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Heterotaxia syndromes
and 22qll deletion

In a recent issue of your journal we read with
interest the very accurate review by Penman
Splitt et al' on defects of left-right asymmetry.
The authors correctly reported that in patients
with heterotaxia (asplenia and polysplenia
syndromes), conotruncal defects are one of
the more frequent heart malformations. It is
well known that 22q1 1 deletion has been
described in a subgroup of patients with
conotruncal anomalies in the setting of Di-
George2" and velocardiofacial syndromes. In
the paper of Penman Splitt et all is was re-
ported (personal communication to the au-
thors) that the same microdeletion has been
found in two patients, one with dextrocardia
and one with left isomerism (polysplenia syn-
drome).

Since 1993 we have performed clinical and
molecular evaluation of all patients with cono-
truncal anomalies observed at our hospital,"7
including 20 cases with heterotaxia. Fifteen
had asplenia syndrome and five polysplenia.
All patients underwent phenotypic and car-
diac examinations. Fluorescent in situ hy-
bridisation was used for detecting 22ql 1
deletion.
No patients had phenotypic features of Di-

George or velocardiofacial syndromes, and
the genetic study did not show 22ql 1 deletion
in any case. Our experience suggests that
the conotruncal anomalies in the setting of
heterotaxy syndromes are not related to
22q1 1 deletion, and are probably secondary
to distortion of cardiac looping or to the
anomaly of the situs itself. Different gene(s)
and different developmental mechanisms
may be involved in the pathogenesis of con-
otruncal anomalies in patients with situs so-
litus and in those with laterality defects.
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This letter was shown to Dr Penman Splitt,
who replies as follows.
We entirely agree with Marino et al that

the conotruncal anomalies seen in patients
with heterotaxy are likely to be secondary to
distortion of cardiac looping and thus the
mechanism is different from that seen in cases
of22ql 1 deletion. Their observations confirm
our impression that 22ql 1 deletions are rare
in patients with heterotaxy. While the two
cases that we referred to are exceptional,
they show the extreme phenotypic diversity
associated with deletions of 22ql .

First report of three
cystic fibrosis patients
homozygous for the 1717-
1G-A mutation

We report the identification for the first time
of three cystic fibrosis (CF) patients homo-
zygous for the 1717-1G-*A' mutation in the
cystic fibrosis transmembrane conductance
regulator (CFTR) gene.
The clinical presentation of CF varies

widely, the most common characteristics
being chronic obstructive lung disease, raised
electrolyte content of sweat, and pancreatic
insufficiency (pI).2 About 15% of patients
display pancreatic sufficiency (PS).3
The isolation of the CFTR gene' has

made it possible to identify the main disease
causing mutation, AF508, accounting for
about 70% of molecular defects in the world
population,4 and over 600 rarer presumptive
mutations (CF Genetic Analysis Con-
sortium). Among these, the 1717-1G-*A
mutation is a splice site alteration causing a
G--A base change at the 3' end of the con-
sensus sequence of intron 10. It was first
reported in a patient ofCeltic origin' and since
then it has been detected in other populations,
having an overall frequency of 1.1%.7
To date, a clinical correlation for this muta-

tion has been defined only in patients who
are compound heterozygotes for AF508, who
display a similar pancreatic and pulmonary
phenotype to that ofhomozygotes for AF508.5

In this report we describe the first three
patients found to be homozygous for the
1717-1G--A mutation. They showed early
pancreatic insufficiency (one meconium
ileus) and two of them had early onset of
respiratory symptoms, but with subsequent
minimal lung involvement progression. These
findings suggest that this mutation might pre-
dispose to a milder respiratory course.
Two patients (cases A and B) regularly

attend the Milan CF Centre at the De-
partment of Pediatrics, University of Milan;
the third patient (case C) is followed at the
Naples CF Centre, Pediatrics Department,
II University of Naples.
The three 1717-1G-+A homozygous

patients include: case A, a female, born at
term (birth weight 3550 g) to healthy, non-
consanguineous parents. At birth, she pre-
sented with meconium ileus, which was sur-

