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Second International Conference on Magnetic Resonance Spectroscopy, Heidelberg, Germany, September 6-10, 1993; Contact: Dr. Winifried Kuhn,
Fraunhofer Inst., Ensheimer Str. 48, DW-6670 St. Ingbert, Germany; Phone: (49) 6894-89738; Fax: (49) 6894-89750, or Dr. Bernhard Bluemich,
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1993 FACSS Meeting, Detroit, Michigan, October 17-22, 1993; Contact: H. N. Cheng, Hercules, Inc., Research Center, 500 Hercules Road, Wilmington,
DE 19808; Phone: (302) 995-3505; Fax:. (302) 995-4117. See TAMU NMR Newsletter 411, 10.

Pacific Conference, Pasadena, California, October 19-23, 1993; Contact: Ms. B. Belmont, Pacific Conference, 14934 S. Figueroa St., Gardena, CA
90248;Phone: (310) 538-9709.

1993 CABM Fall Symposium on "Macromolecular Recognition”, Piscataway, NJ, October 21-22, 1993; Program Organizer: G. T. Montelione; Contact:

Linda Van Derveer, Symposium Coordinator, Center for Advanced Biotechnology and Medicine, 679 Hoes Lane, Piscataway, NJ 08854; Phone: (908)
235-5309; Fax: (908) 235-4850. See Newsletter 419, 30.

35th ENC (Experimental NMR Conference), Asilomar Conference Center, Pacific Grove, California, April 10 - 15, 1994; Contact: ENC, 815 Don
Gaspar, Santa Fe, NM 87501; (505) 989-4573; Fax: (505) 989-1073.

12th International Meeting on NMR Spectroscopy, Sponsored by the Royal Society of Chemistry, Manchester, England, July 2 -7, 1995 [snc], Contact: Dr.
J. F. Gibson or Ms. G. B. Howlett - See TAMU NMR Newsletter 415, 5; Phone: (44-71) 437-8656; Fax: (44-71) 437-8883.

ISMAR 1995, Sydney, NSW, Australia, July 16-21, 1995 [sic]; Contact: Dr. Wm. A. Bubb, Secretary, Univ. of Sydney, Dept. of Blochemlstry, Sydney, NSW
2006, Australia. See TAMU NMR Newsletter 419, 26.

Additional listings of meetings, etc., are invited.
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19" Color Monitor

Dr. Barry Shapiro Wednesday, July 7, 1993
TAMU Newsletter .

966 Elsinore Court (received 7/12/93)
Palo Alto, CA 94303

Dear Barry:

We have recently installed a SUN computer and monitor near our spectrometer. Even
though the 19” color monitor was placed outside of the 5 gauss line there was significant
distortion of the images on the monitor. Attempts to remove the distortion by degaussing the
monitor, moving the screen around and the like did not meet with success. Thus, we decided to
construct a wood box with mu metal lining to shield the screen. Mu metal is a very effective
magnetic shield and is quite flexible. The box is 25” tall, 26” deep and 14” wide. A 5” by 14"
cutout in the back of the box was made to allow running in the power and connection cables.
The box was lined with AD-MU-80 mu metal, thickness of 0.1 inch, obtained from Ad-vance
Magnetics of Rochester, IN. A total of 18 feet, at $27.65/foot, of 15” wide strips of mu metal was
required to cover the interior of the box at one layer of thickness. For ventilation purposes two
louvered vents were added to each side of the box and for aesthetic purposes the box was covered
with formica and some other trim. The box works quite well and there is no visible distortion of
the images on the monitor. The ventilation provided by the simple vents appears to be adequate
for the monitor. The monitor was degaussed after being placed in the box.

The scientific support services at Wesleyan could construct similar boxes for other users if
there is interest. Please contact Thomas Castelli at 203-344-8544 extension 2752.

Sincerely,

X~z Gt .

Thomas Castelli Philip Bofton






Electrical specifications:

Frequency range

Pulse power (min.) into 50 ohms
CW power (max.) into 50 ohms
Linearity (+1 dB)

Gain (typ.)

Gain flatness

Input/Output impedance
Input VSWR

Pulse width

Duty cycle

Amplitude rise/fall time
Amplitude droop

Phase change/output power
Phase error overpulse

Noise figure

Output noise (blanked)
Blanking delay

Protection

Supplemental characteristics:

Connectors, rear panel

Indicators, front panel

System monitors

Front panel controls

Cooling

Operating temperature
AC line voltage

AC power requirements
Package

Size (HWD, inches)
Net weight

Model 3426
10-90 MHz, pulsed,
solid-state, RF power
amplifier system

10-90 MHz

1000 W

100 W

0-900 W

65 dB

+ 2 dB

50 ohms

<2:1

20ms

Up to 10%

250 ns typ.

5% to 20 ms typ.

10° to rated power, typ.
4° to 20 ms duration, typ.
11 dB typ.

