1. Record Nr.
Titolo

Pubbl/distr/stampa
ISBN

Edizione
Descrizione fisica
Collana

Disciplina
Soggetti

Lingua di pubblicazione
Formato

Livello bibliografico
Note generali

Nota di bibliografia
Nota di contenuto

UNINA9910298313303321

Carbonic Anhydrase: Mechanism, Regulation, Links to Disease, and
Industrial Applications / / edited by Susan C. Frost, Robert McKenna
Dordrecht : , : Springer Netherlands : , : Imprint : Springer, , 2014

94-007-7359-5

[1st ed. 2014.]

1 online resource (429 p.)

Subcellular Biochemistry, , 2542-8810 ; ; 75

572.6

Medical genetics
Proteins

Medicine - Research
Biology - Research
Medical Genetics
Protein Biochemistry
Biomedical Research

Inglese

Materiale a stampa

Monografia

Description based upon print version of record.
Includes bibliographical references and index.

Preface. Part | Introduction -- Overview of the Carbonic Anhydrase
Field -- Part Il Carbonic Anhydrases: Ancient but Relevant.
Physiological Functions of the Alpha Class of Carbonic Anhydrases --
Catalytic Mechanism of -Class Carbonic Anhydrases: CO2 Hydration
and Proton Transfer -- Structure and Catalytic Mechanism of b-
Carbonic Anhydrases -- Prokaryotic Carbonic Anhydrases of Earth’s
Environment -- Carboxysomal Carbonic Anhydrases -- Carbonic
Anhydrases and their Interplay with Acid/base-coupled Membrane
Transporters -- Carbonic Anhydrase Related Proteins: Molecular
Biology and Evolution -- Membrane Associated Carbonic Anhydrase IV
(CA IV): A Personal and Historical Perspective.- Carbonic Anhydrase
Expression in Kidney and Renal Cancer: Implications for Diagnosis and
Treatment -- Carbonic Anhydrase IX: Regulation and Role in Cancer.

- Carbonic Anhydrase IX as an Imaging and Therapeutic Target for
Tumors and Metastases -- Carbonic Anhydrase 1X (CAIX) as a Mediator
of Hypoxia-induced Stress Response in Cancer Cells -- Carbonic
Anhydrases and Brain pH in the Control of Neruronal Excitability --



Carbonic Anhydrase Inhibitors: Drug Design -- Natural Products that
Inhibit Carbonic Anhydrases -- Glaucoma and the Application of
Carbonic Anhydrase Inhibitors -- Carbonic Anhydrase Inhibitors and
High Altitude llinesses -- Thermal-Stable Carbonic Anhydrases: A
Structural Overview -- Carbonic Anhydrases in Industrial Applications.
Index.

Sommario/riassunto The study of carbonic anhydrase has spanned multiple generations of
scientists. Carbonic anhydrase was first discovered in 1932 by
Meldrum and Roughton. Inhibition by sulfanilamide was shown in 1940
by Mann and Keilin. Even Hans Krebs contributed to early studies with
a paper in 1948 showing the relationship of 25 different sulfonamides
to CA inhibition. It was he who pointed out the importance of both the
charged and uncharged character of these compounds for physiological
experiments. The field of study that focuses on carbonic
anhydrase (CA) has exploded in recent years with the identification of
new families and isoforms. The CAs are metalloenzymes which are
comprised of 5 structurally different families: the alpha, beta, gamma,
and delta, and epsilon classes. The alpha class is found primarily in
animals with several isoforms associated with human disease. The
beta CAs are expressed primarily in plants and are the most divergent. The
gamma CAs are the most ancient. These are structurally related to the
beta CAs, but have a mechanism more similar to the alpha CAs. The
delta CAs are found in marine algae and diflagellates. The epsilon class
is found in prokaryotes in which it is part of the carboxysome shell
perhaps supplying RuBisCO with CO2 for carbon fixation. With
the excitement surrounding the discovery of disease-related CAs,
scientists have redoubled their efforts to better understand structure-
function relationships, to design high affinity, isotype-specific
inhibitors, and to delineate signaling systems that play regulatory roles
over expression and activity. We have designed the book to cover basic
information of mechanism, structure, and function of the CA
families. The authors included in this book bring to light the newest
data with regard to the role of CA in physiology and pathology, across
phylums, and in unique environmental niches.



