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Atale of tumors

M Check for updates

Recent technological advances for
studying the biology of tumors have
expanded our understanding of
cancer.

ancer is one of the most com-

plex and elusive problems in

biological research. While dec-

ades of research in the field of

tumor biology have propelled
our understanding of the pathophysiology
of cancer, which in turn has enabled inter-
ventional and therapeutic strategies, there
remain many unanswered questions sur-
rounding this disease.

At Nature Methods, we have been closely
following progress in this field, especially as
recent technological developments advance
our ability toinvestigate the molecular bases of
cancer. Inthisissue, we feature several pieces
highlighting recent methods developmentin
thisfield. These papers and other related con-
tentare also available in an online Collection.

Thefield of cancer research has always been
heavily reliant on model animals for modeling
the in vivo complexities of human cancers.
However, these models fail to fully recapitu-
late genetic, immune and metabolic features
observedinvivoinhumans.Inaddition, theuse
ofanimals poses ethical considerations. These
challenges are discussed by Kuperwasser and
colleagues in their Perspective’, in which they
delve into emerging 2D and 3D organoid sys-
tems for modeling tumors in vitro.

One of the key things to keep in mind when
developing a high-fidelity tumor model sys-
tem s that it should capture not only key fea-
tures of the tumor cells but also the relevant
structures and functions of the surrounding
tumor microenvironment. Inthe last fewyears,
research hasincreasingly pointed towards the
critical role of the tumor microenvironment

intumorinitiation, progression and response
to intervention. In their Review?, Nia et al.
describe the four physical hallmarks of cancer
and thetools and models available to advance
the emerging field of physical oncology.

Itisanestablished fact that the stromaland
immune compartments exert their effects
on the tumor and vice versa. However, the
involvement of the microbiome in oncogen-
esisand metastasis or whether it playsanyrole
at all remains a fierce debate in the commu-
nity. Ma, Spakowicz and colleagues present a
Perspective’ that clarifies some of the confus-
ing terminology in this space and envisages
technological and analytical strategies that
will generate reliable insights into the proper-
ties of the tumor microbiome.

It would be remiss to discuss technologi-
cal advancements in a field and not mention
the burgeoning role of artificial intelligence
(Al) approaches. Cancer biology research,
like many fields, is being revolutionized by
the recent breakthroughs in Al technologies.
In a previous Comment* published in Nature
Methods, Fan etal, discuss how Al-based tools
have enabled theinterpretation of large-scale
multimodal cancer genomic datasets. Addi-
tionally, deep learning-based causal discov-
ery methods cannow unlock complex genetic
and epigenetic relationships that control
tumor growth and progression. In another
past Comment®, Quailand Walsh address how
spatial proteomics combined with computer
vision hasbeen used to explore spatial organi-
zation of tumors and immune cells within the
microenvironment.

To explore new ways to foil cancer, some
researchers are returning to classic con-
ceptsincancer evolution. Inthisissue’s News
Feature®, journalist Vivien Marx investigates
how scientists assess tumors as multidimen-
sional, constantly evolving entities in their
currentand future work.

Indeed, advances in cancer genomics
methods now allow researchers toinvestigate
drivers of tumor evolution. Aresearch paper’
by Wu et al. reports Clonalscope, a method
that leverages copy number alterations
to identify genetically distinct cancer sub-
clones. Recently, we also published SAVANAS,
analgorithmfor detecting somaticstructural
variants and copy number alterations, key
genomic features that underpin cancer driver
mutations.

Nature Methods aims to champion tech-
nology and methods development for basic
biological research. Cancer biology studies
tend to have a clinical and translational bent,
but they must be bolstered by basic biological
research for understanding the fundamental
origins and mechanisms that lead to cancer.
Thus, we are very excited by new tools that
openawindow into the biology and behavior
of tumors, and we welcome manuscripts in
this area. Cancer research is a vast and com-
plicated area with serious implications for
human health, butstillcomprises many under-
explored genres. We are watching this space
for novel methods, models and resources that
enable studies into the tumor microbiome,
the tumor metabolome, cancer evolution,
tumor-immune crosstalk and more.
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