< 20 dB over thermal

< 2 ws on/off, TTL signal

1. VSWR: infinite VSWR

2. Input overdrive: up to 10 dB

3. Over duty cycle/pulse width

4. Over temperature

1. RF input: BNC (F)

2. RF output: Type N (F)

3. Noise blanking: BNC (F)

4. Interface: 25 pin D(F), EMI filtered
1. AC power on 5. Over temperature
2. Peak power meter 6. Over drive
3. Over pulse width 7. CW mode
4. Over duty cycle

1. Forward/Reflected RF power

2. Over pulse width/duty cycle

3. DC power supply fault

4. Thermal fault

1. AC power 3. Duty cycle
2. Pulse width

Internal forced air

+10 to 40°C

208/230 VAC, =10%, 50—60 Hz
2000 watts

Rack mount

8.75%X19x%20.25

100 1bs. 03/92

3080 Enterprise Street m Brea, CA 92621 » (714) 993-0802 = Fax (714) 993-1619
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Bernard L. Shapiro, Editor 6/30/93
TAMU NMR Newsletter
966 Elsinore Ct.

Palo Alto, CA 94303
Dear Barry

Conformational Analysis of the Amino Acid Side Chain of Sinefugin

Quite some time ago we reported an NMR study of the conformational forms of S-adenosyl-L-methionine
(SAM) and S-adenosyl-L-homocysteine (SAH), two important cofactors of methyl transferases (JACS, 103,
6015-6019 (1981)). The conformation of Sinefugin, an antibiotic analog of SAM and SAH, is therefore of
interest to us since it is a potent inhibitor of SAM utilizing methyl transferases. Sinefugin is a
conformationally complex molecule with a flexible o, 8-diamino acid side chain, a nonplanar furanose ring
and either syn or anti adenine ring orientations. Of special challenge to us is the side chain which, even at
500 MHz, affords a complex pattern of overlapping diastereotopic methylene protons (HsR, Hss, Hgr, Hps,
Hygr, Hys) with up to 13 coupling constants all falling within less than 1 ppm. Resolving this complex
pattern and determining the average conformation of the side chain from the NMR coupling constants has
proven far from trivial.

The overlapping cross peaks from closely spaced proton resonances make DQF COSY spectra
undecipherable. However pH titration studies permitted us to distinguish peaks from gamma and beta
protons since the gamma amino group is deprotonated preferentially upon going to higher pH. Conventional
1D spectra, of various pH solutions, with and without coherent decoupling at the a - or d-protons was
enough to get a start on the assignments, which were refined iteratively by spectrum simulation.

The most intersting feature of this pH dependence is the unusual behavior of the 5', 5" proton signals.
Serianni (Magn. Reson. Chem., 28, 324-330 (1990)) and others have established that the prochiral 5' and 5"
-protons of nucleosides are diastereotopic with the pro-R proton appearing upfield. We were suprised to
observe that both of these protons in Sinefugin have the same chemical shift at pH 7 and appear as a "triplet"
centered at 2.21 ppm (Jave = 4.5 Hz), Fig 1. At higher pH (eg. 9.60) the peaks separate and move upfield to
2.108 and 2.026 ppm with a complex coupling pattern (J4'55 = 8.8, J4'sr = 3.5, Js55 = 3.5, Josr = 9.9 and
Jsssr = -15.3 Hz), Fig 2. The first explanation that comes to mind is that at low pH, when both amino

3601 Pacific Avenue, Stockton, California 95211 - (209) 946-2271
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groups are protonated, there is essentially free rotation about the C4-C3 and C5-Cs bonds with roughly
equal populations of the staggared conformations and a curious averaging of chemical shift effects on the
prochiral protons. At higher pH when the 8-amino is largely deprotonated, there are unequal conformation
populations so that unequal coupling constants are observed. Coupling constants for each staggared form
can be estimated by the Altona method and the observed couplings can then be used to calculate the
percentage of each contributing conformation by solving two sets of three simultaneous equations. The
results are consistent with the extended (tg, tg) conformation of Fig 3.

Respectifully

Mike Minch and Muning Zhong

m} S Fig. 3 Favored Conformation
|

2.1 20 1.9 1.8 1.7 1.6 1.5

Fig. 2 pH 9.60






Solid State Triple Resonance
Experiments with Standard Hardware

Probes :

ixcellent sensitivity
Variety of field strengths available . . T S .
[riple tuned for proton and two additional fletéronucléar' frequencies, | .

Robust high-power decoupling

Spectrometer

Choose frequency and power ranges suitable for your applications on each rf channel
Match rf pulse timing to spinning speed with rotor synchronization
Switch between liquids, solids, and microimaging applications in minutes

Move modules between UNITYplus spectrometers as needed .

Call your sales representative. Australia (3) 543 8022. Austria (1) 69 55 430. Belgium (2) 721 4850. Brazil (11) 829 5444. Canada (416)
457 4130. Denmark (42) 84 6166. France (1) 69 86 38 38. Germany (6151) 70 30. Italy (2) 753 1651. Japan (3) 3204 2111. Korea (2) 561
1626. Mexico (5) 533 5985, Netherlands (3403) 50909. Norway (9) 86 74 70. Spain (01) 430 0414. Sweden (8) 82 00 30. Switzerland (42)
44 88 44. UK (932) 24 37 41. US 800-356-4437. Other International (415)424-5424.

