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» As a clinical scientist, I like the interdisciplinary character of this Cancer Encyclopedia. The
concise, yet comprehensive Essays written by experts from leading institutions throughout the
world make it possible to easily keep track of important developments in the rapidly developing
area of cancer research. It will be particularly useful for the oncology specialist, focussed on

one area of the cancer problem to be able to gather information on other topics in the cancer
field. » Judah Folkman 1, Director, Vascular Biology Program, Andrus Professor of Pediatric Sugery and
Professor of Cell Biology, Childen’s Hospital, Boston, MA, USA

» The Cancer Encyclopedia is the first place to look for a competent definition of a term within
the ever widening field of cancer research and clinical oncology. It will be of great use for the
clinical and basic cancer researcher and will assist in a mutual comprehension of terminologies
used by the different cancer disciplines. » Takashi Sugimura, M.D.; President Emeritus, National
Cancer Center; Vice President, the Japan Academy; Foreign Associate, National Academy of Sciences,
USA; Foreign Member, the Royal Swedish Academy of Sciences; Foreign Member, the Royal Netherlands
Academy of Arts and Sciences; Honorary Member of the American Association for Cancer Research

» These days we are overloaded with data from a wide range of disciplines that all impact on
cancer research. In an era when the transfer of basic science knowledge into patient treatment
is a dominant agenda, the ability to access and understand information from many areas is
critical to success. The Cancer Encyclopedia is a landmark achievement in covering a wide
range of important information in a readily accessible form. I am pleased having been asked to
participate in this timely project as the Encyclopedia will set new standards and will serve as a
valuable information source for basic and clinical scientists in the area of oncology.

» Professor Paul Workman, PhD FMedSci FiBiol Centre Director Cancer Research UK Centre for Cancer
Therapeutics, The Institute of Cancer Research, Sutton, Surrey, UK

» The past three decades have witnessed an explosion of knowledge in the field of cancer
research. Recent developments are seeing a dynamic merging of basic and clinical science, with
basic science as the provider of instrumental and analytical tools that allow the assessment of
the role of environmental factors in cancer, the refinement of diagnostics, the presymptomatic
diagnostics, the evaluation of patients prognosis and, hopefully in the future, new strategies for
causal therapies. Translational research is increasingly becoming a new paradigm in cancer
research. The Cancer Encyclopedia is a comprehensive reference source both as a tool to close
the language gap between clinical and basic science investigators and as a platform of informa-
tion for students and informed laymen alike. » Irene O.L. Ng, MBBS, MD, PhD, FRCPath, FHKCPath,
FHKAM Professor, Dept. of Pathology, The University of Hong Kong

» The Cancer Encyclopedia is a monumental work of reference within the field and includes
contributions from top scientists in this area. It bridges the gap between cancer research and
clinical oncology, and I particularly like its interdisciplinary character. I am proud to contribute
to this prestigious endeavour. » Marco Pierotti, Scientific Director Fondazione IRCCS Istituto Nazi-
onale Tumori, Milan; President European Association for Cancer Research (EACR).

» As in many other fields, knowledge and access to knowledge are key ingredients for success.
That is why I welcome this second edition of the Encyclopedia of Cancer so much. In the field of
cancer medicine, many scientists and clinicians around the world will be excited about this and
will recognize their own prime area but also many others. This is not only a reference text, it is
a text that gives you enormous excitement about the progress made in so few years.

» Ernest Pauwels, Socrates Professor of Nuclear Medicine, Department of Oncology, Transplantation
and New Technology in Medicine, Pisa University, Pisa, Italy
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Given the overwhelming success of the first
edition, which was published in 2001, and fast
development in the different fields of cancer
research, Springer is proud to announce the
second fully revised and expanded edition.
Following the principal concept of the previous
edition, the new edition is published as a
Springer Reference, offering both print and
online access.

Recent developments are seeing a dynamic
merging of basic and clinical science, with
translational research increasingly becoming a
new paradigm in cancer research. The merging
of different basic and clinical science disciplines
towards the common goal of fighting against
cancer has long ago called for the establish-
ment of a comprehensive reference source both
as a tool to close the language gap between
clinical and basic science investigators.

