BIQLOGY

HOW COMPLEX SYSTEMS THEORY BHEDS NEW LIGHT TN
THE ARAPTIVE DYRAMICS OF VIRAL POPULATIONS

Viruses are everywhere, infecring all sores of
living organisms, from the dniest baceeria o
the largest mammals. Many are harmful par-
asites, but viruses also play a major role as
drivers of our evolution as 2 species and are
essential regulators of the composition and
complexity of ceosystems on 2 global scale,
This concise book draws on complex systems
theory to provide a fresh lock ar viral origins,
populations, and evolution, and the cocvolu-
tionary dynamics of viruses and their hosts.

Mew viruses contimie to emerge that
threaten people, crops, and farm animals. Vi-
rises constantly evade our immune systems,
and antiviral therapies and vaccination cam-
paigns can be powerless against them. These
unique characteristics of virus biology are a
consequence of their remendous evolurion-
ary porential, which enables viruses to quickly
adapt to any environmental challenge. Ri-
card Solé and Santiago Elena present 4 uni-
fied framework for understanding viruses as
complex adaptive systems. They show how
the applicition of complex systems theory wo
viral dynamics has provided new insights into
the development of ATDS in patients infecred
with HIV-1, the emergence of new antigenic
varianes of the influcnza A viros, and other
coting-edge advances.

Essential reading for biologists, physicists,
and mathematicians interested in complexity,
Firuses as Complex Adaptive Systems also ex-
tends the analogy of viruses 1o the evolution
of other replicators such as computer virnses,

cancer, and languages.

HICARD SOLE §5 research profiessor and head
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SANTIAGO ¥ ELENA i5 professor and head of
the Evolutionary Systems Virology Lab ar the
Spanish National Research Couneil (CSIC) in
Valeticia.

*This book demonstrares how viruses, besides
being fascinating organisms, can provide cxper-
imental tests and case studies for many of the
evolutionary processes thar are important to
hiologists”
LI CHRAD, UNINVERSITY OF

CRLIFORNIA, SAN DIEGD

“Ihis stimularing and timely book addresses
questions central to vires population dynam-
ics from the conceptual framework of complex
systetns theory. Cleasly structured and casy w
read, it fills 2 gap and will appeal ro scientists in
a diversity of fields, from virology to mathemar-
ical binlogy.”

CFERMANDD GARCIA-ARENMAL.

UNIVERSIDAD POLITECHICA DE MADRID

frases ar Complex Adaprive Systems covers the
evolution, diversity, and behaviar of viruses from
a mathemarical perspective, providing a broad
range of vignettes on the subject thar are clear
and engagingly written. The book also serves as
a uscful introduction to seme aspects of theo-
retical biology.”
~OLIVER PYBUS, UNIVERSITY OF OXFORD

“Solé and Elena bring together in one place a
variety of different concepts and approaches
that ar¢ nonmally treated scparately, offering
detailed discussions of the fapid contemporan
variation of some virnses along with the medi
um and long-tenmn evolution of others. | kno
of no other book like this one”

SHOLEN B FARRISH, CORMELL UNIVERSITY
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