MAG-7062/216
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CENTER FOR ADVANCED BIOTECHNOLOGY AND MEDICINE
679 Hoes Lane » Piscataway, NJ 08854-5638

(received 7/16/93)
July 15, 1993

Solvent Suppression in HCC(CO)NH-TOCSY Experiments
Using Pulsed-Field Gradients

Dear Dr. Shapiro,

Pulsed-field gradients (PFGs) provide an important approach for
selective detection or cancellation of heteronuclear coherence
(Hurd and John, 1991). In these experiments, magnetic field
gradients with carefully tuned amplitudes are used to defocus and
then selectively refocus magnetization transfer pathways of
interest, while simultaneously defocusing (or homospoiling)
undesired magnetization states. Over the last year we have
implemented and optimized an extensive family of phase sensitive
heteronuclear PFG experiments. An important pair of experiments
which we use in determining sequential resonance assignments in
proteins are HCC(CO)NH-TOCSY (Logan et al., 1992, Montelione, et.
al., 1992) and HCCNH-TOCSY (Logan et al., 1992, Lyons and
Montelione, 1993) which have been modified to use PFG's for H20
solvent suppression.

Examples of 2D PFG HCC(CO)NH-TOCSY spectra recorded with and
without H20 solvent preirradiation are shown in Figure 1. In

Figure 2 is a comparison of traces from these same two
spectra.

As can be seen in Figure 1, deleterious effects of solvent
preirradiation are avoided in PFG_HCC (CO)NH-TOCSY. Comparison
of traces in Figure 2 shows a significant attenuation of H®-
HN cross-peaks when preirradiation is used. This is because
solvent preirradiation also saturates H®* resonances. Although
attenuation due to preirradiation is less severe for

HCC (CO)NH-TOCSY cross peaks involving sidechain aliphatic
protons, these are also attenuated by spin-diffusion and
saturation-transfer effects. Overall, significantly better
triple resonance data are obtained using PFGs in place of
preirradiation for water solvent suppression.

Gy ],

Gaetano T. Montelione

Sincerely Yours,
aze  Wan
Lingze L. Wang

THE STATE UNIVERSITY 7 NOW JERSEY

N E W NEW JERSEY
uvarww OF M[DICIN[ AND u NTISTRY

A NEW jEkSEY COMMISSION ON SCIENCE AND TECHNOLOGY CENTER
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Figure 1. Comparison of 2D PFG HCC(CO)NH-TOCSY spectra.

collected with DIPSI-3 13C-13C spin lock (23.5 ms) without water

preirradiation. (B)

scheme using weak (<50 Hz decoupler field strength) water
preirradiation. These data were recorded using 100% uniformly 13C- and

15N-enriched sample of the Z-Domain of Protein A (Lyons, et. al., 1993),
dissolved at a concentration of 2 mM at pH 6.5 and temperature of 300 C.
The spectra were collected for about 20 hours each on a Varian Unity 500

NMR spectrometer.

A

(A) 2D spectrum

2D spectrum recorded with the same isotropic mixing

Presat
Presat
No-presat No-presat
8.5 8.0 7.5 7.0 6.5 8.5 8.0 7.5 70 6.5
3 (ppm) ®3 (ppm)

Figure 2. Comparison of traces along the detection dimension of 2D

PFG_HCC (CO)NH~TOCSY with and without water preirradiation.

HN region.

(B) HBHN/HY-HN/H&-HN region.

REFERENCES :

Hurd, R. E. and John, B. K., J. Magn. Reson. 91, 648 (1991).
Logen, T. M., et al., FEBS Letts.314, 413 (1992).
Montelione, G. T., J. Am. Chem. Soc. 114, 10974 (1992).
Lyons, B. A. and Montelione, G. T., J. Magn. Reson. B 101,

Lyons, B. A., et al., Biochemistry, in press,

(1993) .

206 (1993),
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The introduction of the Variable Amplitude Cross Polarization (VACP) technique by Professor Steve
Smith at the Yale University at the 1993 ENC may completely change the approach to optimization of
solid state NMR experiments. This technique produces high quality solid state CP/MAS data, even on
samples where the match condition may be impossible to optimize, such as weakly coupled systems.
This opens up great potential for effective quantitation and comparison of data from different
samples.

The results shown below obtained at Chemagnetics combine the unique design of the high-speed
CMX linear amplitude modulator, amplifier technology, and the ease-of-use, high-speed double
resonance Pencil” spinning probe to demonstrate the power of this technique.

This power to implement new and future techniques lies at your fingertips when you invest in the
CMX design philosophy. While others attempt to emulate its flexibility and modularity, the CMX
continues to evolve into the most effective, versatile NMR spectrometer available.

Call to find out more about state of the art performance with the Chemagnetics CMX, the
revolutionary and evolutionary NMR system.

l

Variable amplitude cross polarization (VACP) Deliberate "mismatch" of —1.9 KHz
under —2.6 KHz mismatch condition

]

VACP under normal match condition Normal "ideal" matched conditions

] B O

VACP under +2.0 KHz mismatch condition Deliberate "mismatch" of +1.4 KHz

Chemagnetics would like to thank Professor Steve Smith for suggestion of this work and useful discussions during its implementation.

