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By the time this issue of the Newsletter reaches you, your 1991-92 subscription fee should have been received by me.
If my records indicate that your payment has not been received, a notice to that effect is included in your October
Newsletter copy. Newsletter finances are such that we cannot afford to service subscriptions which are unpaid by the
time the November issue is to be mailed. Please help by making it unnecessary to remove and then re-add your
name. Thanks! BLS

Mailing Label Adornment: Is Your Dot Red?

If the mailing label on your envelope of this issue is adorned with a large red dot or circle: this decoration means
that you will not be mailed any more issues until a technical contribution has been received by me.

Page Length Regquest Instruction

Attention overseas subscribers: If you must use paper which is longer that 11", please take care that all material
(including signatures, addresses - everything!) ends no more than 10" from the top of each of your pages. Itis
costly to make reductions, and henceforth I reserve the right to chop the excess length off any page, no matter

what the result. Beware of the dreaded guillotine! Your cooperation in this matter will be greatly appreciated.

All Newsletter Co d *
ewsletler Lorrespondence DEADLINE DATES
Should Be Addressed To: No. 399 (December)-——-15 November 1991
Dr. Bernard L. Shapiro _
TAMU NMR Newsletter No. 400 (January 1992) - 13 December 1991
966 Elsinore Court No. 401 (February) --------- 24 January 1992

Palo Alto, CA 94303, US.A.
(415) 493-5971

No. 402 (March)------------ 21 February 1992

* Please note that some of these dates are somewhat earlier in the month than has usually been the case !!
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Sept. 4, 1991
Dr. Bernard L. Shapiro, Editor (received 9/7/91)
TAMU NMR Newsletter
966 Elsinore Court
Palo Alto, CA 94303

Homoallylic Couplings: Larger Than You Might Imagine
Dear Barry,

We were somewhat puzzled recently while investigating the structure of the following
secondary mold metabolite

Jax-ax = 4.2 HZ
J1ax-4eq = 3.1 HZ
J1eq.4ax = 2.6 HZ
Jeq.eq = 0.8 HZ

The methylene protons at the 1- and 4-positions each appeared as an 8-line pattern (ddd) and
were initally thought to be adjacent to one another. While po large vicinal, diaxial coupling was
observed, it was believed that its absence could, perhaps, be due to rapid conformational
averaging in the half-chair C-ring. Before a confirming low-temperature study could be
conducted, the metabolite was discovered to be the 3-methyl ether derivative of a compound
whose structure had been elucidated by Steyn and coworkers.! Four of the six observed
couplings between the methylene protons are, therefore, homoallylic in nature and not vicinal
as first suspected.

The magnitude of the three largest coupling constants were surprising because we have
seldom encountered homoallylic couplings in our natural products studies, and then they were in
the usual 1-2 Hz range.2 However, Sternhell® and Barfield* stated some time ago that these
coupling constants can, in fact, be quite large in rigid molecular systems when both protons are
largely perpendicular to the plane of the carbon-carbon double bond:

Sun=+4.99 sin2¢ sin2q’
Note that the protons need not be pointing in the same direction but must only exist in a

relatively parallel orientation. With the subject metabolite, as is the case with 6-membered
rings, H-1ax and H-4;x point in opposite directions.

Sincerely,
Mike Stack Gene Mazzola

1. P. S. Steyn, P. L. Wessels, and W. F. O. Marasas, Tetrahedron, 36, 1551 (1979).

2. E. D. Becker, High Resolution NMR Theory and Chemical Applications, 2nd Ed., Academic
Press, New York, 1980, p. 96.

3. S. Sternhell, Pure Appl. Chem., 14, 15 (1964).

4. M. Barfield and B. Chakrabarti, Chem. Revs., 69, 757 (1969).
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SYNTEX RESEARCH

DIVISION OF SYNTEX (U.S.A)) INC.
3401 HILLVIEW AVE, P.O. BOX 10850
PALO ALTO, CALIFORNIA 94303

ANALYTICAL AND ENVIRONMENTAL RESEARCH
August 27, 1991
(received 8/30/91)

Dr. Bernard L. Shapiro
TAMU NMR Newsletter
966 Elsinore Court

Palo Alto, CA 94303

ASPECT 3000 - BRUKNET - PATHWORKS® - PC - WIN-NMR
Dear Barry,

In April, 1990, we installed a Bruker ACF-300 with an automatic sample changer and made this
spectrometer available for routine use by all the chemists on the site. The chemists need only
select the experiments to be run from a menu and enter an identifying title, the computer then
carries out the measurements. We are finding that 60 to 90 samples (a mixture of 'H, *C, “F
and *'P) are being measured each day. When the queue contains only proton experiments, a
spectrum is completed every 8 minutes. The quad probe means that we only have to change the
probe when we need to measure *H spectra. Many spectra need additional expansions that are
not included in the standard plot. With more than 60 people needing access to the keyboard and

display on the ASPECT 3000, there is a problem with doing these additional plots from the

keyboard, especially since the automation program usually wants the plotter right in the middle
of the individually queued plots. To alleviate this problem and provide for permanent storage
of the spectra, we transfer the data via BRUKNET to a MicroVAX II where it can be archived
to tape or optical disk and then using Pathworks® to one of several personal computers (mixture
of MS DOS and Macintosh). The chemists selected Bruker’s WIN-NMR after looking at several
PC based NMR programs. In my opinion, Bruker could sell a ton these if the price was more
reasonable. Bruker recommends a 386 class machine but we have found that a 286 is sufficient
for expansions and plotting of spectra, however you do need a machine capable of adequately
supporting MS Windows™, Of course, BRUKNET files and WIN-NMR are incompatible and
a conversion routine is necessary. The program I wrote (about 50 lines of FORTRAN code,
source and executable available on request) reads the file from the VAX, strips the BRUKNET
headers, and writes a DOS format file in the correct directory for DISCONYV, the Bruker supplied
conversion program for files from Kermit or TCP/IP. A bat file on the PC does the directory
switching, establishes the Pathworks® connection to the VAX and runs the FORTRAN program.
Had I had the file format for WIN-NMR, I would have included the DISCONYV step as well but
that and converting the program to be a Windows application will have to wait. Using ethernet
(BRUKNET-Pathworks®) for the file transfer is much faster then KERMIT (~30 seconds vs >15
minutes @9600 baud for the usual 32k file) even with the need for some seconds to strip the
BRUKNET headers. With this system in place, the chemists can study their data in their own
office and if they need additional hard copy, send the plots to one of the network plotters.

