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HUMAN CHROMOSOME 3
q (long arm) p (short arm)

A — INNNEIEDER BELLINRED

MLH1 GENE
(on band 21.3)

1 ISOLATE HUMAN DNA SEQUENCE *
.GAGAACTGTTTAGATGCAAAATCCACAAGT...

2 TRANSLATE DNA SEQUENCE INTO AMINO
ACID SEQUENCES (the building blocks
of protein) USING COMPUTER PROGRAM ‘

ENCLDAKSTS ... HUMAN AMINO ACID SEQUENCE

3 LOOK FOR SIMILAR SEQUENCES IN DATA-

BASES OF MODEL ORGANISM PROTEINS

(green areas reflect great differences; *
orange, smaller variations) 5 FIND DRUG THAT

4 MODEL HUMAN PROTEIN ~ BINDSTO

HUMAN -+E N CLDAEKST S ... BASEDONKNOWN MODELED

STRUCTURE OF ASIMILAR ~ PROTEIN v
~ PROTEIN FROM A MODEL w
g ORGANISM (red area is
FRUIT FLY > ...ENSLDAQSTH .. encoded by the sequence
B (Drosophila melanogaster) data shown) ‘/
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(Saccharomyces cerevisiae)
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Growth
factors

Stress
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@ Neural code for Neural code for
memory A

memory B
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A memory is represented
by a subset of neurons
firing in synchrony

Lisman’s brainwave: could memories be packaged up by gamma waves and indexed by the theta rhythm?

N ] N
Memories Memories are repeated
each theta cycle

Theta wave

Gamma wave

30 October 1999

B21 RHUE sl y R0 0 3 (5 — 1)



2l P

HIl =

AHRBHFHABEBEHBR TP FRAGEESE". ER4% 1999 F LB TR¥
5TRMENSHAHEGEREMUKR SR RN EH B R SR (G
%) MG, RO R EETRE X A L% RAEMRE A ERRRREH
o

X HYEE -BEREAN QRN RITYASHSEELES, KM+
LA ERBAR 4, BERNDFIERRKFELER SMER PHEXLF OB T RE
Bo RARR¥BMEERITIHNEGERLEZR B-26F, RITEARI /RO
Rl s MR . SCERFBEA R E  BHEIOR R R F EE A BB BRIE; )X
Z OB EE B RE M E A SOR, BRI M A1 Bl AL, 0 R XE LA BURE
Mo

FRTRA B8, B R R RIEERE (L R WA S, BRI PSR RR,
FTEHR T EEMEE Nature, Science, Time, Scientific American , Discover  Popular
Science % FE £ 7 ELFER FFH R 2000 FLIRR RN - LEHHBEXE, £230F -+
R, BB Y5 (RILRBAE, T S AR RS, AL R E k¥ WL S LR
o ZEi, RIKLY K BRE5ES FIEMRD) RAemil e (REEETH, 9t
¥ AEEESITEIEE)NEHBE T RMBHRR. &5, A8MERET IEEE Pro-
fessional Communication Society 8 R B+ TAEH tHa] 55 B8 SC LA K anfef O 3k 3 Rl 85 16
SCHISCEE PRI RALEE S,

AHBRFAPTURE E R PXER FERHAMBENOREST, BIXWE
BEHIFHRRT S, ERPEHEERE RN GTREKRIT L * | /S, BR/REGH
EBDPLUMHNBERS TS *» AF— —-BFRIUE, HiEE¥ISEZH, WTHEE
WA B A R AR E S iR A F ], AT R BB R R,

B BN m A XBEMEMENRE ML RA BB FAE RXAMRARRE
A B . BRATTEE R 5] STRP R AT R A BB UK % A R BRI & . 8RR AT
BRI F B AMES , RAT R B I RX =A RN R ERRN ., BR AR ¥
B i SR TR R B X R UM A AR T R . BRES R WRYE P ALIE 50 AR X A dr Bl 28R O
HITTHRER, SRRETTEIMERTHR—, HBRPHE R B S0RE X L% 54 9 I
BISTTREFRY. EABHRZER, #Eim M i1RRZ 08B,

T ] BRI ERATAOK P AR, B R R, SFRE AR,

% % &
2000l #1 ATHERF



= -

(Contents)
IR OMIP AL BILIEE oo .
(Unit 1 Taking Responsibility)
IR L TEMMEBE e 8
(Unit 2 Chemical Sensors)
R WRORBWEPSBIICTIAI oo 6

(Unit 3 Medicinal Chemistry, on the Head of a Tiny, Tiny Pin: C Sixty Explores the

Therapeutic Potential of Fullerenes)

WM RIBAIIL Y 30
(Unit 4 Astrophysical Chemistry: Molecules on a Space Odyssey)

IARM AEIL () e e 37
(Unit 5 Nuclear Chemistry—Reactions and Uses Part 1)

AT BT (T ettt 49
(Unit 6 Nuclear Chemistry—Reactions and Uses Part [I)

AN BMEBEUPEHEBEHE ... 60
(Unit 7 How Green Are Green Plastics?)

