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One of the most important tasks of the teacher is to help his students. This task is not
quite easy; it demands time, practice, devotion, and sound principles.

The student should acquire as much experience of independent work as possible. But
if he is teft alone with his problem without any help or with insufficient help, he may make no
progress at all. If the teacher helps too much, nothing is left to the student. The teacher
should help, but not too much and not too little, so that the student shall have a reasonable
share of the work.

If the student is not able to do much, the teacher should leave him at least some
illusion of independent work, In order to do so, the teacher should help ;:he student discreetly,
unobtrusively,

The best is, however, to help the student naturally. The teacher should put himself in
the student’s place, he should seelthe student’s case, he should try to understand what is going
on in the student’s mind, and ask a question or indicate a step that could have occurred to the

student himself.
{George Polya &  [How to solve it} m 6 5l )

() unobtrusively (¥ % ¥ iT)




FR2SEER KPR AMEZPRAARLNHARE AZRER
AMBFEHER XE

R OE2/M

| yroxxzmmeE,

Tﬁis account of the events which led to the solution of the structure of DNA, the
:_Ifundamentai genectical material, is unique in several ways. I was much pleased when Watson
.::'asked me to write the foreword.

The discovery of the structure by Crick and Watson, with all its biological

:';:-implications, has been one of the major scientific events of this century. The number of

- researches which it has inspired is amazing; it has caused an explosion in biochemistry which

.__.has transformed the science. I have been amongst those who have pressed the author to write
- his recollections while they are still fresh in his mind, knowing how important they would be
as a contribution to the history of science. The result has exceeded expectation. The latter
chapters, in which the birth of the new idea is described so vividly, are drama of the highest
order; the tension mounts and mounts towards the final climax. 1 do not know of any other
instance where one is able to share so intimately in the researcher’s strugples and doubts and

final triumph.

(James D. Watson 3 [ The Double Helixj @ F X b 8] B)
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Congress passed the Orphan Drug Act in 1983 in an attempt to deal with the unique
commercial and regulatory challenges posed by ‘orphan’ diseases, defined as those that affect
fewer than 200,000 Americans. For industry, there is little appeal in pursuing a drug that will be
required by only a small number of patients. For regulators accustomed to the clinical trials
typically performed for common diseases, it can be difficult to ascertain the safety of a drug that,
by necessity, can be tested in only a tiny cohort of patients.

The act aimed to incentivize orphan-drug development by rewarding drug-makers with
a seven-year period of market exclusivity for such compounds. The FDA also created the Office
of Orphan Products Development to shepherd companies through the approval process. Ten years
later, Japan enacted similar legislation, and Burope followed suit in 2000.

In many ways the act was a success. In tho decade before its passage, the FDA
approved fewer than a dozen drugs for rare diseases; since then, the agency has approved 358,
Nevertheless, the vast majority of the 7,000 known rare diseases remain without treatment.

(Nature 20 1 04FE7H 8 BE5EMHBIM)

(%) FDA (Food and Drug Administration ®MEXMB)
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(1) A d ez~ B 4TV B orphan diseases” L . 2D LI RbO L EHS LTV B b,
AXHEEPNLTVSZ LR 1IFUARTHRATE, RABNRRTLHYT B I L,

(2) orphan diseases W T A MBEEROBER YO LI RLOP AN FLEILATVS
TEE2ITBACHARL,

(3) BB DHRBTEIT 5 HEEE T O orphan diseases CHTHME R X O X 972 b 0,
AXPizErh LI &R 3TN TCRBE L,

(4) F8 O L5 KRB EITHL, orphan drug OB ZRET I LD, T2 ) IHKHE
BP0 L) B2 ThEDP, AXPEEPATWVWEZEEBTUATHEY X,

B 2ok shdABROFER. orﬁhan drug OEBZHE I PR, RALBPZEIATY
LZEEMAE (HMTFLL7SE7HFELRBOLRY) 2HF T2{7THATHRAT L.
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Protein folding is characterized by two major steps in vitro (Fig. 1). In the first

steps, most of the secondary structure is already formed. QFolding usually starts

with the formation of a-helices, since B-sheet formation requires hydrogen bonds

between amino acids, which are far from each other in the primary sequence. In
this step, the unfolded protein is collapsed and a (more or less) stable
intermediary, the @ molten globule, is formed. The partially folded stéte of
molten. globules can be charaéférized by a developed secondary structure that is
mostly unorganized, showing almost no tertiary structure. Molten globules still
have large hydrophobic surfaces and therefore are subjects of extensive
aggregation. The volume of molten globules, however, is almost as small as that
of the native, folded protein.

@ The last steps of protein folding are_the

slow, rate-limiting steps. In these steps the %

inner, hydrophobic core of the protein becomes wafolded
_ alde

. foldh o
tightly packed and unique, high-energy bonds 00y protein Q?

are formed, such as disulfide bridees or ion %O’QOQQ%‘%

pairs. The free energy gain of these latter
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unstable protein structures, which are o
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stabilized by the favorable conformation of the intermediate 38008880
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rest of the protein. These unstable protein 0000
segments can stabilize themselves by forming l
NEW
complexes with another molecule. Thus ®they rearvangement
offen serve as active centers of enzymes or as ¢
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contact surfaces between various proteins prrutein (8% DLDQ%D

involved, e.g., in signal transduction.

Fig. 1
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(7} Molten globules are intermediates in the folding pathways of proteins.

() Molten globules are usually more tightly packed than the native protein.

() Molten globules have no secondary structure.

(=) Only a few hydrophdbic amino acids are exposed to the protein surface in
the molten globule state.

(4 ) Molten globules tend to aggregate compared with the native protein.
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