gically treated with a 10 cm ileal resection.
She had a high immune reactive trypsinogen
(IRT) value at 5 days of life (173 ng/ml,
normal value <40 ng/ml) and CF was con-
firmed by a positive pilocarpine iontophoresis
sweat test (112 mmol/I chloride).9 Global
treatment for CF was started at 2 months
with pancreatic enzyme supplementation
(PancreaseR) and chest physiotherapy (pos-
itive expiratory pressure technique). At the
latest clinical visit, aged 2 years 4 months,
she was normal on examination, weight was
14 kg (75th centile), height 94 cm (97th cent-
ile). Good nutritional status was obtained
with a low dose of pancreatic enzyme
(1785 U/kg/day of pancrelipase) associated
with a high fat content diet. A chest x ray
showed only minimal thickening of the bron-
chial walls in the lower lobes. Staphylococcus
aureus was intermittently isolated from bron-
chial secretions. She needed only one thera-
peutic antibiotic course for upper respiratory
tract infection, and had had no admission to
hospital since the diagnosis. No alterations in
hepatic or nutritional indices were ever noted.
Liver ultrasound was in the normal range.
The second patient, case B, a male, was

born at term (birth weight 2850 g) to healthy,
non-consanguineous parents. CF presented
with malabsorption and bronchiolitis, re-
quiring four hospital admissions in the first
months oflife. CF was confirmed by a positive
pilocarpine iontophoresis sweat test (80,
105 mmol/I chloride). Regular follow up at
our specialised CF Centre and adequate treat-
ment were started at 6 months, with pan-
creatic enzymes (PancreaseR), mucolytic and
bronchodilator aerosol, and physiotherapy.
He grew impressively after the start oftherapy,
body weight reaching the 50th centile at 2
years, and developing along the 97th centile
from 5 years. At the last clinical visit, he was
asymptomatic, not clubbed, his weight was
38 kg and height 139 cm. Steatorrhoea was
absent and fat absorption coefficient was
93%, with 1061 U/kg/day ofpancrelipase and
a high fat content diet. A chest x ray showed
only basal bronchial wall thickening. Sta-
phylococcus aureus was chronically isolated
from sputum samples. He needed only one
therapeutic antibiotic course per year for
upper respiratory tract infection and the clin-
ical course was mild, with no further hospital
admission, after starting treatment at our
Centre following diagnosis. Lung function
tests were always in the normal range. As
compliance with chest physiotherapy was
poor, daily sporting activities were en-
couraged. No alterations in nutritional indices
were ever noted. Liver function tests were
normal until July 1995, when serum aspartate
aminotransferase (AST), serum alanine am-
inotransferase (ALT), and glutamyltrans-
ferase (GT) were slightly increased (42 U/1,
47 U/1, and 53 U/1, with normal values less
than 37 U/1, 41 U/1, and 49 U/1). Ultrasound
liver examination showed early signs of liver
disease, so ursodeoxycholic acid therapy was
prescribed.
The third patient, case C, a female, was

born to healthy, non-consanguineous parents.
Both paternal and maternal ancestors came
from the same small city near Naples. Cystic
fibrosis presented early with failure to thrive,
malabsorption, and bronchiolitis, and she had
atelectasis in the upper left lobe, leading to
hospital admissions at 1 and 3 months of age.
CF was confirmed by a positive pilocarpine
iontophoresis sweat test (93 mmol/l chloride).
Regular follow up at the CF Center and
treatment was started with pancreatic enzyme
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Table 1 Anamnestic, clinical, and laboratory data for the three 1717-lG-+A homozygous patients

Case A Case B Case C

Sex F M F
Onset of symptoms Birth 1 mth 1 mth
Meconium ileus Yes No No
Data at diagnosis
Age at diagnosis Birth 6 mth 3 mth
Sweat chloride (mmol/l) 112 105 93
Pancreatic insufficiency Yes Yes Yes
Failure to thrive Yes Yes Yes
Pulmonary symptoms No Yes Yes

Data at latest visit
Age 2y 4mth 9y 7y
Weight/weight centiles 75/97 97/90 25/25
Cole's index* 95% 128% 108%
Chest x ray scoret 5/38 9/38 10/38
Steatorrhoeat No No No
Pseudomonas colonisation No No Intermittent
FEV, (% of predicted) ND§ 93 ND§
FVC (% of predicted) ND§ 96 ND§

* Weight expressed as a percentage of the ideal weight for height.
t Chrispin-Norman score.
t With enzyme supplementation.
§ Not determined (patients were not able to perform reproducible tests).