A MBI ICECIPTLIE e 7
(Unit 8 Ultrafast Laser Femtochemistry—The Birth of Molecules)

IR AREBETTHE . 90
(Unit 9 Prospects for Giant Pores)

AR I e 101
(Unit 10 The Chemistry of Life)

HH—IM EFEOMRB ... 113

(Unit 11 Origin of Life—Life as We Don’t Know It)



IR TFREYEATFRY "B RM 119
(Unit 12 The Bioinformatics Gold Rush)

FHZIR ARBRALERSLE, T—FBRHA? 127
(Unit 13 The Genome Is Mapped, Now What?)

BEAGIR R BB e, 136
(Unit 14 Genetically Modified Foods)

WA AWM TREREIITE oo, 143
(Unit 15 Downloading Your Body)

WA TP AFT TRILM e, 149
(Unit 16 Growing Hearts from Scratch)

BHCR R ERK. oo, et 156
(Unit 17 To Walk Again)

FEA NI BRI L et 165
(Unit 18 The Obesity Bug)

HTNR REIOTTRKIEEAITEIK oo 73
(Unit 19 How Chromatin Changes Its Shape)

WA IR RBESESIEI I oo 181
(Unit 20 Mind Rhythms)

BB  20IRBIBTIE oottt 188
(Appendix 1  Writing for “The Audience”)

MR TR TEPF ..o 197

(Appendix 2 Authenticity Beats Eloquence)



-

B AR, AR H RS -

——7J. Rotblat ®E X4 % AR AT AP ST RS TAM,
el RFFREE,]. Rotblat ZE TR Bt M) A B & A
ARSI AR EFSIEIFT 9B & T MK , Te FoF TR
%Bﬂlﬁ##&%ﬁf)\*%ﬂ&i#!il&,wﬁ'ﬂ.
SR X,
TR AT, TR BITTHF,
———-3L=IR-3‘=A'M1L'#'\WM#&\R&Q#\&!I‘&#\i&ﬂ.
#F#ﬁ##ﬂ&ﬂ'z‘%‘m#,E&ﬁbﬂ#\&ﬂ.ﬁﬂi&#
b B 3 B AT S G TR AR AR T 0T B A
LB REFK,

Unit 1

SUMMARY : Joseph Rotblat was born in Warsaw in 1908. He trained in nuclear physics and later

specialized in radiation biology. He was awarded the Nobel Peace Prize in 1995, with the Pug-

wash Conferences on Science and World Affairs, “for their efforts to diminish the part played by

nuclear arms in international politics and in the longer run to eliminate such arms. ” In this essay,

he reflects on his experiences and recounts how he has applied his ethical principles to his work as

a scientist and educator in Poland, the United Kingdom, and the world. He urges other scientists
. 1 .



to apply ethical considerations for the survival of humankind above all others.

k>4

1.

My enthusiasm for science stems from horrid experiences during the First World War. * |
was nearly six when it broke out, and it completely changed our family fortunes: from being
well-off to penury; to hunger, squalor, and disease. Seeking escape from the grim reality, I
read avidly, mainly science fiction. Jules Verne fired my imagination. ** I dreamed that sci-
ence would become the means to alleviate the miseries of life and to eradicate the scourge of
war. *** Thus, my lifelong outlook on science was formed: it should push forward the fron-
tiers of knowledge but also serve human welfare.

* The odds against my becoming a scientist were immense. 1 had to work for a living and
was thus unable to attend school, the normal path to university. Nevertheless, I taught my-
self, reading science textbooks, mainly in physics.

* | was 20 when I heard about the Free University of Poland in Warsaw, where a school cer-
tificate was not an entrance requirement, and classes were in the evenings. I enrolled for the
physics course, and upon its completion in 1932, was offered a post as an assistant in the
Physics Department. ** The salary was barely enough to get by, but I was in seventh heav-

en: at long last, I had the opportunity to do scientific research.

. The year 1932 was the annus mirabilis in physics, the start of spectacular advances in the

new subject of nuclear physics. My laboratory was very poorly equipped: we had only 30 mg
of radium as the source of radiation. But by making up for scarcity with skill, we were able
to compete with Fermi’s team in Rome, which had a gram of radium. Among our main
achievements was the discovery of the inelastic scattering of neutrons.

In February 1939, 1 was working on the scattering of neutrons by uranium, when I read the
paper by Meitner and Frisch on the discovery of fission. It occurred to me (as it did to oth-
ers) that several neutrons should be emitted at fission, and it did not take me long to confirm
it experimentally. This opened fateful possibilities: a chain reaction leading to the release of
nuclear energy for peaceful purposes, but also to the atom bomb.

Work on a weapon of mass destruction went totally against my scientific ideals. * I knew,

however, that these ideals would be eradicated if, by the acquisition of the bomb, Hitler won

the war.

. Throughout the summer of 1939, I agonized over this dilemma. My scruples were finally

overcome by the outbreak of the Second World War. By that time I was in Liverpool on a
year’s research fellowship, working with James Chadwick. In November 1939, I put to him
that we should start research on the feasibility of the atom bomb. My rationale was that the
only way to prevent Hitler from using the bomb, and winning the war, was for us too to have

it and to threaten retaliation. It was never my intention that the bomb be used; we needed it

to prevent its use.

. 2 .