Sincerely yours,

o

Mike Maddox

h{]



ANNOuNCING

Phase-sensitive gradient DQF COSY of 3mM BPTl in
90% H20/1 0% DZO on an AMX 600 using a GRASP IT
accessory including a 5mm triple-resonance probe
['H {C, "*N}] with integrated Z-gradient. 60G/cm, no
phase-cycling, no baseline correction, symmetrized;
(D. Moskau, Spectrospin AG)

Gradient Spectroscopy (GRASP) has tremendous
potential for accelerating the acquisition of long
2D/3D NMR spectroscopy experiments, by eliminat-
ing the need for lengthy phase-cycling for quadrature
detection in w,. Other GRASP benefits are its superb
water-suppression capability, and reduced T -noise.

However, until now GRASP was not practically
applicable to NMR spectroscopy of larger molecules,
because only magnitude-mode spectra could be
obtained (except in artificial low-bandwidth cases of
e.g. 1 ppm ranges at 300 MHz). Recently, important
advances were reported (1) towards obtaining
phase-sensitive GRASP-data at high field over a
broad frequency range on an AMX 600 equipped
with a GRASP II accessory.

Bruker's GRASP II accessory is available on all
Bruker spectrometers with widebore and standardbore
magnets at all field strengths. 5mm water suppression
probeheads with up to [00G/cm gradients ("H-only,
BB inverse, triple-resonance) are available with
excellent RF specifications (5/N, resolution, lineshape,
etc.). For more information, call your nearest Bruker
representative.

(1) A.L.Davis, E. D. Laue, }. Keeler, D. Moskau, j. Lohmann,
Journal of Magnetic Resonance, in press.
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:f .-/(é DEPARTMENT OF HEALTH & HUMAN SERVICES Public Health Service

National Institutes of Health
National Heart, Lung, and
Blood Institute
Bethesda, Maryland 20892
September 3,1991

(received 9/7/91)

Dr. Bernard Shapiro

966- Elsinore Court

Palo Alto, CA 94303

A Question of Shifts
Dear Barry,.

Tappey Jones, in this Laboratory, has prepared a series of imine
phosphonates as intermediates in the synthesis of ant venoms. The 1H
spectrum shows an NH, so this familiar sort of tautomerism is going on:

(CoHs0),POCH, Z\ SCHs —_ CHa
o N o Z N
H
(CoHs0),PO
Imine Enamine
a-C: & 'H 3.08, '*C 32.2 ppm a-C: & 'H 3.51, 'C 60.9 ppm
1J HC 128, CP 134 Hz 'JHC 159 CP 198 Hz.1

I was troubled by the fact that neither the 1H nor the 13C
spectrum showed chemical shifts characteristic of the =CH group of the
eneamine. The TH shift was at about 0.7 ppm "o higher field than antici-
pated and the 13C a good 40 ppm up. However, the one-bond couplings of the
imine form fit the structure perfectly well, both 1J(HC) and 1J(CP) being half
again as big as that of the imine.

| can find examples of similar 1H shifts for compounds of this
sort in the literature, but no examples of 13C shifts, nor any word of
explanation. | would welcome one.

Yours very truly,

il

R. J. Highet
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McMASTER UNIVERSITY

Department of Chemistry

1280 Main Street West, Hamilton, Ontario L8S 4M1
Telephone: (416) 525-9140

FAXMAIL (416) 522-2509

August 21, 1991
(received 8/26/91)

Dr. B. L. Shapiro
Editor/Publisher

TAMU NMR Newsletter
966 Elsinore Court

Palo Alto, CA

U.S.A. 94303

ARE YOUR PEAK RATIOS BETTER THAN YOU THOUGHT?
Dear Barry,

We've been doing some quantitative work, based on collecting spectra in blocks and
then doing some statistics on them (see Can. J. Chem., August issue). One of the things that
has come up in this work is how to measure peak ratios. If you have blocks of duplicate
spectra, you can either average each peak over the blocks and calculate the ratio of the
averages, or ratio each block and work out the average of the ratios. We find that in most (but
not all) cases, the average of the ratios is better, as shown below. This does not seem to

depend much on spectrometer brand, in our experience, but we'd welcome anyone else's
experiences.

Yours truly,

Alex D. E_ginc
Associate Professor of Chemistry

CARBON PEAK HEIGHT RATIOS FOR DUPLICATE SPECTRA

PEAK 1 PEAK 2 RATIO
0.5920 0.4133 0.6981
0.5673 0.3896 0.6868
0.5737 0.4028 ' 0.7021
0.5926 0.4201 0.7089
0.5901 0.4147 0.7028
0.5958 0.4229 0.7098
0.5960 0.4170 0.6997
0.5977 0.4219 0.7059
0.5952 0.4135 0.6947
0.5928 0.4216 0.7112
0.5795 0.4106 0.7085
0.5636 0.3980 0.7062
AVERAGE 0.5864 04122 0.7029

STD. DEV. 0.0121 2.1%) 0.0104 (2.5%) 0.0072 (1.0%)






FEATURES:

