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Abstract In recognition of the increasing importance of big
data in biophysics, a new session called ‘Modelling, inference,
big data’ is incorporated into the IUPAB/EBSA Congress on
18 July 2017 at Edinburgh, UK.

The term ‘big data’ is used to describe data that are large and
complex, often manymagnitudes larger than current data size,
and likely containing much more noise. In the context of bi-
ology, big data are emerging due to technological advances
such as next-generation sequencing, single-cell technology
and high content imaging, to name just a few. For example,
while a typical RNA sequencing (RNA-seq) study generates
tens of genome-wide gene expression profiles, a single-cell
RNA-seq (scRNA-seq) study can generate tens of thousands
of gene expression profiles, each representing an individual
cell. Currently, research in computational biophysics tends to
be compute-intensive (e.g., molecular dynamic simulation,
large-scale simulation of the physiological function of an or-
gan, etc.) but uses relatively modest data size. Big data are
transforming the field into a much more data-intensive disci-
pline, requiring us to adapt to new challenges. If utilised prop-

erly, big data will open new opportunities to model gene reg-
ulation and cell-to-cell variability at a much finer scale.

In recognition of the increasing importance of big
data in biophysics, a new session called ‘Modelling,
inference, big data’ is incorporated into the IUPAB/
EBSA Congress on 18 July 2017 at Edinburgh, UK.
This session has two invited speakers: Dr. Joshua Ho
will present a talk on ‘Software scalability and valida-
tion in big data analysis’, and Dr. Christopher Yau will
present a talk on ‘From single cells to populations: sta-
tistical models for heterogeneous biological systems’.
Collectively, these two talks will examine three impor-
tant aspects of modern big data analysis: on-demand
scalability; validation of analytical software; and robust
statistical inference of noisy data.

Dr. Ho’s talk focuses on his recent work on using a
commercial on-demand cloud computing platform (e.g.,
Amazon Web Services cloud) and big data programming
frameworks (e.g., Apache Hadoop and Spark) to drasti-
cally speed up the processing of scRNA-seq data by
parallelising the processing task on large cluster of vir-
tual machines (Yang et al. 2017). He discusses how the
modern cloud computing paradigm is being used to deal
with the scalability problem in big data analysis.
Besides the scalability issue, Dr. Ho’s talk also touches
on another important yet often ignored issue in big data
analysis: validation of the correctness of big data anal-
ysis software. In particular, he explains why testing
such big data software is difficult and how state-of-
the-art software testing techniques can be used to im-
plement effective software quality assurance strategies
(Kamali et al. 2015; Troup et al. 2016).

Dr. Yau’s talk focuses on his recent work on developing
robust statistical methods and software to analyse scRNA-seq
data. The analysis of scRNA-seq data is challenging because
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they are much noisier compared to standard ‘bulk’ RNA-seq
data, with an excessive amount of ‘zeros’ in the data due to
signal dropouts. Dr. Yau’s group specialises in developing
statistical inference methods to capture properly that addition-
al noise, and correctly account for the additional variability in
downstream analysis, such as clustering (Pierson and Yau
2015) and inference of temporal transcriptional dynamics
(Campbell and Yau 2016).

The IUPAB/EBSA big data session also features five short
oral presentations selected from abstracts. They cover a wide
range of topics: ‘Transforming protein sequence and compo-
sition into numbers: a big data analysis tool for proteomics’ by
Rajaram Swaminathan, ‘Colonisation dynamics of bacteria in
mice’ by Florence Bansept, ‘Neuronal signalling pathways
estimated from whole-brain imaging data of C. elegans’ by
Yuishi Iwasaki, ‘MDbox: a cloud-based repository for molec-
ular dynamics simulations’ by Karman Condic-Jurkic, and
‘Understanding cancer phenomena using a thermodynamic-
based approach’ by Nataly Kravchenko-Balasha.
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