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CHAPTER 2

FUNCTION OF KLF4 IN STEM CELL
BIOLOGY
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'Department of Urology, Union Hospital, Tongji Medical College, Huazhong University
of Science and Technology, Wuhan, Hubai, China

*Department of Pathology, Microbiology, and Immunology, University of South
Carolina School of Medicine, Columbia, SC, USA

INTRODUCTION

The Kruppel-like factor family is a group of zinc finger containing
transcription factors, which are highly homologous with the Drosophila
Kruppel protein. The feature that distinguishes the KLF family from
other zinc finger containing transcriptional factors is the presence of three
highly conserved C2H2 containing zinc finger motifs at the C-terminus
[1-3]. These fingers enable KLFs to bind to the GC-box or CACCC-boxes
on DNA with different affinities [4]. KLF4, as a member of KLF family,
expresses in a wide range of tissues in mammals, and plays a critical role
in regulating a diverse array of cellular processes including proliferation,
differentiation, development, maintenance of normal tissue homeostasis
and apoptosis. KLF4 can also acts either as a tumor suppressor or an
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Mitochondria

Mitochondria produce energy and synthesize large amounts of ATP by aerobic
respiration. This process requires cooperation between two energy production
pathways—the citric acid cycle in the soluble portion of the mitochondria and the
electron transport chain on the inner membrane. The number of mitochondria in
the cell and the degree of development of the inner membrane differ from cell
to cell. In liver cells, which require a high amount of energy, many mitochondria
are present, and the inner membrane is well developed. Moreover, since energy
production is important for the activities of life, abnormalities in mitochondria often
cause serious diseases.
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INTRODUCTION

umerical analysis is the area of mathematics and computer science that
creates, analyzes, and implements algorithms for solving numerically the
problems of continuous mathematics. Such problems originate generally
Chapter 1 Introduction to Computer Based Numer... :,r::;bﬁ] :1‘::: :Ef;mj"m o a]fe%r;egefmﬁ mmmgmﬁﬁ ﬁ'::jl,‘;e,
sciences, social sciences, medicine, engineering, and business. Beginning in the
1940’s, the growth in power and availability of digital computers has led to an
. . increasing use of realistic mathematical models in science, medicine, engineering,
Chapter 2 Errors in Numerical Analysis and business; and numerical analysis of increasing sophistication has been needed
to solve these more accurate and complex mathematical models of the world.
The formal academic area of numerical analysis varies from highly theoretical
mathematical studies to computer science issues involving the effects of computer

Introduction hardware and software on the implementation of specific algorithms.

Preface

Numerical analysis provides a variety of techniques to represent (store) and

compute approximations to mathematical numerical values. Errors arise from a

. . trade-off between efficiency (space and computation time) and precision, which

2.1 Errors and Their Analysis is limited anyway, since (using common floating-point arithmetic) only a finite
amount of values can be represented exactly. The discrepancy between the exact

o

2.2 Floating Point Representation of Numbers

2.3 Machine Computation Chapter: ® Page number: 13 of 310
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errors of approximation or rounding and truncation are introduced. It is imp i
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Title Pa worthless without an error analysis. Neither does it make sense to use methods
ge which introduce errors with magnitudes larger than the effects to be measured
or simulated. On the other hand, using a method with very high accuracy might
be computationally too expensive to justify the gain in
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EDITORIAL BOARD
s Input errors. The [sEER I is rarely exact since it comes from
the experiments afftes - ent can give results of only limited
accuracy. Moreover, the quantity used can be represented in a computer
T Table of Contents < for only a limited number of digits. >
m  Algorithmic errors. If direct algorithms based on a finite sequence
of operations are used, errors due to limited steps don't amplify the
existing errors, but if infinite algorithms are used, exact results are
o f ex ed only after an infinite number of steps. As this cannot be done
Preface pected only ps
in practice, the algorithm has to be stopped after a finite number of
steps and the results are not exact.
s Computational errors. Even when elementary operations such as
Chap—_ef 1 Introduction to CO"ﬂpU'_e' Based Numer multiplication and division are used, the number of digits increases
greatly so that the results cannot be held fully in a register available
in a given computer. In such cases, a certain number of digits must be
discarded. Furthermore, the errors here accumulate one after another
. . ) fi tion to tion, changing during the process and produci
Chapter 2 Errors in Numerical Analysis o operation To operation, Canging during T and producing