* 24 kHz spinning with air or nitrogen

* 20 pl to 30 yl sample volume, 3.5 mm rotor diameter

* 1 us 90° pulse for single-tuned '°F at 282 MHz

* Applications for '°F and quadrupolar nuclei

* Low operating pressure — 3 atm with dual nitrogen supply
* Custom designed to accommodate all NMR spectrometers
* Double-tuned option available

* Fiber optics spin rate monitoring

DSI SPIN RATE CONTROLLER

The spin rate controller is a PC based system which establishes and maintains
spinning speeds of DSI MAS probes and interfaces with the DSI fiber optics spin
rate monitoring system. The software is designed so that VT and spin rate control
can be performed simultaneously. A digitally filtered sync pulse with 1° relative
phase stability is provided for synchronous pulse experiments. The system has a
response time of 3 s to within 10% of final frequency for a 600 Hz to 7 kHz
change on a 7 mm high speed rotor. The settling time to within 2 Hz is 5 s and
the stability is 0.5 Hz/hr maximum. (120 vac)

< T Doty Scientific, Inc.
700 Clemson Road
Columbia, SC 29223 USA
Main: (803) 788-6497 e Sales: (803) 699-3806
Fax: (803)736-5495 ® Service: (803) 699-3807




THE UNIVERSITY OF TEXAS AT DALLAS
U T D BOX 830688  RICHARDSON, TEXAS 75083-0688  (214) 690-2901

CHEMISTRY

Are Your Enriched Compounds Substituted or Labeled ?
August 30, 1991 (received 9/6/91)

Barry Shapiro
966 Elsinore Court
Palo Alto, CA 94303

Dear Barry,

In response to the dreaded ultimatum, I'd like to submit the following bit of
enlightenment.

| recently submitted a manuscript originally titled "A Convenient Method for the
Preparation of 13C-enriched D-Fructose Phosphates...". The journal editor in
agreement with one of the referees suggested that 73C-substituted be used
in place of 13C-enriched. Furthermore it was suggested that in agreement
with present rules on nomenclature 73C-substituted be used in place of 3C-
labeled. Substituted positions should be designated with round and not
square parenthesis, i. e., D-(1-13C)glucose.

I quickly surveyed the literature and found what | more or less expected;
different author and journals used different nomenclature. Furthermore
isotopically substituted compounds are almost universally termed labeled, even
by the companies who sell them. A call to the editor landed me a copy of the
1979 edition of IUPAC's Nomenclature of Organic Chemistry. Here's a
summary:

An isotopically modified compound has a macroscopic composition
such that the isotopic ratio of nuclides for at ieast one eiement deviates
measurably from that occurring in nature. These can be either
isotopically labeled or substituted.

An isotopically substituted compound has a composition such that
essentially all the molecules of the compound have only the indicated
nuclide(s) at each designated position.

An isotopically labeled compound is a mixture of an isotopically
unmodified compound with one or more analogous isotopically
substituted compound(s).

The formula of an isotopically substituted compound is written as usual

with the label notation "hard-up" against the compound name. The
notation is contain in parenthesis, not square brackets.

AN EQUAL OPPORTUNITY/AFFIRMATIVE ACTION UNIVERSITY
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What isn't clear from all of this is what "essentially all the molecules with the
indicated nuclide” means. Does this mean one, ten or a hundred deviations
away from natural abundance ? Who writes these rules anyway ?

Sincerely Yqurs,
/ )

Warren J. Goux
Associate Professor of Chemistry :
XXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXX

Ufnli\}/et;sityk : THE EPPLEY INS_I_I_I_U_I_Adr'?inistrative Office
r E FOR RESEARCH
;\)/Iediecalaéeanter IN CANCER AND ALLIED DISEASES

A National Cancer Institute Designated
Laboratory Cancer Research Center
600 South 42nd Street

Omaha, NE 68198-6805

(402) 559-7486

Fax: (402) 559-4651

We are currently seeking a technician (Research Tech II) to work in -
our NMR laboratory. Equipment includes a soon-to-be delivered
Varian UNITY 500 Mhz NMR spectrometer, a Varian XL-300 NMR
spectrometer, several SUN computers and an Evans & Sutherland
graphics workstation. The individual must have a B.S. in chemistry
or physics and a good background in the theory of magnetic
resonance and experience in its application to problems of
biological significance. An advanced degree 1is preferred. A
working knowledge of UNIX and some electronics background is
essential. UNMC offers a competitive salary and benefits package.
We are an Equal Employment Opportunity and an Affirmative Action
employer. Women and minorities are encouraged to apply.

Dr. William Gmeiner

Eppley Institute for Research

in Cancer and Allied Diseases
University of Nebraska Medical Center
600 So. 42nd Street
Omaha, NE 68198-6805
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LR SCHORL OFNATURAL
SCIENCES AND MATHEMATICS
Department of Chemistry

Dr. B. L. Shapiro
TAMU NMR Newsletter

966 Elsinore Court (received 8/19/91)
Palo Alto, CA 94303 August 13, 1991

One-dimensional NMR on the Structure and Stability of Serum Retinol Binding
Protein : Investigations of a 'Lazarus’' Protein

Dear Dr. Shapiro,

During our investigations of the thermodynamic stability of serum
retinol binding protein (RBP), a 21 kD protein, we have begun NMR studies to
complement the work we have done by other methods (UV-VIS, CD, fluorescence,
and DSC). One of the great limitations of studying proteins greater than 15 kD
by NMR is that excessive line widths, increased overlap of resonances, and
problems with spin diffusion’ phenomena in such large systems makes complete
assignments of such proteins by conventional methods difficult. Indeed, these
problems account for only modest increase in resolution at higher fields as is
illustrated in Figure 1 of RBP run on our NT-300 and on a Bruker 500. Further,
rapid T2—relaxation processes cause not only linewidth problems but limit the
use of many 2D methods®.