While the first edition featured scholarly
contributions from approximately 300 scien-
tists/clinicians in one volume, the second
edition includes more than 1,000 contribu-

tors in 4 Volumes with an A-Z format of more
than 7,000 entries. It provides definitions of
common acronyms and short definitions of
related terms and processes in the form of
keyword entries. In addition, there are detailed
essays, which provide comprehensive informa-
tion on syndromes, genes and molecules, and
processes and methods. Each essay is well-
structured, with extensive cross-referencing
between all entries. A panel of field editors

- all eminent international experts — ensure the
presentation of timely and authoritative entries.
Special essays written by the field editors
provide an overview of each scientific field.
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into three major groups based on their structure and
biochemical properties: classical (o, BI, BII, y), novel
(3, & m, and 0), and atypical (¢ and 1). PKCp differs
structurally from all three major groups. The genes of

PKC Expression in Cancer

different PKC i are dispersed tt hout the  enzymes have been shown to display altered expyéssion

genome. Different PKCs play a role in multiple cellular
processes, which are important in cancer cell behavior.
PKCs exert their functions by phosphorylating their
target proteins, which are numerous and largely un-
known. Originally, relevance of PKC to cancer develop-
ment was discovered when PKC was identified as a
primary target of tumor-promoting phorbol esters.

Characteristics
Regulation

Activati

on calcium, »diacylglycerol, and acidic phospholipids,

ofclassical PKC i (cPKC) depends

in cancer when compared with normal tissues.
common isoenzymes displaying alterations jA expres-
sion during cancer progression are a, B,

prostate, and endometrial cancers,
tumors and normal epithelia of tl
show significantly lower expressis

respective organs
. In contrast, breast,
cell cancers display
of PKCa i

PKCB

has been shown to be hiﬁ in colon and prostate

2___Human T-cell Leukemia Virus

concomitant HIV infection. However in contrast to
HTLV-L, an etiological role for HTLV-II in hematologic
malignancy has not been shown in

pathology. A neurologic syndrome identical to TSP/
HAM is found in HTLV-IT infected persons, although

studies.

Pathology

HTLY, by infecting CD4+ helper T cells, establishes
a chronic infection that over time develops into
leukemia. The glucose transporter 1 (GLUT-1) protein
is most likely the receptor for HTLV-1 and is expressed
on the surface of many different cells. This finding can
explain the ability of HTLV to infect a wide variety of
human cells. The mechanism for cell transformation
is not fully explained but appears to be related to
expression of the X region viral proteins particularly
Tax. This transcriptional transactivator protein enhances
the activity of cellular transcription factors and activates
various promoters including NFKB. Tax can also block
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/ MAP Kinase 3

MAP Kinase. Figure 1 Schematic representation of the MAP kinase signaling cascades. Activating

phosphorylations are denoted by arrows.

the cascade that includes mostly »Raf-1 (Raf kinase)
and »B-Raf (B-Raf signaling). Several other MAP3Ks
of the ERK cascade (A-Raf, Tpl2, MOS and MEKK1)
function under more specific conditions such as
MEKKI in stress. Although the MAP3K activation
does not always require a phosphorylation by MAPA4K,
under some conditions »protein kinase C and MLK3
can act at that tier to facilitate Rafs activation by
phosphorylation. Thercafter, the signal is transmitied
down the cascade through the MAPKKs MEK1 and
MEK2, which are activated by phosphorylation of Ser
residues in their activation loop. The activated MEKs
are dual specificity protein Kinases that demonstrate
a high selectivity towards ERK1/2 in the MAP Kinase
tier, activating them by phosphorylating their Thr-Glu-
Tyr motif. ERK1/2, in turn, phosphorylate hundreds of
regulatory proteins, either in the cytoplasm [e.g. » PLA,
(Phospholipase A2) and MAPKAPKs], or upon tra-
nslocation they activate transcription factors such as
EIk1 or »c-Myc (Myc oncogene) in the nucleus. The
MAPKAPK tier of ERK cascade includes RSK1-4,
which are specific to ERK1/2, and also MSK 1, MNK 1/2
and possibly MK3/5, which are activated by p38 as well.

The p38 and JNK Cascades

These cascades are also known as stress-activated
protein kinase cascades and they posses considerable
cross-talk between them. Their activation can be
triggered not only by small GTPases but also by
adaptor proteins, and both type of activators lead the

signals to the MAP3K tier, either directly or via
MAP4Ks. The kinases at these tiers seem to be
common for the two cascades. There are at least 16
proteins at the MAP4K (c.g. GCK), and about 20
distinct proteins at the MAP3K (e.g. MEKKs, MLKs,
ASKs) tiers. The funneling of the signals in these tiers
towards the appropriate MAP Kinases is regulated
‘mainly by scaffold proteins as described below. At the
MAPKK tier, MKK3 and MKKG are the main
components of the p38 cascade, while MKK4 and
MKK?7 are the components of the JNK cascade,
although some crosstalk between these components
may occur. The MAPK tier of p38 is composed of
products of four main gene products (p38,p.v.5), all
containing Thr-Gly-Tyr motif in their activation loop.
Once activated, they either transmit the signal to the
MAPKAPK tier (e.g. MK2), or phosphorylate regula-
tory proteins, such as transcription factors. On the other
hand, three genes (JNK1-3) encode the JNK isoforms,
which all contain a Thr-Pro-Tyr motif in their activation
loop. Only a few cytosoplasmic targets, and no clear
MAPKAPK, were identified for JNKs, but these
Kinases are considered to be major regulators of
transcription, as they phosphorylate transcription fac-
tors such as c-Jun, and ATF (»Rho Family proteins).