Table 2 Clinical data of patients according to genotype

Variable* Genotype

A1F508/AlF508 AF508/1717-lG--A p value

No of patients (male) 21 (62%) 21 (62%)
Age (y) 15+7.9 14.9+7.3
Age at diagnosis (y) 1.3+2.6 2.4+3.2 0.478 NS
Sweat chloride (mmol/l) 106+ 12.4 115+36.6 0.271 NS
Weight (kg) 39+ 15.7 39.5+ 13.2 0.904 NS
Height (cm) 145.2+25.2 146.3+ 19.7 0.884 NS
Chest x ray score 7.8 8.8 0.926 NS
(Range) (5-31) (5-33)
FEV, % of predicted 67.8 +26.2 80.7 +26.7 0.158 NS
(Range) (26-113) (30-128)
FVC % of predicted 79+29.3 90.2+ 18.9 0.158 NS
(Range) (36-127) (53-122)

No positive (0o)
Pancreatic insufficiency 21 (100) 19 (90.5) 0.468 NS
Pseudomonas colonisation 17 (80.9) 19 (90.5) 0.65 NS
Meconium ileus 2 (9.5) 4 (15.4) 0.5 NS
Nasal polyps 1 (4.8) 2 (9.5) 1 NS
DIOS 2 (9.5) 0 0.46 NS
Pancreatitis 0 0
Liver disease 5 (23.8) 8 (38.1) 0.5 NS
Diabetes mellitus 3 (14.3) 3 (14-3) 1 NS
ABPA 4 (19.0) 5 (23.8) 1 NS

FEV, =forced expiratory volume in one second. FVC =forced vital capacity. DIOS= distal intestinal
obstruction syndrome. ABPA = allergic bronchopulmonary aspergillosis. NS = not significant.

supplementation, mucolytic and broncho-
dilator aerosol, antibiotics, oral amino-
phylline, and intensive chest physiotherapy.
Growth increased after the start of therapy.
During the first years of life she had episodic
attacks of dyspnoea and recurrent wheezing,
then gastro-oesophageal reflux (GER) was

identified as the cause of the symptoms and
appropriate therapy was started. She needed
several therapeutic antibiotic courses per year
for lower respiratory airway infections. Sta-
phylococcus aureus was chronically isolated
from sputum samples and she harboured
Pseudomonas aerugznosa intermittently. At the
latest clinical visit, aged 7 years, she presented
with daily cough; her weight was 19.3 kg
(<25th centile) and height 112cm (<25th
centile). No alterations in nutritional or hep-
atic indices were ever noted. Table 1 shows
anamnestic data and clinical characteristics
of the three 1717-1G-*A homozygotes.
None of the three patients showed any

additional CF related complications (nasal
polyposis, allergic bronchopulmonary asper-
gillosis, etc), maybe owing to their young age.

It is interesting to note that in northern Italy
the frequency of the 1717-1G-+A mutation
is higher than in other northern European
populations, being present in about 4.0% of
CF chromosomes (41/1018). Also note-

worthy, of the 32/41 chromosomes carrying
the 1717-1G-oA mutation identified in our

patients for which the origin was known, most
were of northern Italian ancestry, originating
from Lombardy.

In order to evaluate whether chromosomes
bearing the 1717-1G--A mutation shared a

common genetic background, we determined
the haplotypes of the three highly poly-
morphic intragenic clusters of dinucleotide
repeats (IVS8CA, IVS 1 7BTA, and
IVS 17BCA) " l identified in the CFTR gene.

Microsatellite mapping showed that all 26
chromosomes tested shared the same 16/7/
17 haplotype. The genetic homogeneity
underlying the 1717-1G-oA mutation in Italy
may suggest a common origin for this muta-

tion, the relatively high incidence of which
could be ascribed to a possible founder effect
in our population.

Correlation between genotype and pheno-
type for the 1717-1G-oA mutation had pre-

viously been defined only in an international
collaborative survey, including our centre, of
CF patients who were compound hetero-
zygotes for this mutation and AF508, since
at that time no patient homozygous for 1717-
1G-A had been detected. This study showed
that the clinical features, including pulmonary
status, of compound heterozygotes for AF508
and 1717-1G--A did not differ significantly
from that of homozygotes for AF508.
The same findings were obtained for a

