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achieved, caused the quantitative modeling of biological processes to become a somewhat minor field.[19]

However, the birth of functional genomics in the 1990s meant that large quantities of high-quality  data became

available, while the computing power exploded, making more realistic models possible. In 1992, then 1994,

serial articles [20][21][22][23][24] on systems medicine, systems genetics, and systems biological engineering by

B. J. Zeng was published in China and was giving a lecture on biosystems theory  and systems-approach research

at the First International Conference on Transgenic Animals, Beijing, 1996. In 1997 , the group of Masaru Tomita

published the first quantitative model of the metabolism of a whole (hypothetical) cell.[25]

Around the year 2000, after Institutes of Systems Biology were established in Seattle and Tokyo, systems

biology emerged as a movement in its own right, spurred on by the completion of various genome projects, the

large increase in data from the omics (e.g., genomics and proteomics) and the accompanying advances in high-

throughput experiments and bioinformatics.

In 2002, the National Science Foundation (NSF) put forward a grand challenge for systems biology in the 21st

century  to build a mathematical model of the whole cell.[26] In 2003, work at the Massachusetts Institute of

Technology was begun on CytoSolve, a method to model the whole cell by  dynamically  integrating multiple

molecular pathway models.[27][28] Since then, various research institutes dedicated to systems biology have

been developed. For example, the NIGMS of NIH established a project grant that is currently  supporting over ten

systems biology centers in the United States.[29] As of summer 2006, due to a shortage of people in systems

biology[30] several doctoral training programs in systems biology have been established in many parts of the

world. In that same year, the National Science Foundation (NSF) put forward a grand challenge for systems

biology in the 21st century  to build a mathematical model of the whole cell.[31] In 2012 the first whole-cell

model of Mycoplasma Genitalium was achieved by the Karr Laboratory  at the Mount Sinai School of Medicine in

New Y ork. The whole-cell model is able to predict viability  of M. Genitalium cells in response to genetic

mutations.[32]

An important milestone in the development of systems biology has become the international project Physiome.

According to the interpretation of Systems Biology as the

ability  to obtain, integrate and analyze complex data sets

from multiple experimental sources using interdisciplinary

tools, some typical technology platforms are:

Phenomics

Organismal variation in phenotype as it
changes during its life span.

Genomics

Organismal deoxyribonucleic acid (DNA)
sequence, including intra-organisamal cell
specific variation. (i.e., telomere length
variation)

Epigenomics / Epigenetics

Organismal and corresponding cell specific transcriptomic regulating factors not
empirically coded in the genomic sequence. (i.e., DNA methylation, Histone
acetylation and deacetylation, etc.).

Associated disciplines

Overview of signal transduction

pathways
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