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Twoindependent~tosequencethegenomssofdmer- 
ent sttains d the tuberculosis bacbriurn couM ''take genome 
s e q u e w r a s m p ; r u r s o n t o a n ~ l e v e l , " a c o o r b  
ingtoanadvisorypanelofU.S.~Complax"dy- 
~ i n t e r a c t i o n s o f m u ~ d e t ~ ~ ' m  
s a i d t o p r e c e d e t h e ~ d ~ a s ~ r m e n a g e .  
[FUgM, 5 July cover image taken from Qustav Klirnt's 77me 
Ams of Women [1905).1 The muarmmed cell death PC01 
e ~ e d b y a o e i t a h ~ a ; l d t h e ~ d ~ C d  
in "dbrgat kingdoms of arganisms" are discussed. 

Comparative Sequencing 

We would like to respond to the letter by 
Julian E. Davies (30 Aug., p. 1155) express- 
ing concern about the National Institutes of 
Health (NIH)-funded effort to sequence 
the genome of Mycobacmium nrberculosis. 
The NIH funding was a result of an inves- 
tigator-initiated R01 application from The 
Institute for Genomic Research (TIGR) 
that scored exceptionally well in peer re- 
view this past February. The TIGR investi- 
gators became aware of a pending an- 
nouncement by the Wellcome Trust of 
their intention to fund a similar effort at the 
Sanger Centre to sequence the H37Rv lab- 
oratory strain of M. tuberculosis (the same 
strain proposed in the TIGR application), 
and immediately notified the National In- 
stitute of Allergy and Infectious Diseases 
(NIAID). It was agreed to convene an Ex- 
ternal Advisory Panel (composed of the 
signatories of this letter), from a variety of 
M. tuberculosis research disciplines, to re- 
view the situation and to make a recom- 
mendation as to how and if to proceed. In 
early May we met to discuss alternatives to 
sequencing the H37Rv strain, including se- 
quencing such genomes as M. smegmatis, 
virulent M. bob, M. bowis bacille Calmette- 
Guirin (BCG), M. awium, M. microti, and a 
recent virulent clinical isolate of M. tuber- 
culosis. Forceful arguments were made for 
and against sequencing each of these spe- 
cies. It was unanimously agreed that, while 
all the above organisms had their merits, the 
sequencing of a recent, drug-sensitive, ge- 
netically tractable, virulent, clinical isolate 
of M. tuberculosis would be of most value in 
light of the comparative data it would pro- 
vide with the H37Rv laboratory strain. The 
panel decided that seed lots should be pre- 
pared from four recent clinical isolates- 

strains A. C. W. and Oshkosh-that these . ,  , 
strains would be evaluated for their viru- 
lence in mice and transformability, and that 
sample sequencing would proceed from li- 
braries prepared from each strain. This de- 
cision was subsequently reviewed and ac- 
cepted by NIAID. This evaluation process is 
currently under way, and a final strain selec- 
tion is pending these results. The decision to 
sequence a clinical isolate of M. tuberculosis 
in this particular initative should not be 
looked on as a lack of recognition of the 
importance of other organisms, including 
M. smegmatis, in pathogenesis and research. 

Significant differences have been dem- " 
onstrated between genomes of laboratory 
strains with long histories of passage and 
recent clinical isolates. H37Rv was first iso- 
lated in 1905 and has been passaged for 
many decades. Of greater importance is that 
H37Rv is of unknown virulence in humans. 
The selection of a clinical isolate that has 
been involved in a recent cluster of tuber- 
culosis cases (that is, known to be transmis- 
sible and virulent in humans) ensures that 
the sequence of the genome of a fully viru- 
lent M. tuberculosis strain will be available - ~ 

in a timely fashion. Moreover, the availabil- 
ity of sequences from both genomes will 
provide the first opportunity for a complete 
comparison between two closely related or- 
ganisms of the same bacterial species. The 
comparisons afforded by this opportunity 
provide the potential to recognize the ge- 
netic basis for successful human coloniza- 
tion, infectivity, and fully fledged transmis- 
sion of a pathogen. These comparisons, 
along with the likely completion of the M. 
leprae genome, will take genome sequence 
comparison to an unprecedented level. 

At a recent meeting at the World 
Health Organization in Geneva, there was 
unanimous enthusiasm from researchers in 
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the areas of detection, prevention, and 
therapy about the impact that the availabil- 
ity of these M .  tuberculosis genome sequenc- 
es would have on future research efforts to 
combat this ancient and reemerging killer. 

William Jacobs, Howard Hughes Medical In- 
stitute, Albert Einstein College of Medicine, 
Bronx, N Y  10461, U S A ;  Patrick Brennan, 
Colorado State University, Fort Collins, CO 
80523, U S A ;  George Curlin, Ann Gins- 
berg, National Institute of Allergy and Infec- 
tious Diseases, Bethesda, M D  20892-0032, 
U S A ;  Mark Adams, Robert Fleischmann, 
Claire Fraser, J. Craig Venter, The Insti- 
tute for Genomic Research, Rockville, M D  
20850, U S A ;  Thomas Shinnick, Centers for 
Disease Control and Prevention, Atlanta, G A  
30333, U S A ;  William Bishai, Hamilton 
Smith, Johns Hopkins University, Baltimore, 
M D  2 12 18, U S A ;  Ken Stover, PathoGenesis 
Corporation, Seattle, WA  981 19; @aham 
Hatfull, University of Pittsburgh, Pittsburgh, 
P A  15260, U S A  

The Advent of Menopause 

The article "Menopause: The aging of mul- 
tiple pacemakers" by Phyllis M. Wise et al. 

("Patterns of Aging," 5 July, p. 67) address- 
es a cardinal component of the ageing pro- 
cess, menopause, a normal physiological 
process that has a profound impact on more 
than half of the population. One of the 
principal theses advanced by Wise et al. to 
ex~ la in  the advent of menoDause is a reduc- 
tion in frequency of the hypothalamic sig- 
nal generator that occasions the rhvthmic 
rele&e of GnRH, the neuropeptide that 
controls secretion of the gonadotropic hor- 
mones and thus governs ovarian function. 
The only direct evidence cited in support of 
this far-reaching hypothesis, however, is an 
abstract published in 1994 (1 ). 

Although a hypothalamic deficit is 
clearly responsible for the cessation of ovar- 
ian function in the ageing rat, as document- 
ed by Wise et al., as well as by others, the 
preponderance of the evidence, in women, 
is that the frequency of the GnRH pulse 
generator is not diminished in menopause 
(2). Rather, an increase in luteinizing hor- 
mone (LH) pulse frequency and amplitude 
seems to occur as menopause is ap- 
proached (3), a finding consistent with 
the decline in inhibin levels and ovarian 
follicle de~le t ion  (4). , . ,  

Wise et al. do not acknowledge the 
fundamental differences between ~rimates 
and rodents (5) in the control of ovarian 

function and have extrapolated findings in 
rats to women in the elaboration of their 
theory. 
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Response: Knobil and Yen argue that chang- 
es in hypothalamic function are a conse- 
quence rather than a cause of the meno- 
pausal transition. One must examine mid- 
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