One should not lose hope, there is still a wealth of information to be
gleaned even at low field strengths. 1D NMR can yield important information
concerning many aspects of protein structure, stability and folding character-
istics. For example, prior to thermodynamic analysis, it is necessary to
establish the reversibility of the protein unfolding process. Figure 2 shows
an overlay of the upfield region of native RBP at 30 C and RBP that has been
heated to 85 C for 20 minutes then cooled back to 30 C. The NMR spectrum of
RBP at 85 C (not shown) is as would be expected for a random coil structure,
corroborating our CD studies that the protein is completely unfolded at this
temperature. This result provides evidence that RBP, like Lazarus, can rise
from the dead.

Other interesting information is found in the upfield (< 0.8 ppm) region
of the spectrum. This region of protein spectra contains mostly methyl
resonances that are shifted due to ring current effects from aromatic amino
acids. RBP shows several rescnances in this region (Figures 1 & 2). The use of
ring current shifts in analysis of protein structure is well documented3.
Simple calculations of expected ring current shifts using X-ray crystal
structure coordinates can lead to initial guesses for determination of
resonance assignments. Our initial calculations for shifted methyl resonances
coupled with modeling of the subsequent spectrum has yielded some encouraging
results. We are now applying a method described by Reid and Saunders™ using
ring current and NOE calculations with experimental 1D NOE to make assignments
of the resonances in this region of the spectrum of RBP.

Please credit this submission to the account of Charles Watkins in our

department.
Sinciijy, »
Y 4,—-:‘" - z‘y
¢ i ! /’ E >
LN Ay lttbiing "/ A A

; Yuccio
D. Vincent Waterhous . Don Muccio e
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1.
2.
3.
4.

A. Kalk and H.J.C. Berendsen, J.Mag.Reson.,24, 343 (1976).

R.Ernst, G. Bodenhausen, and A. Wokaun, Int.Ser.Monogr.Chem.,14,283 (1987).
S. Perkins, Biol. Magn. Reson.,4, 193 (1982).

D. Reid and M. Saunders, J. Biol. Chem.,264 (1989).
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Figure 1. H NMR spectra of RBP
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Figure 2. lH NMR spectra of RBP buefore and after heating to 85 C.

* Grateful acknowledgement to Dr. Russ Timkovitch at University of Alabama in
Tuscaloosa for spectra run at 500 MH=z.






Gradient-Enhanced “N HMQC

The pulse sequence and the coherence pathway diagram
for a YN GE-HMQC are shown in Fig. 1. The pulse
sequence was a standard ¥C GE-HMQC experiment (1)
with different gradient amplitudes to account for the
difference between the gyromagnetic ratios of *C and N.
The 90° proton pulse creates transverse magnetization
which evolves into an anti-phase state with respect to
J(NH) coupling at the end of the period A (where A =
] (NH)). The antiphase components are converted into
heteronuclear zero- and double-quantum coherence by the
5N 90° pulse and the multiple quantum coherences are
allowed to evolve during t,. The 180° 'H pulse in the
center of the evolution period serves to eliminate the 'H
chemical shift evolution, yielding pure N chemical shifts
along that axis. The zero- and double-quantum signals are
then coherence-order labeled by the gradient pulses G1 and
G2. After conversion into antiphase proton magnetization
by the last N 90° pulse, the desired components are
refocused by the gradient G3 and detected. The
application of a gradient pulse results in a phase factor
being applied to the magnetization which is dependent
upon gradient strength, duration, the distance from the
gradient isocenter, the gyromagnetic ratios of the coupled
nuclei, and the desired coherence order. The relative
amplitudes of the labeling and refocusing gradient pulses
will determine the selection of a specific coherence
pathway and are calculated to suppress magnetization
components arising from the solvent and other protons
not coupled to N spins.

The fundamental principle of coherence selection using

gradients is that for a pathway to be detected, the cumula-
tive phase factor during the acquisition must be zero:

Gl + Gofy + Gyp'y = 0. 1
The subscripts denote steps in the pulse sequence where
p’ defines a composite coherence order for the

heteronuclear case which includes the gyromagnetic ratios
of the coupled nuclei:

¥ = MH + ("N MTHPON 2

and 'H and #®N are the coherence orders for the 'H and
5N spins respectively.

In the coherence pathway diagram, the relevant values of
P’ are given to the left and the relative gradient areas

P

HEING) H{+T)N(+1)

o
Do =

H(O}N(0)

~08 ACINGY v
-1.0
-1 H{-1)N(—1)
1H I l
15N A II t I
gradients N\ M\ ~
5 5 1
a1 G2 G3
Fig 1

Pulse Sequence and the coherence pathway diagram for a 15N
GE-HMQC experiment.

(gradient strength x duration) are given next to each

gradient pulse. The following pathway (shown in Fig I):
H(+1)= H(+1)N(0)— H(+D)N(+ )= H(-1)N(+1)
—H(~-1)N(0)

is detected using a 5:5:1 ratio of gradient areas, since

according to Equation 2:

5(1.1) + 5(=09) + 1(-1.0)=0 (3]
where the numbers in the parentheses refer to the
composite coherence orders. Using these relative gradient

areas, protons not coupled with ®N spins may pass
through an alternate pathway:

H(+D)>H(+1)»H(+1)=>H(-1)—H(-1)
which results in a net phase factor:
5(10) - 5(-10) + 1(-10)= -1 (4]

Thus, signals from this pathway remain defocused during
the acquisition.

A 2D ®N GE-HMQC spectrum of N enriched BPTI is
shown in Fig. 2. The spectrum was collected using a 5
mm inverse probe on an Omega™ PSG 500 spectrometer
equipped with an §-17 gradient accessory. Halfsinusoid
shaped gradient pulses were applied simultaneously along
the X, Y, and Z axes with a maximum gradient strength
of =20 Gauss/cm and a duration of 35 ms. A matrix size
of 2048 x 128 resulted in 3.5 Hz resolution in the w,
dimension and 10 Hz in the w; dimension. No
decoupling was applied.