group of 21 1717-lG-A/AF508 compound

heterozygous patients (13 males, 62%) com-
pared with 21 AF508 homozygotes of the
same age and sex, all patients being followed
in the Milan Centre with the same diagnostic
and therapeutic approaches. In all patients,
CF diagnosis was confirmed by two positive
sweat tests (>60 mmol/l chloride). Pancreatic
status was assessed by the steatocrit method'2
and, in patients aged over 3 years, by stool
fat content, analysed according to the method
of van der Kamer et al'3; fat absorption was
expressed as percentage of fat intake. Pul-
monary function tests (forced vital capacity
or FVC, and forced expiratory volume in
one second or FEV,) were expressed as a
percentage of predicted values for sex and
height.'4 Growth and nutritional status were
assessed by anthropometric measures. Pul-
monary radiographs were evaluated using the
Chrispin and Norman score, ranging from 0
(no damage) to 38 (the worst score).'5

In our group, the severity of pulmonary
disease associated with the 1717-1G-+A
mutation is highly variable in compound
heterozygous patients, but although their
mean FVC and FEV1 values are higher than
those in AF508 homozygotes, the differences
are not statistically significant (table 2).
The clinical courses of the two CF patients

(cases A and B) homozygous for the 1717-
1G-A mutation showed that both had early
pancreatic involvement and the second an
early onset of respiratory symptoms. Con-
versely, the progression of lung involvement
was minimal in both patients, who only re-
quire a small amount of therapy. The clinical
course is different from that observed in 1717-
1G-A/AF508 compound heterozygotes and
AF508 homozygotes, even if AF508 homo-
zygotes may exist who display clinical features
similar to those of our patients, taking into
account their young age.
The general clinical pattern for patient C

was slightly more severe than for the other two
patients, but the association between GER and
acute and chronic respiratory disease in infants
and children is well known. In addition, GER
has been reported increasingly often in CF and
it is known that pulmonary function may be
worse in CF patients presenting with GER.'6
Thus, we cannot exclude that in the absence
of GER this patient homozygous for the 1717-
1G-A mutation might also have developed
only a mild lung phenotype.
The data reported here for three 1717-

1G-A homozygous patients show an as-
sociation of early onset ofpulmonary symptoms
(two patients) and pancreatic involvement
(three patients) with a surprisingly slow pro-
gression of pulmonary disease (evident in two
patients). Our data suggest that the 1717-
1G-A mutation in the homozygous state may
be associated with mild to minimal lung disease,
even if prediction of slow, mild, progressive
pulmonary deterioration in such young CF
patients needs further confirmation both in a
larger survey and over time when longitudinal
data will be available.

R PADOAN
A GIUNTA

M T MARZANO
CF Center, Departnment of Pediatrics,

University of Milan, 1ia Commenda 9,
20122 Milan, Italy

M SEIA
Laboratorio di Ricerche Cliniche, ICP,

1ia Comnienda 12, 20122 Milan, Italy
V RAIA

Department of Pediatrics, IIFaculty of Medicine,
1ia Pansini 5, 80100 Naples, Italy

M FERRARI
L CREMONESI

IRCCS, Clinical Molecular Biology Laboratory and
DIBIT,

Via Olgettina 60, 20132 Milan, Italy

 on M
ay 22, 2023 by guest. P

rotected by copyright.
http://jm

g.bm
j.com

/
J M

ed G
enet: first published as 10.1136/jm

g.33.12.1052-b on 1 D
ecem

ber 1996. D
ow

nloaded from
 

http://jmg.bmj.com/


1054 Book reviews

1 Guillermit H, Fanen P, Ferec C. A 3' splice
site consensus sequence mutation in the cystic
fibrosis gene. Hum Genet 1990;85:450-3.

2 Boat TF, Welsh MJ, Beaudet AL. Cystic fibrosis.
In: Scriver CL, Beaudet AL, Sly WS, Valle D,
eds. The metabolic basis of inherited diseases. 6th
ed. New York: McGraw-Hill, 1989:2649-80.

3 Shwachman H. Gastrointestinal manifestations
of cystic fibrosis. Pediatr Clin North Am 1975;
22:787-805.

4 Kerem B, Rommens JM, Buchanan JA, et al.
Identification ofthe cystic fibrosis gene: genetic
analysis. Science 1989;245: 1073-80.

5 Riordan JR, Rommens JM, Kerem B, et al.
Identification of the cystic fibrosis gene: clon-
ing and characterization of complementary
DNA. Science 1989;245:1066-73.