Variable
Amplitude

Cross
Polarization -
The Latest .
Technique from
Chemagnetics
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THE UNIVERSITY OF TEXAS
SOUTHWESTERN MEDICAL CENTER

AT DALLAS
Department of Radiology Southwestern Medical School
The Mary Nell and Ralph B. Rogers Southwestern Graduate School
Magnetic Resonance Center of Biomedical Sciences

Southwestern Allied Health Sciences School

(received 7/19/93)
Dr. B. L. Shapiro
TAMU NMR Newsletter
966 Elsinore Court
Palo Alto, CA 94303

RE:  TmDOTPS- AS AN /N VIVO SODIUM SHIFT REAGENT
Dear Barry:

After joining the Rogers Magnetic Resonance Center, | (DEW) am pleased to have the opportunity to
engage in research in my long-standing interest in NMR of biological tissue, including nuclei such as 2Na. There is
much interest in conventional magnetic resonance spectroscopy (MRS) here, and this contribution describes some
of the latest research on in vivo sodium MRS.

The 23Na signals in the various compartments of a biological tissue all have the same chemical shift and one
of the methods for separating these signals is the use of paramagnetic anionic shift reagents (SRs). These SRs are
largely membrane impermeable, diffuse into all extracellular space, and competetively bind with Na+ and other
cations in this space and induce chemical shifts in their resonances.

We have recently tested a new SR, thulium(Ill) 1,4,7,10-tetraazacyclododecane 1,4,7,10- tetrakis-
{methylene phosphonate) (TmDOTPS5-) to the in vivo rat kidney, as an extension to the earlier in vivo applications to
rat liver, brain, and heart. One jugular vein of 400-500 g. rats was used to infuse anesthesia and the other to infuse
the 80 mM SR. The right kidney was tied off and the exposed left kidney was examined with a surface coil tuned to
2Na at 53 MHz. The infusion of SR was started at 2 ml/hr and increased to 8 mi/hr over a period of 9 minutes. When
a chemical shift of about 8 ppm was achieved for the extracellular peaks, the infusion rate was reduced to 2 to 3 mithr
to maintain this shift. NMR spectra were collected at various times during a period of a half hour. Blood and urine
samples were separately analysed by 22Na MRS.

Figure 1 compares in vivo 23Na spectra obtained after infusion of TmDOTPS5- (left) and DyTTHAS- (right). The
former shows three distinct peaks : an unshifted resonance at 0 ppm, a resonance at about 10 ppm, and a third
resonance at about 35 ppm. Subsequent experiments run using blood and urine samples collected from these
animals indicate that the unshifted resonance is the intracellular sodium signal, the 10 ppm resonance is from
interstitial and vascular sodium and the most shifted resonance represents filtrate sodium (figure 2).

These results show that TmDOTP3- is very effective as an in vivo 2Na SR in the kidney. Compared to
DyTTHAS-, it produces much better resolution at much lower concentrations. Consequently, it may thus be a viable
alternative to current SRs, with great potential for in vivo application.

Sincerely,

o Hathethou %/@mggzpﬁ ol Hoirss”

' ¥ Seshan M. J. Germann A. D. Sherry C. R.MalloyA”7 N.Bansal D. E. Woessner

5801 Forest Park Rd. / Dallas, Texas 75235-9085/ (214)648-8186  Telefax (214)648-8181
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Fig. 1 : C:_mparison of in vivo 23Na spactra from rat iiver obtained during infusion of
TmDOTP*% (left) and DyTTHA3- (right). The times indicated in the middle of the stacked plots is

at the beginning of data acquisition. The infusion coses at the corrgsponding time intervais are
shown at the left for TMDOTP and at the right for DyTTHA3".

100 50 0
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Fig. 2 : 22Na MR spectra from blood, urine and
in vivo rat kidney. The correspondence of the
gaks show that the most shifted peak is from
Na present in filtrate, the less shifted peak
is from vascular and interstitial 2Na and the
unshifted resonance is the intracellular 2Na
signal. The slight increase in the chemical
shift of the urine peak as compared to that of
the most shifted peak in vivo can be attributed

to the increased concentration of shift reagent
in the urine.
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THE ALBERT EINSTEIN COLLEGE OF MEDICINE

of Yeshiva University
Jack and Pecarl Resnick Campus
1300 Morris Park Avenue, Bronx, NY 10461

Department of Physiology and Biophysics
Nuclear Magnetic Resonance Laboratory

Dr. B. L. Shapiro
966 Elsinore Court
Palo Alto, CA 94303

July 16, 1993 (received 7/19/93)

USE OF SODIUM TRIPLE QUANTUM FILTERED DIFFERENCE SPECTROSCOPY TO
MEASURE CHANGES IN CARDIAC [Na'], WITH PACING
Dear Barry,

Most mammalian hearts show an increase in contractile force during increased heart rate. According to the
sodium pump lag hypothesis, an increase in sodium influx during increased heart rate 1s not matched
immediately by an increased sodium efflux and results in increased intracellular sodium (1). Increased
intracellular sodium leads to reduced calcium efflux via the sodium/calcium exchanger and the accumulation
of intracellular calcium results in increased contractility. Recently Elgavish reported the experimental
verification of the lag theory in rat hearts perfused with solution containing the shift reagent Dy(PPP,), (2).
On the contrary, Butwell et al. reported the observation of no significant alteration in intracellular sodium
with increasing heart rate over a wide range of heart rates in rat hearts perfused with a solution containing
the shift reagent Tm(DOTP)” (3). We felt that the discrepancy might arise from the differing perfusate free
calcium concentration used in the two studies (<0.7 mM in the study with Dy(PPP,), and 3.9 mM in the
study with Tm(DOTP)?). In 1974 Forester and Mainwood reported the effect of external calcium on the
frequency-tension curves of rat papillary muscle (4). There were no increases in tension with frequency
when calcium was 2.5 mM or more. Small positive responses in tension with frequency were found to

develop in the range 1.0 - 1.5 mM calcium and larger positive responses developed at lower concentrations
of calcium.