The following diagram gives a schematic sequence for solving a problem
using a digital computer pointing out the sources of errors.
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ERRORS IN NUMERICAL ANALYSIS

INTRODUCTION

Numer‘ical analysis is the area of mathematics and computer science that
creates, analyzes, and implements algorithms for solving numerically the
problems of continuous mathematics. Such problems originate generally
from real-world applications of algebra, geometry, and calculus, and they involve
variables which vary continuously. These problems occur throughout the natural
sciences, social sciences, medicine, engineering, and business. Beginning in the
1940, the growth in power and availability of digital computers has led to an
increasing use of realistic mathematical models in science, medicine, engineering,
and business; and numerical analysis of increasing sophistication has been needed
to solve these more accurate and complex mathematical models of the world.
The formal academic area of numerical analysis varies from highly theoretical
mathematical studies to computer science issues involving the effects of computer
hardware and software on the implementation of specific algorithms.

Numerical analysis provides a variety of techniques to represent (store) and
compute approximations to mathematical numerical values. Errors arise from a
trade-off between efficiency (space and computation time) and precision, which
is limited anyway, since (using common floating-point arithmetic) only a finite
amount of values can be represented exactly. The discrepancy between the exact
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2.1 ERRORS AND THEIR ANALYSIS E[FE“J

Computational errors. Even when elementary operations such
as multiplication and division ...

N

Input errors. The input information is rarely exact since it comes
from the experiments an...

N

Numerical analysis provides a variety of techniques to represent
(store) and compute appro...

N

ERRORS IN NUMERICAL ANALYSIS

INTRODUCTION

Numer‘ical analysis is the area of mathematics and computer science that
creates, analyzes, and implements algorithms for solving numerically the
problems of continuous mathematics. Such problems originate generally
from real-world applications of algebra, geometry, and calculus, and they involve
variables which vary continuously. These problems occur throughout the natural
sciences, social sciences, medicine, engineering, and business. Beginning in the
1940%, the growth in power and availability of digital computers has led to an
increasing use of realistic mathematical models in science, medicine, engineering,
and business; and numerical analysis of increasing sophistication has been needed
to solve these more accurate and complex mathematical models of the world.
The formal academic area of numerical analysis varies from highly theoretical
mathematical studies to computer science issues involving the effects of computer
hardware and software on the implementation of specific algorithms.

Numerical analysis provides a variety of techniques to represent (store) and
compute approximations to mathematical numerical values. Errors arise from a
trade-off between efficiency (space and computation time) and precision, which
is limited anyway, since (using common floating-point arithmetic) only a finite
amount of values can be represented exactly. The discrepancy between the exact

When using numerical methods or algorithms and computing with finite pr

errors of approximation or rounding and truncation are introduced. It is important
to have a notion of their nature and their order. A newly developed method is
worthless without an error analysis. Neither does it make sense to use methods
which introduce errors with magnitudes larger than the effects to be measured
or simulated. On the other hand, using a method with very high accuracy might
be computationally too expensive to justify the gain in accuracy.

2.1.1 Sources of Errors

Following are the broad sources of errors in numerical analysis:

= Input errors. The input information is rarely exact since it comes from
the experiments and any experiment can give results of only limited
accuracy. Moreover, the quantity used can be repr d in a computer
for only a limited number of digits.

= Algorithmic errors. If direct algorithms based on a finile sequence
of operations are used, errors due to limited steps don't amplify the
existing errors, but if infinite algorithms are used, exact results are
expected only after an infinite number of steps. As this cannot be done
in practice, the algorithm has to be stopped after a finite number of

eps and the results are not exact.

» ‘'omputational errors. Even when elementary operations such as)
,multiplication and division are used, the number of digits increases:
sgreatly so that the results cannot be held fully in a register
1in a given computer. hmdlmammnnnmberufdlgtlsmuxtb&
-dlsmrﬂad Furﬂmme,li\emhereammmlmfmaﬂzrmﬁﬂ'

The following diagram gives a schematic sequence for solving a problem
using a digital computer pointing out the sources of errors.
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