The ERKS Cascade

Another MAPK cascade is that of ERKS (Big MAPK,
BMKI1), which is a 110 kDa protein that is activated by
both mitogenic and stress signals. The mechanism of

the activity of the tumor suppressor protein p33 and
inhibit apoptosis. These effects result in immortaliza-
tion of cells in culture and eventual tumor development.
Some i ig: believe that the of the
lymphocyte growth factor interleukin-2 (IL-2) drives
the CD4+ lymphocytes to proliferate, particularly since
there is an up-regulation of IL-2 production and
expression of the IL-2 receptor on the infected cell
surface. The leukemic cells, once proliferating, spread
through the body and can induce a variety of syndromes
including bone lesions due to osteoclastic activity.
Hypercalcemia is frequently found in patients with
acute ATL in association with an increased number of
osteoclasts possibly induced through cytokine effects
on hematopoietic precursor cells. ATL differs from
cutaneous T cell leukemia by the absence of leukemi
cell infiltration of the epidermis despite presence of;
tumor cells in the dermis and subcutaneous tissus
Moreover, the bone marrow and lungs are usually
involved in ATL. ATL treatment includes IFN-a And
zidovudine, as well as inhibitors of NFKB activity, but
the median survival with ATL is about a year evgh with
therapy.

Neurologic Disease
Clinical Presentation
Cases of tropical spastic paraparesis ATSP) have
occurred in the Caribbean (e.g., Jamaiga, Dominican
Republic, Martinique, Trinidad) in Jatin America,
Africa and India. In Japan, a similgh disease, called
HTLV-associated myelopathy (H
diagnosed in HTLV-I endemic argas. This neurologic
disease occurs in up to two /percent of infected
individuals, most commonly by
it is observed more often in fenfales than in males. This
finding can reflect either sexyally acquired infection or
a female predilection for thyimmunologic basis for its

), is frequently

the of logic discase may be less
ccommon than with HTLV-I. When first observed, TSP
‘may suggest transverse myelopathy or multiple sclero-
sis. TSP can occur rapidly (within 3-4 months after
blood-borne HTLV-I infection) but generally also takes
several years to develop in infected people. Symptoms
include bilateral weakness of the legs, back pain, and
loss of vibration sensation in the feet. Bladder and
bowel dysfunction is common. Mental capacity is
usually normal and examination of the cerebral spinal
fluid does not usually reveal abnormal findings,
although tests for HTLV antibody and provirus are
often positive.

Pathology

Because of the very high titer of antibody to HTLV-I
and the presence of lymphocytes within the central
nervous system, TSP has been considered to result
from an autoimmune-like response of the host. The
neuropathology can be caused by inflammation of
nerve roots from HTLV-1 infected cells infiltrating the
spinal cord, or by direct infection of glial cells by
HTLV-1. Cellular and cytokine-mediated inflamma-
tory responses directed at HTLV-I initiate the damage
to neural tissue, followed by gliosis in advanced cases.
Treatment with corticosteroids has shown some improve-
‘ment but generally TSP has a slow unremitting course.

»Cancer, cancer causes and control, transduction of
oncogenes, virology
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Editor-in-Chief

Dr. Schwab is the Director of the Division

of Tumour Genetics at the German Cancer
Research Center (DKFZ) in Heidelberg, with joint
Professorships at the Universities of Heidelberg
and Kaiserslautern.. His scientific career started
by working out the genetics of hereditary
cancer susceptibility in the fish Xiphophorus,
where pigment cell tumors develop spontane-
ously after introgressive interspecies hybridiza-
tion. Subsequently, he changed his research
focus to the development of human cancers. He
is well-known for his first application of parallel
oncogene expression analysis (array analysis) of
human tumor cells that led to the identification
of the amplified MYCN gene in the children’s
cancer neuroblastoma. Amplified MYCN has
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been the first prognosis-associated molecular
marker for human cancer, today the determina-
tion of MYCN-status is an established parameter
worldwide for therapy design of neuroblas-
toma. More recently, the interest of Dr. Schwab
has expanded to the molecular analysis of
human fragile sites, which are predetermined
chromosome breakage regions related to chro-
mosomal damage in cancer and, possibly, also
in other forms of human disease. Dr. Schwab

is author, or co-author, of approximately 150
peer-reviewed publications plus a large number
of review articles and book chapters. He is Asso-
ciate Editor for Cancer Research, Oncogene and
British Journal of Cancer, and Managing Editor
of Cancer Letters.
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