Gradient-enhanced experiments provide a viable alterna-
tive to traditional phase-cycling methods for the selection
of coherence pathways. In cases where the sensitivity is
adequate, gradient selection can substantially reduce the
collection time in multi-dimensional experiments. The "N
GE-HMQC data presented here has none of the t-noise
from cancellation artifacts usually present in phase-cycled
versions of the HMQC experiment. In addition, since the
suppression of the single-quantum signals is done prior
to acquisition, the receiver gain may be increased, which
results in a substantial increase in signal-to-noise. For
these reasons, gradient pulses should be the method of
choice for coherence selection in HMQC experiments.

Reference
1.R.E. Hurd and B. K. John, J. Magn. Reson. 91, 648 (1991).

110 —:‘

115

: W' i
120—_: 1 ‘g““
‘"

4
w" ug‘
. &'

"“

TTTTT T

1 10

a 7 Y
a 4

125
130 -

135

©

P
ppm

Fig. 2

A 2P Ge-HMQC spectrum of 15N enriched BPTI. The sample
was 2.6mM in 90% H2). The data collection time was 2.6 hours.
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UNIVERSITY OF LEICESTER
BIOLOGICAL NMR CENTRE

P.0.BOX 138

UNIVERSITY ROAD
LEICESTERLE1 9HN

22 August 1991
Professor B.L.Shapiro (received 9/6/91)
TAMU NMR Newsletter
966 Elsinore Court
Paio Alto, CA 94303

A User-Friendly Selective Scheme Applied to COSY

Dear Professor Shapiro,

Selective excitation COSY experiment is useful when high resolution is demanded in a particular region of
a spectrum while experimental time is limited. Problems associated in this method includes an uncorrectable
phase distortion for a simple shaped pulse such as a Gaussian or half Gaussian. The problem can be solved by
more complicated shaping of pulses. Howaever, this would require higher precision of the instrument, since more
complicated shapes are more sensitive to a small change in the shape. In addition the selectivity is usually low.
We employ a simple selective scheme [X. -L. Wu, P. Xu, and R. Freeman, J. Magn. Reson. 83, 404 (1989)] which
~ does not require any shaping in the time domain and is insensitive to the fidelity of the pulse shaping, the total
flip angle, and inhomogeneity in the excitation field. As an example, this scheme was applied in a DQ-COSY
experiment using a sample of protein-G in 80% H,O. A high-resolution spectrum of the fingerprint region is
required in order to obtain J-couplings for structural refinement. The signals are close to the water frequency
and are relatively weak compared with other signals. To obtain selective excitation of this fingerprint region, a
complete supression of all other signals is needed to avoid aliasing effect in the w4 dimension. The resultant
spectrum shown below gives a clean spectrum of the region of interest; no phase correction was applied in the
oy dimension. The fine structures in the @y are clearly shown, thus permiting the spin systems to be defined and
more accurate J coupling constants to be measured. The scheme can be applied to 3D or higher dimensional
experiments, where saving of the data storage and experimental time is necessary. .

Please credit this contribution to Gordon Roberts' subscription.

Yours sincerely,

t B ‘ L /.
- LG ® . ? /Zu[f /%L
P A S B AR : N Xi-Li Wu
kS |5 * ] )
AT ] =l L oé%‘
.. . @ Lu-yun Lian
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I University of Alberta Department of Biochemistry
2o  Edmonton

- RWYR :
Canada Té6G 2H7

August 19, 1991
(received 8/31/91)

474 Medical Sciences Building, Telephone (403) 492-5460
Fax (403) 492-0886

TAMU NMR Newsletter
c/o Bernard L. Shapiro
966 Elsinore Court

Palo Alto, CA

94303

Dear Barry,

Natural Abundance 13C hmqc's of Proteins

We have had quite a few changes here (NMR wise) since our last contribution. This

- includes the installation of a Varian 600 MHz NMR, upgrade of our VXR-500 to a Unity-
500, and upgrade of our 300 to a Unity-300 equipped for solids. All three instruments are
operating extremely well, especially the 600 which has superb sensitivity and lineshape.

As an example, Figure 1 shows the natural e
abundance 13C-1H hmgc spectrum of a 4mM i
thioredoxin sample. Shown is the «CH >
region, the spectrum is 13C decoupled during
acquisition. Acquisition time for this 3
spectrum was ~24 hrs, although the S/N is el
such that it could have been less.

This certainly opens many new applications. ] [ ¢

Best regards, o]
Briah D. Sykes, PhD =

Profg¢ssor of Biochemistry

//;,ﬂ; Yudud . e

David Wishart, PhD

74 T2 M 6 & 6 & e 5 M 54 R 50 4 6 M
1 tppa)

P.S. Believe it or not, we're getting a lot of golf in here this summer.
ampre € s
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Ecole polytechnique fédérale de Zurich
Politecnico federale svizzero di Zurigo

Eidgendssische
Technische Hochschule
Zdrich

Laboratorium fir physikalische Chemie

Swiss Federal Institute of Technology Zurich

August 21, 1991
(received 8/24/91) 2515

Universitatsstrasse 22

Durchwahl-Nr. 01/256 43 67

Telefonzentraie 01/256 22 11 Professor B. L. Shapiro

Telefax 01/252 34 02
Postadresse:  ETH-Zentrum TAMU I_\IMR Newsletter
CH-8092 Zirich 966, Elsinore Court
- Palo Alto, CA 94303
E-mail: jab: pc.ethz.ch ?
mail: jabr@nmr.lpc.ethz.c USA.

