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All organisms, prokaryotic or eukaryotic, must deal with the problem of packaging a relatively long piece of DNA

into a small space within the cell. In eukaryotes, DNA is sequestered in a particular subcellular organelle, the nucleus.

oIn the Prologue, the size of the problem was illustrated by scaling things up so that the nucleus was the size of a large

grapefruit (ie. about 10 cm in diameter). On this scale, the DNA molecules to be packaged in a typical eukaryotic cell

would, in total, be about 20 km long. Admittedly the DNA is thin, even on this scale (about 0.02 mm), and the volume of

the container is more than sufficient to accommodate it, but the problem is not a simple packaging one. The overriding

requirement is that the DNA, once in place, must be able to function. It must be replicated, with complete accuracy just

once (and no more than once) each cell cycle, the two copies must be separated into the two daughter cells each time

the cell divides and @ the genetic information encoded by the DNA must be expressed in a way that is appropriate to the

particular cell at the particular stage of development that it has reached.
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Many molecules appear in two different reversed forms that have different chemical and biological effects.
Through special catalysts—substances that facilitate chemical reactions without being consumed in them—it is possible
to bring about a process in which only one of the reversed forms is produced. In the 1970s Barry Sharpless began
developing methods for using catalysts with such properties during oxidation reactions—reactions in which electrons are
emitted. Among other things, this has enabled production of various types of medication.

Chemists strive to build increasingly complicated molecules. For a long time, this has been very time consuming
and expensive. Barry Sharpless coined the concept of click chemistry, where molecular building blocks snap together
quickly and efficiently. In 2002, Sharpless and Morten Meldal, independently of each other, developed an elegant and
efficient chemical reaction: the copper catalysed azide-alkyne cycloaddition. This is now in widespread use and is utilised

in the development of pharmaceuticals, for mapping DNA and creating new materials.

tH# : K. Barry Sharpless. NobelPrize.org. Nobel Prize Outreach AB 2024
<https://www.nobelprize.org/prizes/chemistry/2001/sharpless/facts/>
<https://www.nobelprize.org/prizes/chemistry/2022/sharpless/facts/>

2 SEERTIRZEC L7e RO (1D, (2) %, MORUEHEGED (GERF] 22&I1C LT, e,

(1) %9, 200 gDk~ LA V2 100 mL DF AT I ATICED > Tze RNT, 150 mL DT F 2 Z2NA, KB
e - TTINRE T N TR L7,

(2) KISIEEWZIKEBT O °CITHR L, 10 mL ONFY U EMA Tz, LU E2 T 7F—a— s Ts A8 U,
FERE]

add, cool, flask, furan, funnel, hexane, maleic anhydride, mixture, recovery flask, reduced pressure, refluxed conditions,

separate, solid, solution, 0 °C

(FEREFHE 2/2] [2/4])



2026 FE KFPh BTFHZRE BLIaifisRiE
—MRAFHER1H (LFEK

[:[=]

RERE BEITIHVOESHOLISZLSICL, BEETRETSIL)

(1| [2]nEBBEBIRLEOD, EOMNICEEATST L.

PYEI=L

/100 5

[#22 FRAE 1/2) EIED)



2026 FE KFPh BTFHZRE BLIaifisRiE
—MRAFHER1H (LFEK

[:[=]

RERE BEITIHVOESHOLISZLSICL, BEETRETSIL)

(#2725 FRAE 2/2) MCGYED)