6 Rommens JM, lannuzzi MC, Kerem B, et al.
Identification of the cystic fibrosis gene: chro-
mosome walking and jumping. Science 1989;
245:1059-65.

7 Tsui LC. The spectrum of cystic fibrosis mut-
ations. Trends Genet 1992;8:392-8.

8 The Cystic Fibrosis Genotype-Phenotype Con-
sortium. Correlation between genotype and
phenotype in patients with cystic fibrosis. N
Engl J Med 1993;329: 1308-13.

9 Gibson L, Cooke R. A test for concentration
of electrolytes in sweat in cystic fibrosis of
pancreas utilizing pilocarpine by iontophoresis.
Pediatrics 1959;23:545-9.

10 Morral N, Nunes V, Casals T, et al. CA/GT
microsatellite alleles within the cystic fibrosis
transmembrane conductance regulator
(CFTR) gene are not generated by unequal
crossingover. Genomics 1991;10:692-8.

11 Zielenski J, Markiewicz D, Rininsland F, et al.
A cluster of highly polymorphic dinucleotide
repeats in intron 17b of the CFTR gene. Am
J Hum Genet 199 1;49:1256-62.

12 Phuapradit P, Narang A, Mendeca P, et al. The
steatocrit, a simple method for estimating stool
fat content in newborn infants. Arch Dis Child
1981;56:725.

13 van der KamerJH, ten Bokkel Huinik H, Weyers
HA. Rapid method for the determination of
fat in feces. J Biol Chem 1949;347-55.

14 Polgar G, Promadhat V. In: Pulmonary function
testing in children. Philadelphia: Saunders, 1971.

15 Chrispin AR, Norman AP. The systematic evalu-
ation of the chest radiograph in cystic fibrosis.
Pediatr Radiol 1974;2:101-10.

16 Scott RB, O'Loughlin EV, Gall DG. Gastro
esophageal reflux in patients with cystic fib-
rosis. J Pediatr 1985;106:223.

BOOK REVIEWS

If you wish to order or require further in-
formation regarding the titles reviewed here,
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shop, PO Box 295, London WC1H 9JR. Tel
0171 383 6244. Fax 0171 383 6662. Books
are supplied post free in the UK and for
BFPO addresses. Overseas customers should
add 15% for postage and packing. Payment
can be made by cheque in sterling drawn on
a UK bank or by credit card (Mastercard,
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and availability are occasionally subject to
revision by the Publishers.)

Look Back to the Future. The Celis of
the Body: A History ofSomatic Celi Gen-
etics. Henry Harris. (Pp 263; $59.00.) New
York: Cold Spring Harbor Laboratory Press.
1995. ISBN 0-87969-460-2.

As the Editor will attest, it has taken me far
too long to find the time to read this book
and write the review. In large part, this is
because life is far too fraught and hectic for
scientists these days to sit back and reflect on
the origins and evolution of their subject and
the ideas that have shaped it. Yet, ultimately,
it was a most rewarding experience to be
guided by the deliberately erudite Henry Har-
ris through this fertile terrain which con-

stitutes the still evolving history of somatic
cell genetics. After all, I myself had been a
participant in some of the crowd scenes, and
had met or heard lectures delivered by many
of the eminent scientists whose photographs
grace the second half of the book, if not their
predecessors in the first half.

Before somatic cells could be used to ex-
plore biology, their credentials had to be
painstakingly established. The still continuing
elucidation of the role of chromosomes and
their constituent DNA in directing cell di-
vision and function was begun in the 19th
century. Harris cites not only the well known
greats like Boveri, but also many less well
known figures whose ideas and experiments
influenced the star players. The development
of cell culture techniques, the inevitable but
fateful use of malignant and embryonal cells,
improved cytogenetic methodology for visu-
alising chromosomes, the enabling tech-
nology of selectable mutant lines which made
possible the use of classical complementation
techniques, all led eventually to the idea of
using these potential tools in more controlled
cell fusion experiments. The discovery of in-
terspecific somatic cell hybrids in which
species specific chromosome loss (still un-
explained) occurs led to the development of
the more narrowly defined concept ofsomatic
cell genetics, where parasexual chromosome
segregation can be harnessed for the be-
ginnings of gene assignment and mapping.
This proved to be a particular bonus for
human genetics which had lagged so far be-
hind other organisms where breeding ex-
periments were permissible. Many refine-
ments were introduced, for example, the frag-
mentation of chromosomes by x irradiation
to allow gene order determination (by Steven
Goss in Henry Harris's laboratory in the mid
1970s). This approach has recently been re-
vived on a grand scale when development
of a combination of automated molecular
microtechniques and statistical analysis have
made possible the mapping to a very high
density of DNA markers, as a prelude to the
final human genome sequencing effort which
is now in progress.
Gene mapping is only one area re-

