
studies are submitted to us with more than 
a dozen names on  the title page, we insist 
that all persons listed there sign a statement 
that :hey fillfill all of these criteria. W e  
believe that in every paper, each listed au- 
thor mmrst be able to take public responsi- 
bility for its content. 

Jerome P. Kassirer 
Editor-in-Chlef, 

New England Journal of Medicine, 
10 Shattuck Street, 

Boston, MA 021 15-6094, LISA 
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EPA and Biotechnology 
Regulation 

The Policy For~un "A need to reinvent 
biotechnology regulation at the EPA" by 
Henry I .  Miller (16 Dec., p. 1815) gravely 
misportrays an approach to revie\ving bio- 
technology products of'which I am proud. 

The contention on  which the Policy 
Forum is based, that the Em.irotlmenta1 
Protection Agency (EPA) regirlates or sin- 
gles out for special treatment products be- 

cause they are created ~rsing recombinant 
DNA, IS wrong. EPA has had a functioning 
prograin addressing biotechnology products 
under the Federal Insecticide, Fungicide 
and Rodenticide Act and the Toxic Sub- 
stances Control Act since 1986 (1). That 
regulatory prograin focuses on  identifying 
and miniinlzing risks to public health and 
the environment. Earlv indications are that 
many biotechnology boducts provide low- 
er-risk agric~rltural and industrial approach- 
es. For example, biological pesticides may 
uresent lower risks than do older chemical 
pesticides. In general, EPA wishes to pro- 
mote develoument of environinentallv safer 
products a112 technology. EPA's a;conl- 
plishments in the biotechnology area show 
that it is achieving this goal. 

EPA has an established record of bring- 
ing a range of biotechnology products 
through field testing to cominercialization 
while safeg~~arding public health and the 
environment. A t  the same time, EPA's ac- 
tivities reassure the public concerning bio- 
technology products. 

Readers who would like additional infor- 
mation are referred to documents in the 
public domain (2)  that describe the EPA 
program. 

Lynn R.  Cjoldman 
Assistant Ad~n~n~strator,  
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Reading Disability, 
Attention-Deficit Hyperactivity 

Disorder, and the Immune 
System 

The article "Quantitative trait locus for 
reading disability on  chromoson~e 6" by 
Lon R. Cardon et al. (14 Oct., p. 276) 
describes a possible gene for a reading dis- 
ability, dyslexia, localized to 6p21.3, a re- 
gion within the human major histocoinpat- 
ibility complex (AllHC). This finding ac- 
cords closely with our observation ( 1  ) that 
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the last thing anyone needs is more inaccurate documents. 



the uuantitv of the ~roduct  of the C4B 
gene, located in the same general area on 
chromosome 6, was decreased in the plasma 
of subjects with attention-deficit hyperac- 
tivity disorder (ADHD) or their mothers, or 
both. This gene codes for one of the com- 

u 

plement components that are important in 
protection against pathogens such as viruses 
and bacteria. 

The relation between reading disability 
and ADHD is controversial, and great effort 
has been made to distinguish between the 
two disorders and their cognitive conse- 
quences (2). However, it is possible that the 
disorders are slightlv different manifesta- 
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tions of the same underlying pathophysio- 
logical process. The C4B protein also ap- 
pears to be deficient in some subjects with 
autism (3), and this deficiency results from 
the inheritance of a null (no protein pro- 
duced) allele of the C4B gene (4). 

Most of the penes located within the v 

MHC are associated with the immune sys- 
tem and play important roles in regulating 
normal and autoimmune processes. We and 
others have found that autism is associated 
with a number of immune anomalies (5) or 
autoimmune processes (6), or both. Cir- 
cumstantial evidence that there is an asso- 
ciation of autoimmune diseases with read- 
ing disability has also been found (7), but to 

date few, if any, studies have explored au- 
toimmune processes in ADHD. Some cases 
of reading disability, ADHD, and autism 
may share a common susceptibility gene on 
chromosome 6 that may be related to the 
immune system. Obviously, other specific 
genes or environmental processes, or both, 
are also involved in the development of 
these disorders. 

Reed P. Warren 
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Response: The possibility of the same gene 
contributing to reading disability and 
ADHD is plausible and is consistent with 
recent results suggesting a common genetic 
etiology for these two traits. We agree with 
Warren et al. that some cases of reading 
disability and ADHD may "share a com- 
mon susceptibility gene . . . that may be 
related to the immune system." 

Although we have not evaluated the 
specific role of the C4B protein in sub- 
jects with reading disorder, several twin 
studies, including our own, have yielded 
evidence for a genetic overlap between 
reading disorder and ADHD (1). At 
present, it is unknown whether or not the 
MHC region on chromosome 6 is involved 
in this overlap. 
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Amorphous  Stabil i ty and 
Trehalose 

The feature Frontiers in Materials Science 
(31 Mar., pp. 1918-1953) focusing on glass- 
es and amorphous materials was informa- 
tive. The News article by Karen Celia Fox, 
"Putting proteins under glass" (p. 1922), 
however, does not specify that the glassy 
state in Sea Monkeys or brine shrimps and 
many other such organisms is formed by a 
particular sugar, the simple disaccharide tre- 
halose (a-D-glucopyranosyl a-D-glucopyr- 
anose) ( I ) .  Consistent with this observa- 
tion, trehalose shows properties superior to 
those of other sugars in the stabilization of 
proteins and, in particular, during the long- 
term or high-temperature storage of dried 
formulations (2, 3). For example, restric- 
tion enzymes dried in trehalose can be 
stored for months at 70°C with no detect- 
able loss of activity (3). Finally, the efficacy 

of trehalose probably results from a combi- 
nation of three properties, namely, the na- 
ture of glass formed (the glass transition tem- 
perature, T,, for trehalose is llO°C), water 
replacement (greater flexibility because of 
the lack of direct hvdro~en bonds between , - 
the two rings), and its chemical stability and 
inertness (4). The latter is a ~articularlv . . 
important consideration in the use of glasses 
for stabilizing protein, as the poorly appreci- 
ated reactivity of reducing sugars with pro- 
teins, also known as the Maillard reaction, is 
accelerated both by the removal of water and 
at low water activities (4, 5). 
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