Dear Barry,

A COMPUTER-OPTIMIZED CLEAN HOMONUCLEAR TOCSY PULSE SEQUENCE

We would like to report on a computer-optimized pulse sequence for homonuclear coherence
transfer in the rotating frame. Our goal has been to maximize TOCSY transfer over an extended
resonance offset range and, simultaneously, to suppress contributions from dipolar cross relaxation
(ROESY effects), i.e. leading to a “clean” spectrum. It is well-known that during the mixing period,
undesired magnetization transfer through cross relaxation can occur simultaneously to coherent
magnetization transfer. The resulting cross peaks have oppposite intensity such that overlap with
TOCSY cross peaks may lead to cancellation. It may also give rise to additional cross peaks in the
final spectrum rendering its interpretation even more difficult. Fortunately, cross relaxation can be
inhibited by so-called “clean” pulse sequences which are designed in such a way that the spin
trajectory created by the mixing pulse sequence forces the transverse and the longitudinal cross-
relaxation effects to compensate each other. This compensation works only for large molecules
where the transverse and the longitudinal cross-relaxation rates are of opposite sign.

We have found a new mixing pulse sequence which results from an extensive multi-
parameter computer optimization of differently designed pulse sequences. The cross-relaxation-
compensated pulse sequence consists of a basic unit § which is a composite © pulse:

d-my—-2d-ny—d—-R-d-my—2d-mny—d.

The time delays d are used to allow for enough influence of the longitudinal cross-relaxation rate
(NOESY effects) and are adjusted to suppress cross-relaxation effects. The pulse sequence unit R
is also a composite ® pulse and its optimized form turns out to be a three-pulse sequence: (—48°,,
276°,, —48°,). The basic unit S is subsequently expanded into a supercycle SS55. By due respect
to the environment, this sequence is henceforth referred to as the clean CITY (clean Computer-
Improved TocsY) sequence. However, we are not quite yet into the “recycling” business where we
can make good use of the suppressed “wastes” originating from dipolar cross relaxation.

The performance of clean CITY was experimentally evaluated on BPTI, a small globular
protein with 58 residues. A “dirty” 300 MHz TOCSY spectrum obtained with the MLEV-17 pulse
sequence is shown in Figure 1A. The cross peaks painted in black are due to cross relaxation. A
“clean” TOCSY spectrum obtained with clean CITY is illustrated in Figure 1B. For a more
quantitative comparison of clean CITY and the previously known clean MLEV-17 sequence, a
series of TOCSY spectra with different mixing times were recorded with both pulse sequences.
The integrated cross peak intensities show a 40-50 % improvement in the one-step transfer
efficiency Tyr23 NH-oH (Fig.2A). The one-step transfer Tyr2 eH-0H (Fig. 2B), on the other hand,
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is the same for both pulse sequences, as expected, since the offset difference is very small. This
work is reported in more detail elsewhere (1).

Sincerely yours,

g i
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Jacqyes Briand Richard R. Emnst
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Fig. 1. 300 MHz TOCSY spectra of BPTI. (A) Conventional MLEV-17. (B) Clean CITY.
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(1) J. Briand and R. R. Ernst, Chem. Phys. Letters, in press.
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SANTA BARBARA +« SANTA CRUZ

Dr. B. Shapiro

TAMU NMR Newsletter
966 Elsinore Court

Palo Alto, CA 94303

DEPARTMENT OF CHEMICAL ENGINEERING
BERKELEY, CALIFORNIA 94720

Sept. 12, 1991

(received 9/14/91)

Re: 13C Chemical Shift Assignment for Vectra

Dear Barry;

After having survived my Ph.D defense, I joined Jeff's group at U. C. Berkeley and tried to learn how
to relax by examining the relaxation times of protons in thermotropic liquid crystal polymer (TLCP)
samples. As the resolution of proton solid state NMR spectra of TLCP is too low to observe the proton

relaxation time of each component in a polymer blend, we have utilized the technique of

observation of 1H inversion recovery through cross

13¢

polarization. One problem we faced was the

overlap of the spinning sidebands of some carbons with the isotropic resonances of other carbons,
making chemical shift assignment extremely difficult. This problem is now solved. Thanks to a clever
sideband elimination pulse sequence (SELTILS) designed by Gerry of SUNY at Stony Brook (see TAMU

P.11, July 1990).

Let me use Vectra as an example to show the success of this sideband elimination method. The figure

below shows the first high-resolution solid state 13¢c NMR spectrum of Vectra. The chemical shift
values for the assigned carbons may be useful for my colleagues in liquid crystal polymer NMR

research.
Sincerely Yours,

Vz
//@r

Pei Tang
Postdoctoral Researcher

5,16
1 155.9 ppm
3 130.8 ppm
4,11 126.8 ppm
516 1648 ppm
6 151.5 ppm
8,14  136.8 ppm

vectra

1060 0

PPM from TMS
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BRUKER Expand the scope of your career with Bruker

- We have an immediate opening for an innovative and highly motivated
Research and Development Engineer

in our NMR research and development department. This is a permanent position for an
individual with a broad knowledge of RF electronics, and NMR probe construction. The
successful candidate will join in all phases of solid state NMR development projects, from
conception through final testing of new products.

Please send your resume to:

D. G. Cory
Bruker Instruments, Inc.
Manning Park
Billerica, MA 01821
phone: (508) 667-9580 ext:171

We are an equal opportunity/affirmative action employer.

Expand the scope of your career
with Bruker

We have an immediate opening for a highly motivated self starter in our NMR department.

Technical Sales Representative

Our Midwest office is seeking a person with a thorough knowledge and use of NMR spectrometers to
represent our NMR product line. Individuals applying for this position must possess at leasta B.S. in
chemistry, an aptitude for technical sales, excellent communication skills, and the willingness to travel.

