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The ‘Carh('m Monoxide-binding Pigment of Liver Miéroso'mes

I. EVIDENCE FOR ITS HEMOPROTEIN NATURE
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The presence in mammalian liver microsomes of a carbon
monoxide-binding pigment has been reported by Klingenberg
(1) and by Garfinkel (2). The CO compound of the reduced
pigment has an intense absorption band at 450 mu and thus can
be readily detected in dithionite-treated microsomes by difference
spectrophotometry. The CO difference spectrum of reduced
microsomes is, however, unusual in that it shows no peaks other
than that at 450 mu and, therefore, provides no clue to the nature
of the pigment. The elucidation of its nature has further been
hampered by the reported lability of the microsomal pigment to
detergents, low pH, and enzymatic digestion (1, 2). - In addition,
the CO compound has been reported as not photodissociable (1).
~ In preliminary communications (3, 4), we have reported
evidence. for the hemopretein nature of the microsomal CO-
binding pigment, provisionally called “P-450,” and shown that
it can be converted into a solubilized form, which we term “P-
420,” by treatment of microsomes anaerobically with snake
venom or deoxycholate. The solubilization is accompanied by
an unusual change in the spectral properties of the pigment.
Further, the solubilized pigment has been partly purified, free
from eytochrome bs, and shown to possess absorption spectra
characteristic of hemoproteing (5). - The present paper gives a
detailed account of the investigations on rabbit liver microsomes
and crude microsomal digests, which have led us to postulate the
hemoprotein nature of the pigment.  Purification and properties
of the solubilized hemoprotein will be reported in the accom-
panying paper (6). :
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A GEL-ELECTROPHORETICALLY HOMOGENEOUS PREPARATION OF CYTOCHROME P-430
FROM LIVER MICROSOMES OF PHENOBARBITAL-PRETREATED RABBITS

Yoshio Imai and Ryo Sato

Institute for Protein Research, Osaka University,

Suita, Osaka 565, Japan

Received July 12,1974

Summary: Cytochrome P-450 was purified from liver microsomes of pheno-
barbital-pretreated rabbits to a specific content of 16 to 17 nmoles
per mg of protein with a yield of about 10 %. The purified cytochrome
yielded only a single protein band on sodium dodecylsulfate~-urea-poly-
acrylamide gel electrophoresis, and an apparent molecular weight of
about 45,000 was estimated for the protein. The preparation was free
of cytochrome bs, NADH-cytochrome ES reductase, and NADPH-cytochrome

¢ reductase activities. Aniline hydroxylase and ethylmorphine N-de-
methylase activities could be reconstituted upon mixing the purified
cytochrome with are NANPH-cytochrome c¢ reductase preparation (purified

by a detergent method) and phosphatiayl choline.
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Primary structure of a cytochrome P-450: Coding nucleotide
sequence of phenobarbital-inducible cytochrome P-450
cDNA from rat liver

{amino acid sequence/gene cloning/recombinant DNA/primer extension method)

Y. Fujn-Kurivama®, Y. Mizukamr®, K. Kawajirit, K. Socawaf, AND M. MURAMATSU™

*Department of Biochemistry, Cancer Institute, Japanese Foundation for Cancer Research, Toshima-ku, Tokyo, Japan; *Department of Biochemistry, Saitama Cencer
Center Research Institute, Saitama, Japan; and #¥Department of Biochemistry, Primate Research Institute, Kyoto University, Aichi, Japan

Communicated by Motoo Kimura, January 19, 1982

ABSTRACT  We determined the coding nucleotide sequence

of phenobarbital-inducible cytochrome P-450 mRNA of the rat by
analysis of three cloned ¢DNAs and by primer extension methods.

The deduced amino acid sequence of the eytochrome is composed

of 491 amino acids, and its predicted molecular weight and amino

acid composition concur with those determined with the purified
protein. The sequence of one of the three cloned cDNAs is not
identical with that of the other two. In their 922 overlapping nu-

cleotides, 14 nucleotide substitutions occur, and 7 of them result
in 6 amino acid changes, therefore indicating the presence of at
least two similar but distinct mRNAs for phenobarbital-inducible
cytochrome P-450. These substitutions occur in a limited portion

of the sequence, apparently forming some sort of a “variable
region.”
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Invited review Pharmacogenetics 1996

P450 superfamily: update on new sequences, gene
mapping, accession numbers and nomenclature

David R. Nelson’, Luc Koymans?, Tetsuya Kamataki®, John J. Stegeman®, René
Feyereisen®, David J. Waxman®, Michael R. Waterman’, Osamu Gotoh®, Minor
J. Coon’, Ron W. Estabrook’®, Irwin C. Gunsalus'' and Daniel W. Nebert'**

Received 20 October 1995

We provide here a list of 481 P450 genes and 22 pseudogenes, plus all accession numbers that
have been reported as of October 18, 1995. These genes have been described in 85 eukaryote
(including vertebrates, invertebrates, fungi, and plants) and 20 prokaryote species. Of 74
gene families so far described, 14 families exist in all mammals examined to date. These 14
families comprise 26 mammalian subfamilies, of which 20 and 15 have been mapped in the
human genome and the mouse genome, respectively. Each subfamily usually represents a
cluster of tightly linked genes widely scattered throughout the genome, but there are
exceptions. Interestingly, the CYP51 family has been found in mammals, filamentous fungi
and yeast, and plants — attesting to the fact that this P450 gene family is very ancient. One
functional CYP51 gene and two processed pseudogenes, which are the first examples of
intronless pseudogenes within the P450 superfamily, have been mapped to three different
bhuman chromosomes.