Because shift reagents can alter the ionic environment of the heart we chose to test our hypothesis by
examining the effect of stepped up cardiac pacing on the triple quantum filtered (TQF) sodium signal of the
rat heart perfused at physiological calcium concentration (1.25 mM). Figure 1A shows the increase in the
TQF signal of a perfused heart when heart rate was raised from 156 to 300 bpm. For comparison of signal
amplitude the signal obtained at 300 bpm is shown in Figure 1B. TQF spectra resulted from signal
averaging 960 transients and were acquired as previously described (5). The TQF difference spectrum (1A)
clearly demonstrates an increase in the TQF detected sodium at increased cardiac pacing rate. Since we
detect no significant difference in the TQF spectra obtained during pacing when external calcium is
increased to 2.5 mM it appears that there is negligible effect of pacing on the extracellular sodium TQF
signal and that the TQF difference spectrum represents increased intracellular sodium. The TQF difference
spectra thus allow detection of an alteration in intracellular sodium during cardiac pacing without disturbing
the physiological ionic environment of the heart and may be useful in other physiological situations.

Sincerely,

Linda A. Jelicks v‘ Raj K. Gupta
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FIGURE 1

TQF spectra of perfused rat heart:

A. Difference spectrum (300 bpm - 156 bpm)
B. TQF spectrum at 300 bpm
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Searle

4901 Searle Parkway

Skokie, Minois 60077

Telephone 708 982 7000

Telex 282475 {Domestic)
6871432 (International)

FAX 708 982 4701

Dr. Bernard Shapiro July 21, 1993
TAMU NMR Newsletter . 7/23/93
966 Elsinore Court (received 7/23/93)
Palo Alto, CA 94303

Dear Dr. Shapiro,
Title: A VXR-400 Preamplifier modification

Using the automatic sample handling capabilities of our NMR
spectrometers significantly increases our productivity. A
switchable probe set for 1H and 13C, and a sample changer
allow data collection over-night or throughout the entire
week-end from a number of samples. However, automated oper-
ation of our VXR-400 can be aborted by intense 1H signals
from a sample containing 40 mg or more solute. When the
computer controlled process can not reduce the spectro-
meter gain sufficiently to avoid an ‘overload’ condition,
an interruption occurs and production ceases. A method to
preclude this problem is for the spectroscopist to make
two NMR samples from the material available, one dilute

for 1H, and another for 13C analysis. This approach
increases sample handling time and spectrometer time,
thereby reducing productivity.

To eliminate this shortcoming, we have modified the VXR-400
preamplifier to incorporate a computer controlled 20 dB
attenuator at the preamplifier output. We used one of the 4
spare computer~control lines found on the ‘XL Interface
Board’ which are controllable in pulse sequences. Ms. Lillian
Garcia, the VXR-400 operator, modified the standard 1H pulse
sequence to include the control of one of these signals,
renamed the modified sequence, and selects the modified
sequence when there are concentrated samples to run. (This
includes the neat temperature calibration standards.)

Our test results indicate that the receiver’s signal-to-
noise ratio (S:N) is decreased by 45% only when the preamp
output is attenuated by 20 dB, but is otherwise unaffected.
This slight decrease in S:N is insignificant when highly
concentrated samples are used. We can now routinely use
samples which contain up to 350 mg in automation simply

by selecting the appropriate pulse sequence.

A simplified block diagram of the VXR-400 preamplifier

is shown in Fig. 1. The location of the modification is
shown in a dashed block. Fig. 2 shows schematically the
computer-controlled 0/20 dB attenuator circuit. A control
signal of +3 to +5 Vdc will give minimum attenuation, and
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a 0 to +0.6 Vdc signal provides 20 dB attenuation of the
radiofrequency signal. The on/off switching time is less

than one microsecond. )
Regardsi;y
I .
g
Robert—W. Dykstra
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Fig. 1 VXR-400 Pre-amplifier
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}—? To Mixer
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C1-C4: 10nF
L1-L3: 8.2 uH
D1-D2: Hewlett-Packard 5082-3039 PIN DIODE

Fig. 2 0/20 dB Attenuator



Result with a Z-SPEC*MicroDual”

Microsample Probe

Compare Z*SPEC®
results, versatility, and convenience.

The results shown above illustrate °C
detected HETCOR (14 hrs. acquisition)
and HMQC (2 hrs. acquisition) spectra
of Img Prostaglandin D2 obtained with
the Z#SPEC®MicroDual probe and a
400 MHz spectrometer.

Nalorac offers a complete product line
of microsample probes featuring state of
the art results, a broad range of probe
types, and convenient compatibility
with major spectrometers.