Please send resume, transcripts, and salary expectations to:
Ms. Carol Alterio, Bruker Instruments, Inc., Manning Park,
Billerica, MA 01821

Cor™
We are an equal opportunity/ Y > = Analytical Systems
- BRU !:(E\R Worldwide

affirmative action employer
( e gLre—"



Instant Upgrade
of RF Amplifier Performance
i Your YMR/MRI System

Install an AMT 3000 Series solid-state pulse power amplifier—
6-500MHz at up to 1000 W—into your system. Instant upgrade!

Here’s just one example: AMT’s RF power envelope detection
system guarantees full protection. That means you can operate
at low-level CW with full-power peaks on demand.

Pre-saturation water
suppression? Cross
polarization in solids?
No problem— now!

Additional Key Features:

Broadband Frequency Ranges—
6-220MHz, 200-500MHz

Key Power for Liquids & Solids—
50, 150, 300, 1000 Watts

Excellent Linearity—(+1.0dB)

Low Pulse Droop—
typically less than 5%

Fast Low Noise Blanking—
within 20dB of KTBin 1 us

For full information call your
NMR/MRI system manufacturer
or contact Lowell Beezley at AMT:
PH (714) 993-0802

FAX (714) 993-1619

Models Available:

3205 6-220MHz  300W
3200 6-220MHz  1000W
3137 200-500MHz H0wW
3135 200-500" """ 150W

3134 200-500myr  300W

3080 Enterprise Street, Suite A, Brea, CA 92621 PH (714) 993-0802 FAX (714) 993-1619

©1991 American Microwave Technology Inc.
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THE PROCTER & GAMBLE COMPANY

MIAMI VALLEY LABORATORIES
P. O. BOX 398707, CINCINNATI, OHIO 45239-8707

POSITION AVAILABLE - NMR SPECTROSCOPIST

Procter & Gamble has a research staff opening for, an NMR spectroscopist at the
Miami Valley Laboratories near Cincinnati, Ohio. Applicants should have a PH.D.
degree in chemistry, biochemistry or a related field, preferably with
postdoctoral experience. A strong working knowledege of NMR theory and
instrumentation, and expertise in solid-state NMR are required. Some experience
in microimaging is also desirable.

The successful candidate will initiate and collaborate on research programs in
diverse project areas involving organic and bio-polymers, surfactants, lipids
and pharmaceuticals. Responsibilities include the implementation of new solid-
state NMR techniques to solve chemical and structural problems. This person
will also share the responsibility for overseeing the operation of our Corporate
Research NMR facility which is currently equipped with Bruker MSL-300 with

microimaging, Chemagnetics CMX-200, GE GN-500, GE QE-300 and Bruker AC-300
spectrometers.

To apply, send resume and publication list to: Fouad Ezra, Procter & Gamble
Company, Miami Valley Laboratories, P. 0. Box 398707, Cincinnati, Ohio
45239-8707 (513-245-2485). Procter & Gamble is an EQUAL OPPORTUNITY employer.

I M MDA M DN MM D MMM MMM NN MMM M MMM MMM MM

Ml

Innovative people making technology work.

Varian Associates manufactures quality analytical instruments in response to the growing needs of biochemical, pharmaceutical, environ-
mental, petrochemical and chemical markets. Our Nuclear Magnetic Resonance Instruments operation in Palo Alto, California continues to
be the world supplier of spectrometers.

NMR Sales Representatives

Selling Varian NMR products, you will be responsible for developing, communicating and implementing selling strategies while fostering profes-
sional relationships with customers and coworkers. Personable, energetic and results-oriented individuals with strong NMR backgrounds
who wish to apply their talents toward a chailenging and rewarding sales career should apply. Prior sales experience is desirable.

Software_Engineer

Using your knowledge and at least 2 years' experience with NMR spectroscopy, you will design and implement software for the analysis and

display of NMR data. Working in the Research and Development group, in Paio Alto, CA, you will be actively involved in the latest NMR innova-

tions from the fields of liquids, solids and microimaging. MS or PhD in Chemistry, Physics, or related scientific discipline with *‘C’’ program- =
ming experience is required.

As a Fortune 500 Company, Varian offers competitive salaries and benefits including a 401(k) retirement savings plan and tuition reimburse-
ment. To apply, please send your resume to Varian, NMR instruments, MS/D315-SZ, 3120 Hansen Way, Palo Alto, CA 94304. Fax: (415)
494-3649. We are an equal opportunity employer.

varian®
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POSITIONS AVAILABLE

BIOMOLECULAR RESEARCH INSTITUTE
NMR LABORATORY

Applications are invited for two Research Scientist positions in the NMR
Laboratory of the Biomolecular Research Institute. The primary focus of the BRI will
be determination of the structure and structure-function relationships of biological
macromolecules, with particular emphasis on molecules having therapeutic potential.
Extensive collaboration will be undertaken with tertiary and medical research
institutions throughout Australia.

The successful applicants will participate in a range of projects on the structure
and dynamics of biopolymers and their interaction with ligands. They will also have
the opportunity to contribute to the development and implementation of new methods
for acquiring and processing multi-dimensional NMR data and for generating
molecular structures. The NMR Laboratory is equipped with Bruker AMX-600 and
-500 spectrometers, supported by a network of UNIX workstations. A Convex
C-210 computer is also available.

A PhD in the chemical or biological sciences and experience with NMR
spectroscopy are essential. A strong background in computing will be an advantage.
The positions are available immediately, with appointment for three years in the first
instance. Salary will be A$35-45,000 depending on experience.

Inquiries may be directed to the Head of the NMR Laboratory, Dr. Ray
Norton. Phone: 61-2-697 2037, FAX: 61-2-313 6271.
email: norton@csdvax.csd.unsw.oz.au.

