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613 The Nobel Prize in Chemistry 2002

"for the development of methods for identification and structure
analyses of biological macromolecules”

NMR

"for his development of nuclear magnetic resonance
spectroscopy for determining the three-dimensional structure of
biological macromolecules in solution"
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Attenuated T5 relaxation by mutual cancellation of dipole-dipole
coupling and chemical shift anisotropy indicates an avenue to
NMR structures of very large biological macromolecules

in solution

KONSTANTIN PERVUSHIN, ROLAND RIEK, GERHARD WIDER, AND KURT WUTHRICH*
st fir Molekularbiologie und Blophystk Eldpenissische Technische Hochschyle Himggetherg CH-8093 Zurich, Swizetland
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ws and ey are the Larmor frequencies of the spins § and 1, Tag
and Ty; account for the transverse relaxation of spin § and the
longitudinal relaxation time of spin I, respectively, by all
mechanisms of relaxation except DD coupling between the
spins § and I and CSA of the spins § and 1.

1 1
2 2 ——= yrysh/rig 8g = 32 = vsBployg

p=

1
oy = BpA
1= 3112’?‘; =y,

where y; and vy are the gyromagnetic ratios of I and S, # is the
Planck constant divided by 2, rig the distance between S and
I, By the polarizing magnetic field, and Aoy and Aoy are the
differences between the axial and the perpendicular principal
components of the axially symmetric chemical shift tensors of
spins § and I, respectively. Ryp12 and Rayss are the transverse
relaxation rates of the individual components of the § doublet
(11) given by Eqgs. 2 and 3,
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R = (p — 89)%(4J(0) + 3J(wg)) + p*(J(w; — wg) + 3J(w))
+ 6J(w; + wg)) + 387 (w)),

R334 = (p + 89)2(41(0) + 3/ (wg)) + p*(J(w; — wg) + 3/ (w))
+ 6J(w; + wg)) + 387 (w)), [3]

where J(w) represents the spectral density functions at the

frequencies indicated:

J(w) = [4]

S5(1 + (t,w)?)
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Fic, 2. Contour plots of BPN'H correlation spectra showing the
indole BN-IH spin system of Trp-48 recorded in a 2 mM solution of
uniformly N-labeled fiz homeodomain complexed with an unlabeled
14-bp [}Ndl.‘l.hlrl'll.,‘;“'l 957% H20/3% TH:0 a1 4°C, pH = 6,0, measured
at the 'H frequency of 750 MHz. (@) Conventional broad-band
decoupled [SNJHJCOSY spectrum (22, 23), The evolution caused by
the U(YH,BNY scalar coupling was refocused in the wp and oz
dimensions by a 180° proton pulse in the middle of the 5N evolution
lime 1, and by waLTz composite pulse decoupling of 15N during data
acquisition, respectively, (b)) Conventional [BNIHJCOSY spectrum
recorded without decoupling during £, and 2. () TROSY -tvpe PN.IH
correlation spectrum  recorded with the pulse scheme of Fig, |,
Chemical shifts relative to DSS in ppm and shifts in Hz relative to the
center of the multiplet are indicated in Boih dimensions, The arrows
identify the locations of the cross-sections shown in Fig, 5.
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Fig. 3. Crossssectons through the spectra of Fig. 2 {(solid hnesy, To
Bcilitate @ comparison of the linewidils in the different spectra the
cross-sections were normalized 1o the same masimal signal amplitude,
(o  (ad). ete. refer 1o the arrows i Fig, 20 Simuolated hoe shapes
{dashed lines in @ and b ) were caleulated using U('HY9N) = — 105 He,
a rolational correlation time of 5 20 ms, and chermical shin
anistdropies of Loy = — 16 ppm and Aes, = — 160 ppm. A long-range
scalar coupling 2 "HALSN=1)y = =5 He was included in the simulation
of the BN lineshapes (241, but possible effects of the small scalbi
couplings S UHSLTHEYY gnd A UVHS, SN were neglecied. For THY
the relasation due 1o DD coupling with other protons in the nondeu-
terated complex was approximated by three prodons placed at a
distanee of 01224 nm from "HY,
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Nobel lecture Norden
(Chalmers University of Technology, Sweden)
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Nordén

Professor Bengt J. F. Nordén

Chalmers University of Technology,
"/ Department of Physical Chemistry,
Gothenburg, Sweden

Head of Department

The Head of the Department, Professor
Bengt J. F. Norden, was born in Lund in
1945. He performed his undergraduate
and graduate studies at the University of
Lund where he received his PhD in 1971
and in 1972 became Associate Professor
of Inorganic Chemistry. In 1979 he was
appointed to the Chair of Physical
Chemistry at Chalmers University of
Technology.
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CHALMERS

Molecular recognition

The DNA-binding propeller-shaped molecule
[Ru(phen)odppz]2+ (green with ruthenium
atom purple) exists in two forms: D and L, which
are mirror images of each other. They show
drastically different interactions with the DNA
helix but also different mutual interactions
between two molecules bound close to each
other: L-L on the front page and D-D on the
back of the card. The latter effect can be
exploited to enhance recognition of DNA.
Research at the Department for Physical
Chemistry concerns among other things

mechanisms of molecular recognition, a field
of importance for development of gene-specific
drugs and diagnostics.