VERSATILITY

Available experimental configurations
for ZeSPEC microsample probes
include: Dual (*H/**C Switchable), Dual
Broadband (*H/"®N-*'P Switchable),
Indirect Detection ({H Observe, PN-*P
Decouple), Triple Resonance Indirect

Detection ('H, [*C, ®N]) and many
types of direct observe configura-
tions.

CONVENIENCE

The top loading design of the
Z¢SPEC microsample probe assures
convenient sample changing and
compatibility with existing sample
changing systems. ZeSPEC micro-
sample probes interface directly to
Bruker, General Electric, or Varian
spectrometers operating at a 'H
frequency of 200, 250, 270, 300, 360,
400, 500, or 600 MHz.

For the latest information about
Nalorac's versatile line of Z¢SPEC
microsample probes and their ever
increasing applications, contact our
marketing department.

NALORAC

837 Arnold Drive, Suite 600, Martinez, CA 94553
Tel: (510) 229-3501 » FAX 510.229.1651



ZSPEC® MicroDual Microsample

Probe Performance
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Figure 1: Phase-sensitive INADEQUATE spectrum acquired in 18

hours with 42mg Sucrose sample and ZeSPEC MD 400 probe.
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Figure 2: Phasg-sensitive HETCOR spectrum of 6001g Sucrose
acquired in 2 hours with a ZeSPEC MD 400 probe.
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Figure 3: BC spectrum of 1.0mg Prostaglandin D2 obtained in 2
hours with a ZeSPEC MD 400 probe.

Figure 4: HETCOR of 1.0mg Prostaglandin D2 obtained in 14 hours
with a ZeSPEC MD 400 probe.
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Department of Biochemistry

The University of Sydney

Telephone: +61 2 692 2597
Facsimile: +61 2 692 4726 NSW 2006 Australia

14 July 1993 -
(received 7/22/93)

L
Dr Bernard 8. Shapiro
TAMU NMR Newsletter
966 Elsinore Court
PALO ALTO CA 94303
USA

Dear Professor Shapiro,

We recently carried out work on the diffusion of molecular hydrogen in aqueous solutions
containing protein (1). Hydrogen is the smallest molecule that can be used to probe the
physical environment inside cells. During this work we measured the T of the hydrogen in
aqueous solution , at 1 atmosphere of pressure at 298°K, and obtained a value of 2.1 s,
which is much longer than the value of 0.07 s predicted for pure dipole-dipole relaxation
using the Debye equation to estimate the rotational correlation time of the molecule.

We have now measured the T1 of hydrogen in D20 as a function of temperature. The
results are shown in Fig.1. It can be seen that the temperature dependence of T} is very
small. The activation energy is much lower than that expected for a dipolar relaxation
mechanism. It appears that the relaxation of hydrogen in aqueous solution has both the
dipolar and spin-rotation contributions which also occur in the gas phase. We are currently
attempting to determine the relative contribution of each mechanism to the relaxation time.

Yours sincerely,

BB o frrio HW yoi énCHEL

BOB CHAPMAN HAGGAI GILBOA PHILIP W.

(1) Kuchel, P.W., Chapman, B.E. and Lennon, AJ. (1993) Diffusion of Hydrogen in
Aqueous Solutions Containing Protein Pulsed Field Gradient NMR Measurements. J.
Magn. Reson. (in press).
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THE UNIVERSITY of SYDNEY
DEPARTMENT of BIOCHEMISTRY
SYDNEY, NSW 2006, AUSTRALIA

Telephone: (612)-692-4120
FAX: (612)-692-4726
E-mail: ismar-95ebiochem.su.oz.au

/- 1
... the next 50 years=

Secretary: Dr Bill Bubb

4 February, 1993

Professor B.L. Shapiro
966 Elsinore Court
Palo Alto, CA 94303

Dear Professor Shapiro,
ISMAR 1995 in SYDNEY

The International Society of Magnetic Resonance will hold
its 1995 conference in Sydney, Australia at the University
of Sydney from 16-21 July, 1995. The conference will
incorporate the biennial Australian Magnetic Resonance
meeting and commemorate the 50th anniversary of the
discovery of NMR.

The conference will provide an extensive scientific program
in Australia's number one tourist destination. Sydney also
offers accommodation to cater for all budgets and good
international and domestic transport connections. Further
details may be obtained from Dr. Les Field, Chair ISMAR-95
(E-mail: ismar-95@biochem.su.oz.au).

Yours sincerely,
W ]
Bill Bubb

For the ISMAR-95 Committee:

Les Field, Chair

David Doddrell, Convenor

Frances Separovic, Treasurer

Dept of Organic Chemistry Center for Magnetic Resonance Division of Food Research
University of Sydney University of Queensland CSIRO

Sydney St. Lucia P. O. Box 52 North Ryde
NSW 2006 QLD 4072 NSW 2113

Australia Australia Australia

Fax: (612)-692-3329

(617)-365-3833

(612)-887-3107

Phone:  (612)-692-2060 (617)-365-4100 (612)-887-8489
Peter Barron Michael Batley Graham Bowden
Paul Callaghan Bruce Cornell John Hanna

Garry King Glenn King Philip Kuchel
Bridget Mabbutt George Mendz Barbara Messerle
Carolyn Mountford Jim Pope Graham Town