Applications (including the names and addresses of at least two referees) to the
Director, BRI, 343 Royal Parade, Parkville 3052, AUSTRALIA.
R K RN K XK XK K N XK MMM K K KM XK KX MK XXX MK XA XHH MK XK KKK KK XK XX KKK KKK KKK KK XAXAK N

FOR SALE, VARIAN XI.200. Beckman Instruments, Inc, Research and Applications
Department, Palo Alto, offers for sale a VARIAN XI1.200. Price--best offer. Purchased new in
1985, currently in use, the instrument is in good working order. The probe is
broadband/switchable (20-80/200 MHz), the magnet has rubber (adjustable) seals, and the host
and acquisition computer systems are stock issue. The instrument includes a Topaz Power
Conditioner and HP7475A Plotter (6-pen). Please contact Mr. Jeffrey Smith, Beckman
Instruments, Inc., 1050 Page Mill Road, Palo Alto, California, 94304; (415)859-1565.
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POST-DOCTORAL POSITIONS

As part of a new initiative in structural biology several new NMR laboratories with interests
in.protein structure and function are being established in Toronto, Ontario, Canada.
Research interests of the new labs include protein structure, folding and dynamics (J.F.-K.

& L.E.K), design and optimization of multidimensional NMR experiments (L.E.K),
protein-DNA and protein-protein interactions (C.H.A. & M.L), in addition to the
established program of J.P.C. (polysaccharide and glycoprotein structure and dynamics).
There will be the opportunity for collaboration among these laboratories as well as with
other molecular modelling and crystallographic groups in the city. Currently available
instrumentation includes 500 MHz (4) and 600 MHz (1) spectrometers (4 of these are
brand-new with multichannel, multinuclear capabilities). An additional 500 and 600 will be

" acquired within the next two years. Candidates should have experience in one or more of

the following areas: multidimensional NMR, structure determination of macromolecules,
isolation and purification of proteins, molecular biology, .and/or scientific computing. To
apply for positions, interested candidates should send their CV to the appropriate
investigators listed below. Openings are available starting from Dec. 1991 onward.

Dr. Cheryl H. Arrowsmith
Ontario Cancer Institute and Dept.
of Medical Biophysics, U. of Toronto
500 Sherbourne St.
Toronto, Ont. M4X 1K9
FAX (416) 926-6529

Address until Dec. 1991

Dr. Mitsuhiko Ikura
Ontario Cancer Institute and Dept.
of Medical Biophysics, U. of Toronto
500 Sherbourne St.
Toronto, Ont. M4X 1K9
FAX (416) 926-6529

Address until Jan. 1992

Dr. Julie Forman-Kay
The Hospital for Sick Children
Biochemistry Research Division
555 University Avenue
Toronto, Ont. M5G 1X8

Address until Jan. 1992

Dr. Lewis E. Kay
Depts. of Medical Genetics and Chermstry
Medical Sciences Bldg.
University of Toronto
Toronto, Ont. M5S 1A8
FAX (416) 978-4194

Dr. Jeremy P. Carver
Dept. of Medical Genetics
Medical Sciences Bldg.
University of Toronto
Toronto, Ont. M5S 1A8
FAX (416) 978-4194

Address until Nov. 1991

Stanford Magnetic Resonance Lab.
Stanford University

Stanford, CA 94305-5055

FAX (415) 723-0010

National Institutes of Health
NIDDK{/Lab of Chemical Physics
Building 2, Room B2-08
Bethesda, MD 20892

FAX (301) 496-0825

National Institutes of Health
NIDDK/Lab of Chemical Physics
Building 2, Room B2-11 »
Bethesda, MD 20892

FAX (301) 496-0825

National Institutes of Health
NIDDK/Lab of Chemical Physics
Building 2, Room B2-08
Bethesda, MD 20892

FAX (301) 496-0825
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CALIFORNIA INSTITUTE OF TECHNOLOGY

DIVISION OF CHEMISTRY AND CHEMICAL ENGINEERING
THE CHEMICAL LABORATORIES

September 6, 1991
(received 9/12/91)
Dr. Barry L. Shapiro
968 Elsinore Ct.
Palo ALto, CA 94303

Dear Barry:
15y NMR of Triple Helix Oligonucleotide

In our continuing exploration of heteronuclear NMR of oligo-
nucleotides in_collaboration with Dinshaw Patel's lab, we have
examined the °N NMR at natural abundance of a 31 residue oligo
that organizes itself into a triple helix with the three strands
connected by two loops of T's. This molecule further incorporates
an unusual G°TA triple as proposed b Griffin and Dervan
(Science, 245, 967-971 (1989)). A 1y - N spectrum is shown in
the accompanying figure. As a consequence of the length of the
oligonucleotide and its unusual conformation, the imino 1y spec-
trum is complex as is the 15y spectrum, with T and G imino proton
resonanaces not clearly distinguishable on the basis of their 1y
chemical shifts. In the N dimension there is a clear dinstinc-
tio between the shifts of the more downfield T and more upfield G
resonances, even though the 15N shifts of each kind of base is
spread over a considerable range. Of interest is the large clus-
ter of 1H 51gnals between about 10.5 and 11.0 ppm. The bulk of
these are from T's in the loop segments, however 1y studies had
already indicated that signal from the G in the G*TA triple
occurred in this region. The 19N shift clearly separates this
from the others. There are additionally cross peaks shifted
downfield in the 1°N dimension from the main group of T reso-
nances. These may arise from wobble base pairs in the loops that
were suggested from 1y gata. Assignments are based on analysis of
the lH spectrum. The spectra were taken on a 0.4 ml sample in
95%H,0 containing about 1000 OD units of oligonucleotide using
the coupled HMQC experiment. 128 blocks of data were collected
over a 60 hr period. The spectra were run on a GN-500 spectrome-
ter at Emory University, a major part of whose purchase cost was
underwritten by my NSF grant DMB 8604304.

Sincerely yours,

e

David Live

PASADENA, CALIFORNIA 91125
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