This revision supersedes the four previous updates in which a nomenclature system, based
on divergent evolution of the supexfamily, has been described. For the gene, we recommend
that the italicized root symbol ‘CYP’ for human (‘Cyp’ for mouse and Drosophila), rep-
resenting ‘cytochrome P450’, be followed by an Arabic number denoting the family, a letter
designating the subfamily (when two or more exist), and an Arabic nuumeral representing the
individual gene within the subfamily. A hyphen is no longer recommended in mouse gene
nomenclature. ‘P’ (‘ps’ in mouse and Drosophila) after the gene number denotes a
pseudogene; ‘X’ after the gene number means its use has been discontinued. If a gene is the
sole member of a family, the subfamily letter and gene number would be helpful but need not
be included. The human nomenclature system should be used for all species other than mouse
and Drosophila. The ¢cDNAs, mRNAs and enzymes in all species (inclading mouse) should
include all capital letters, and without italics or hyphens. This nomenclature system is similar
to that proposed in our previous updates.
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Incidence of Adverse Drug Reactions
In Hospitalized Patients

A Meta-analysis of Prospective Studies

Jason Lazarou, MSc; Bruce H. Pomeranz, MD, PhD; Paul W, Carey, PhD

Objective.—To estimate the incidence of serious and fatal adverse drug reac-
tions {ADR) in hospital patients.

Data Sources.—Four electronic databases were searched from 1966 to 1996

Study Selection.—Of 153, we selected 39 prospective studies from US
hospitals.

Data Extraction.—Data extracted independently by 2 investigators were ana-
lyzed by a random-effects model. To obtain the overall incidence of ADRs in hos-
pitalized patients, we combined the incidence of ADRs occurring while in the hos-
pital plus the incidence of ADRs causing admission to hospital. We excluded errors
in drug administration, noncompliance, overdose, drug abuse, therapeutic failures,
and possible ADRs. Serious ADRs were defined as those that required hospital-
ization, were permanently disabling, or resulted in death,

Data Synthesis.—The overall incidence of serious ADRs was 6.7% (95% con-
fidence interval [Cl], 5.2%-8.29%) and of fatal ADRs was 0.32% (95% CI,
0.23%-0.41%) of hospitalized patients. We estimated thatin 1994 overall 2 216 000
(1721 000-2711000) hospitalized patients had serious ADRs and 106000
{76 000-137 000) had fatal ADRs, making these reactions between the fourth and
sith leading cause of death.

Conclusions.—The incidence of serous and fatal ADRs in US hospitals was
found to be axtremely high. While our results must be viewed with circumspection
b&causa nf heternganehy arnmg s:m:has and smaH biases in tha sampias. these
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CYP1A1

CYPIAZ

CYPZA6

CYPZA13

CYPZ2D6

*1C *IF

*4B, *4C, *7,
*11

*18, *21A, *21B, *44

*7, %8, 79, *10
*11

*1B, *1D, *1E

*8 *1B, *1C *13 *14,
*15, *16

*1B, *1C, *1D, *1E,
*1F, *1G, *1H, *2A,
*JB, *3 *4 *5 *G




PM

PM
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Cmax AUC




CYPZA6

% (%) (%) > (%) (%) (%) (%) (%)
*1A 80.5 58.4 [1]¢ 16.4 20.6 [6]¢ 27.2 [1]¢ 22.7 [6]° 317
*1B 119 30.0 [1] 25.6 27.7 [6] 345 [1]¢ 37.1 [6] 27.1
*2 0.0 3.0 [1] 0.0 0.0 [6] 0.0 [1] 0.0 [6] No data
*4A 19 0.5 [1] 19.8 20.1 [6] 15.1 [1] 11.0 [6] 14.2
*5 0.0 0.0 [1] 0.0 0.0 [6] 1.0 [1] 0.5 [6] No data
*6 0.0 No data 0.0 0.4 [9] No data 0.0 [6] No data
*7 0.0 0.0 [2] 12.6 6.5 [6] 2.2 [2] 3.6 [6] 5.0
*8 0.0 0.0 [2] No data 2.2 [6] 35 [2] 1.4 [6] 0.0
*9 57 5.2 [3] 20.7 21.3 [8] 15.7 [3] 22.3 [6] 204
*10 0.0 0.0 [2] 4.3 1.1 [6] 04 [2] 0.5 [6] 1.6
*11 0.0 No data 0.6 0.5 [7] No data 0.7 [7] No data
*12 ND 2.2 [4] No data No data 0.0 [4] No data No data
*Ix2 ND 0.7 [2] No data 0.0 [2] 04 [2] 0.2 [7] No data
N ND
A (V= 210)
B Fujieda et al. [5] N = 1222)
c

(N = 240)
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