Varian’s 750 MHz
Spectrometers Provide Results

Advantages

Tighest chemical shift dispersion and sensitivity is provided

with a persistent, non-pumped magnet

Outstanding performance and stability is delivered by the UNITYplus NMR system

Sreatest flexibility is offered by Varian’s advanced VNMR software

Applications

Structure determination of biomolecules
Detection of minute sample quantities
VIAS studies of quadrupolar nuclei

viethods development at high field strengths

Call your sales representative. Australia (3) 543 8022. Austria (1) 69 55 450. Belgium (2) 721 4850. Brazil (11) 829 5444. Canada (416)
457 4130. Denmark (42) 84 6166. France (1) 69 86 38 38. Germany (6151) 70 30. Italy (2) 753 1651. Japan (3) 3204 2111. Korea (2) 561
1626. Mexico (5) 533 5985. Netherlands (3403) 50909. Norway (9) 86 74 70. Spain (01) 430 0414. Sweden (8) 82 00 30. Switzerland (42)
44 88 44. UK (932) 24 37 41. US 800-356-4437. Other International (415)424-5424.

MAG-7017/858
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Prof. Dr. Stefan Berger email: berger@pslSlS.chemie.' 7 4
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MARBURG.DEN 13 7 93 (received 7/24/93)

TELEFON (064 21) 28-1
5520
. DURCHWAHL: (064 21) 28
Prof. Dr. B. L. Shapiro TELEX 482372
TAMU-NMR Newsletter » TELEFAX (064 21) 285547
966 Elsinore Court
Palo Alto, CAL. 94303
USA

13¢,199Hg-Correlation

Dear Barry,

we are still looking through the periodic system and search for possible
applications of 2D 13C nNX correlations. Enclosed is a spectrum of (CH3),Hg,
where such a correlation was obtained by the HMQC method under proton
decoupling in about half an hour, the sample was half concentrated. Note the
strong isotope effect of the mercury atoms! bound to 13C, which, remarkably, is
downfield. We hope that these 2D 13C199Hg correlations might be useful in
more complicated organomercury compounds.

Singeyely-yours
e&\ ’ <9,

. f\'\ UL P S \ “+"T: L\’i -«

|T. Fiacke]

1]. Jokisaari, K. Riisincn, Mol. Phys. 36, 113-23 (1978).
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|||| October 21-22, 1993
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Piscataway, New Jersey

Macromolecular Recognition

Helen Berman William DéGmdo

Steven Ealick Juli Feigon

Michael Hecht - Mitsubiko lkura
Anthony Kossiakoff ~ Mark Matteucci
Shawn Ramer ~— Alanna Schepartz
Catherine Strader Alexander Wlodawer

Sponsored by the Center for Advanced Biotechnology and Medicine

Registration Information: CABM Symposium, 679 Hoes
Lane, Piscataway, New Jersey 08854; $75 Registration; ORI
Students, Post-Docs free (provide certification); RUTGEI{S

$10 Box lunch for October 21 J ',.

(Register before October 8, 1993)
908/235-5309




Specially designed

SYMMETRICAL NMR MICROTUBES

for AQueous samples

This unique NMR microtube Is made of a special type of hard glass which has an excellent chemical
durability and a magnetic susceptibility which matches that of D,O.Therefore, the best resolution of a
sample can be obtained in a D20 or H20solution, as shown in Figure 1 and Figure 2.

Shigemi Microtube
1.5mM cystatin A In H,0/D,0 (95%-5%)
Bruker AMX-500

Figure 1: 1D spectrum of 1.5 mM
protein dissolved in 250ul H,O
solution.

A protein, 11kDa, was dissolved
in 250ul H,O solution (pH 3.8)
containing 5% D,0O for frequency
lock and packed into the Shigemi
Microtube. This spectrum was
measured at 37°C on a Bruker
AMX500 spectrometer with scan
times 64. The solvent signal was
suppressed by using low power
RF irradiation.

Figure 2: 2D NOESY spectrum of
the same sample in Shigemi
Microtube.

This 2D NOESY spectrum (tm=150
msec) of the protein in 250ul H,O
solution was measured with scan
fimes 32 on a Bruker AMX500
spectrometer. The observed data
matrix size was 1024 (1) x 200 (1))
complex points. This matrix was
processed with zero filing along
t,dimension andresultedin afinal
datamatrixof 1024 (F2) x 512 (F1)
real points. It should be noted
that baseline correction and
digital processing were not
applied to remove the water
signal.

TOKYO METROPOLITAN UNIVERSITY

Department of Chemistry, Faculty of Sclence
1-1, Minami-Ohsawa, Hachlojl, Tokyo 192-03
Japan



’ 180 mm ' |
Outertube !
420+ 0.01 mm 4.965 B 05 MM
l Bonnml T
Length
) 180 mm -i
— 15mm—|+ 25mm Insert
e N
4.17 498, MME = 4.1 *§o,mm
. = N
T T
Complete Set
—N Ve ”
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Sample Capacity .