volutionised through the use of somatic cell
genetics. Initially, before DNA level analysis
by "molecular biology" was made possible
through the development of restriction en-
zymes, Southern blotting, and eventually the
polymerase chain reaction (PCR) - each step
carefully traced by Harris - all gene mapping
was through analysis of express functions. Of
course, many functions expressed in tissues
in vivo are not expressed in cell culture. Even
when obvious differentiated functions, such
as melanin production or serum albumin syn-
thesis, are seen in culture, early fusions be-
tween cells from different lineages showed
that differentiated functions were frequently
extinguished after fusion but subsequently
re-expressed as more chromosome loss took
place, removing genes which presumably me-
diate extinction. Cell culture methods have
been improving gradually as new growth fac-
tors are defined; cells from different tissues
can now be grown under conditions where
control of expression of a wide spectrum of
differentiated functions can be studied. The
development of monoclonal antibody tech-
nology in Cambridge in the late 1970s her-
alded a major step in harnessing the ability
of appropriately chosen somatic cell partners
to express specific products of differentiation.
Another area in which Harris and co-workers

make some seminal contributions is in our

understanding of the mechanisms of tumori-
genesis. Many aspects of current ideas in this
field were developed using somatic cells: from
the examination of specific chromosomal re-
arrangements in cells derived directly from
patients, to the finding, perhaps surprising at
first glance, that malignant and normal cells
fused together initially produce normal hybrids,
although malignancy may be re-expressed as
certain specific chromosomes are lost. This,
together with some other observations, led to
the concept oftumour suppressor genes. DNA
transfection studies to define oncogenes were
also done in somatic cells.
The use of embryonal stem cells to make

mouse chimaeras is another area that has been
elaborated into the great industry of making
transgenic mice and specific gene knockouts
which are providing so much insight into de-
velopmental control and gene interaction.

Somatic cells continue to provide new ap-
proaches to unravelling biological function.
Reading this scholarly account of their history
is well worth the effort, not only to provide
hindsight, but quite likely foresight and new
ideas.

VERONICA VAN HEYNINGEN

Transcription Factors. EditorJ Locker. (Pp
150; £1 2.99.) Chichester: John Wiley& Sons.
1996. ISBN 0-471-95339-3.

Fundamental to cell differentiation and de-
velopment is the regulation of gene expression
in a spatial and temporal specific manner. This
is brought about by unique combinations of
specific binding sites and transcription factors
in conjunction with RNA polymerase II. This
little book is, in essence, a catalogue of the
eukaryotic transcription machinery com-
ponents. It is one of a series entitled "Essential
Data", ofwhich most are concerned with labor-
atory equipment and methods.

Chapter 1 consists of a brief account of
the various polypeptide subunits of the RNA
polymerase II enzyme complex. It then lists the
subunits and defined interacting transcription
factors in yeast and other organisms, along
with molecular weight, brief comments, and
references.

Chapter 2 consists ofa very briefintroduction
to transcription factors and a 40 page long
comprehensive list of DNA binding sites, fac-
tors which bind to them, the family or families
to which the factor belongs, and a very brief
comment on each, including references.

Chapter 3 provides a detailed and in-
formative account ofRNA polymerase I and III
transcription factors. The tables in this chapter
include GenBank accession numbers, which
are absent in the previous two chapters.

Chapter 4 consists of charts of the major
transcription factor families, indicating the rel-
ative frequency and importance of specific
amino acids at each position. Migraine sufferers
would do well to avoid looking at these charts.
The book is full of jargon, much of which

is not explained. For example, despite a sec-
tion of text on UBF, I failed to find out what
UBF was an abbreviation of.

It is clear then that this book is intended
for transcription factor aficionados with a
desire to have a little information on all tran-
scription factors and the references for finding
the details they require. For those wishing to
know more about transcription factor mo-
lecular biology, this book is not for you. The
Royal Society philosophical transactions issue
on transcription factors would be a better bet.

ROSS HAWKINS
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