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The influenza pandemic of 1918 is estimated to have caused 50 million deaths worldwide; 675,000 in the United States. The
reconstruction of the 1918 virus by the synthesis of all eight subunits and the generation of infectious virus are described in the latest
issue of Science, and the sequences of the final thee gene segments of the virus are described in a concurrent Nature paper. Predictably.
but alarmingly, this virus is more lethal to mice than are other influenza strains, suggesting that this property of the 1918 virus has been
recovered in the published sequence. The good news is that we now have the sequence of this virus, perhaps permitting the development
of new therapies and vaccines to protect against another such pandemic. The concern is that a terrorist group or a careless investigator
could convert this new knowledge into another pandemic.

Should the sequence of the 1918 virus have been published, given its potential use by terrorists? (A) The dual-use nature of

biological information has been debated widely since September 11, 2001, In 2003, a committee of the U.S. National Academies chaired

by Gerald Fink considered this issue, weighing the benefits against the risks of restricting the publication of such biological information.

(B) They outlined the tradeoff between crring on the side of prudence, thus potentially hindering the progress of critical science, and
erring on the side of disclosure, thus potentiallv aiding terrorists. The U.S. National Science Advisory Board for Biosecurity (NSABB)
was established to advise governmental agencies and the scientific community on policies relative to public disclosure. This board has
begun to deliberate, but the questions are complex, as typified by these papers on the 1918 virus. It is reassuring that the NSABB was
asked to consider these papers before publication and concluded that the scientific benefit of the future use of this information far
outweighs the potential risk of misuse. People may be reassured that the system is working, because agencics representing the public, the
scientific community, and the publishing journals wc}re involved in the decision.

(C) Liirmly believe that allowing the publication of this information was the correct decision in terms of both national securitv
and public health. It is impossible to forecast how scientific observation might stimulate others to create new treatments or procedures to
control future pandemics. For cxample, in the Nature article, sequence comparisons suggest that the 1918 virus was generated not by
incremental changes in the polymerase genes, but by the movement of these genes, in total, from an avian source into a human influenza
virus. The availability of these sequences will permit identification of their avian origin and should show why this particular set of genes
was selected. Similarly the results in the Science article suggest that the cleavage of a protein on the surface of the 1918 virus, a step
critical for virulent infection, may occur by a previously unknown mechanism — a hint that could lead to new drugs for inhibiting this
step and thus preventing future pandemic eruptions.

Influenza is highly infectious, and a new strain could spread around the world in matier of months, if not weeks. The public
necds confidence that the 1918 virus will not escape from research labs. All of the described experiments were done in a Biosafety Level
3 laboratory, a high-containment environment recommended by the U.S. Centers for Disease Control and Prevention and the National
Institutes of Health on an interim basis, whose use should became a permanent requirement for such experiments. Current cvidence
suggests thal some available drugs and possible future vaccines could suppress infections by the 1918 virus. (D) Given the prospect of

another natural influenza pandemic, the recent decision by the U.S. administration to stockpile antivirals for influenza treatment seems

wise. Finally, although a sequence of the 1918 virus has been determined and is highly virulent in mice, this may not be the specific form
of the virus that causcd the pandemic of 1918. An article in the same issue of Nature rcports the existence of sequence variation in a
natural population of influenza virus; yet we have only one sequence for the 1918 pandemic strain, and the reconstructed virus described

in the Science article was built into the backbone of a laboratory strain. (E) Because a pandemic infection is dependent on many unknown

properties, there is no certainty that the reconstructed 1918 virus is capable of causing a pandemic,

(Modified from Phillip A. Sharp: Editorial, Science 2005)
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Toshiaki Yamashita cannot get up by himself, nor can he speak. He receives nourishment through
a tube that goes directly into his stomach.
A ceremony for Coming-of-Age Day is to be held this week at Akebono Gakuen, a day-care center
( a) severely disabled children in Tokyo's Setagaya Ward. The official holiday fell on Monday this
year.
Yamashita is one of two young people at Akebono Gakuen who are reaching aduithood this year,
Throughout his 20 years of life, Yamashita has demonstrated steady mental development. ( b )
anyone teaching him, he has learned to signal his wish to watch television by turning his eyes to
the TV set and uttering a cry. When a video he is watching nears the end, he cries out to let his
family know.
He flashes a smile ( ¢ ) anyone he meets ( d ) the first time. He then nods his head and blinks
several times at his parents. This is his way of saying, "See, I've greeted a stranger politely."
Physically, Yamashita has deteriorated over the years. He was able to wriggle around on his belly
or back ( e ) a child, but he cannot do this anymore. His inability to clear phlegm ( f ) himself is
becoming a real health concern.
His mother, Kinuko, said; "I am grateful ( g ) him (for) all these years he has been with me. It is
not easy caring ( h ) him, but he is everything I live for."
Akiko Iwaki celebrated her coming of age at Akebono Gakuen six years ago. Her mother, Setsuko,
showed me a photo taken (i) that occasion. Akiko looks a little shy in her red kimono.
"I told her she was a big girl now, and she smiled back," Setsuko recalled. "She really looked ( j )
an adult woman."
Since none of the Akebono Gakuen youngsters can make a speech on Coming-of-Age Day, taiks
are given instead by their parents. Every year, new accounts are added of what it means to live
with disabled children for 20 years.
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