mining
via dense retrieval

Coughs are
...What are the

 symptoms of
COVID-19?

Pseudo Labeling
via cross encoder

What are the
 symptoms of
COVID-19?

10.3

8.2
0.5
3.2
6.9

Symptoms of
COVID-19

...

Coughs are
...

Training Bi-encoder

Retrieve→ bi-encoders and Re-Rank→ cross-encoders

Roshan Natural Language Processing · NLP for Biology ◦ • ◦ ◦ ◦ ◦ Page 7 / 11



Task 2: Biological Network Reconstruction
Named Entity Recognition and Relation Extraction

Thioredoxin-interacting protein (TXNIP) is an α-arrestin family protein that is induced in response to glucose
elevation. It has been shown to provide a negative feedback loop to regulate glucose uptake into cells, though
the biochemical mechanism of action has been obscure. Here, we report that TXNIP suppresses glucose uptake
directly, by binding to the glucose transporter GLUT1 and inducing GLUT1 internalization through clathrin-coated
pits, as well as indirectly, by reducing the level of GLUT1 messenger RNA (mRNA). The glucose influx through
GLUT1 restores ATP-to-ADP ratios in the short run and ultimately induces TXNIP protein production to suppress
glucose uptake once energy homeostasis is reestablished.

Gene/Protein Chemical Cell Function

• Relations Extracted:
• Glucose→ TXNIP
• TXNIP − [ Glucose uptake
• TXNIP − [ GLUT1 mRNA − [ GLUT1
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Task 2: Biological Network Reconstruction
BioBigBird for Biomedical Language Understanding

• Attention is all you need!a

• Attention(Q,K,V) = softmax
(

QK>√
dk

)
.V

• Query (Q): Text in the search bar
• Key (K): Video title
• Value (V): Best matched videos

aVaswani et al., Advances in neural information processing systems (2017).
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Summary and Future work

• The Next Frontier For Large Language Models Is Biology!
• Manual annotation (INCEPTION‹1›)
• Inclusion of multi-omics data for accurate reconstruction
• Modelling disease conditions

‹1›Klie et al., Proceedings of the 27th international conference on computational linguistics: system demonstrations (2018).
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Thank You!

Any Questions?

roshanmsb.github.io bt21d401@smail.iitm.ac.in
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