SHIGEMI SYMMETRICAL 5 mm NMR MICROTUBE SYSTEM

Complete Insert Outertube o
Set : length ID oD length ID oD Bottom*
. length
(mm) (mm) (mm) (mm) (mm) (mm) (mm)
BMS-0058 180 2.6 4. 180 4.2 4.965 8
BMS-005V 180 2.6 4.1 180 42 4965 - 15

- "For best results, choose the one that matches your probe coil height most closely.

SHIGEMI. INC.

Suite 21, 4790 Route 8 « Allison Park, PA 15101 « USA
‘Tel: (412) 444-3011 » Fax: (412) 444-3020
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UNIVERSITY OF DELAWARE

Department of Chemistry and Biochemistry
Cecil Dybowski ' ' Telephone: (302) 831-2726
Professor FAX:(302) 831-6335
E-mail: dybowski@brahms.udel.edu

Dr. Bernard Shapiro June 29, 1993

966 Elsinore Court (received 7/2/93)
Palo Alto, CA 94303

-Pb-207 Anisotropic Chemical Shifts

Dear Barry,

The investigation of spin-1/2 nuclei has held a special attraction, perhaps
because of the simplicity of the spectroscopy. 2%’Pb is such a nucleus, that should be
relatively easy to detect. Indeed, solid-state lead NMR studies date to the late
1950's,! although anisotropic chemical shifts were not always reported. The shift
should be a rather strong function of the covalency, the disposition of neighboring
ions, and the state of the lead ion. Below are preliminary results of the anisotropic
chemical shifts of a number of lead compounds determined at Delaware. These are
probably accurate to +20 ppm in most cases, although we have yet to do a careful error
analysis.

Because of the large shift
Anisotropic Chemical Shifts of Lead | Fange [+11000  to -5000  ppm,
Compounds (Relative to Tetramethyllead) reported in the literature] and
the large anisotropies of some of
Compound o, o, O3 the resonances, one has several
PbO, 6423 5244 3950 | problems: (1) initially finding
PbI2 129 -14 -206 the resonance; (2) accounting for
PbBr, -697 -850 -=1257 | distortions over the range of the
PbTiO; -2001 -991 -991 | resonance in fitting the spectrum
Pb (SCN), -837 -1835 —-2071 | to extract NMR parameters. Once
PbCl, -1493 -1623 -2026 | the parameters are obtained, one
PbMoO, -3657 -2038 -2038 | sees 2%Pb anisotropic chemical
PbCro, -1797 -2263 =2656 j shifts are extremely sensitive to
PbCO, =-2313 —=2483 —=3075 | the local environment.
PbF, -2528 -2528 -2954 One of the nice things about
Pb(NO3); -3476 -3476 =3531 | this work is that it gives us the
PbSO, -3273 -3448 -3840 | opportunity to work with others.
: Dale Perry, of the Lawrence
We use as a secondary standard Pb(NO3),, | Berkeley Laboratory, gave us very
which can be referenced to tetramethyl- | pure materials to examine, an
lead through the literature.] important point when working with
lead compounds since they exhibit
various polymorphs. Guenther

Neue, of the University of Dortmund, has contributed immensely to the analysis and
contributed his own special insights into the spectroscopy. We are very fortunate to
have them as colleagues.

gﬁufs truly,

, .
K@pil Dybowski
Professor

'Rocard, J. M.; Bloom, M.; Robinson, L. B. Can. J. Phys. 1959,
37, 22.
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The 8" International Symposium on Molecular Recognition and Inclusion will be held in
Ottawa, Ontario, Canada from July 31 to August 5, 1994. For further information please
contact Mrs. Huguette Morin-Dumais, Steacie Institute for Molecular Sciences, National
Research Council of Canada, 100 Sussex Drive, Ottawa, Ontario, Canada, K1A OR6.
Telephone: (613) 993-1212, FAX: (613) 954-5242, E-Mail: ISMRI@NED1.SIMS.NRC.CA.

s

Information

The 8" International Symposium on Molecular Recognition and Inclusion will focus
on the rapidly advancing field of supramolecular chemistry including all aspects of
molecular recognition and inclusion. As part of the main symposium, a special "Lock and
Key" symposium will be held to commemorate the 100" anniversary of Emil Fischer’s
seminal paper in which the lock and key analogy was first proposed. The symposium will
focus on molecular recognition and will include all chemical and biological aspects
(structure, catalysis, complex formation biomimetic reactions, self assembly, sensors, drug
design, new and modified hosts). Additional areas to be covered include: physical methods
and computation (advances and applications to molecular recognition and guest-host
chemistry) and the solid state (new inclusion hosts, microporous solids, clathrates, inclusion
compounds, intercalates, chemistry in confined spaces, clusters). The program will consist
of 35-40 plenary and invited lectures as well as contributed presentations in poster format.
Abstracts of oral and poster presentations will be available to participants in booklet form.

International Advisory Committee

G.D. Andreetti (Parma) J.M. Lehn (Strasbourg)
A. Cheetham (Santa Barbara) Y. Murakami (Fukuoka)
J.L. Atwood (Alabama) D.D. MacNicol (Glasgow)
J.E.D. Davies (Lancaster) H. Ogoshi (Kyoto)
W.L. Duax (Buffalo) W. Saenger (Berlin)
G.W. Gokel (Miami) J. Szejtli (Budapest)
T. Iwamoto (Tokyo) F. Vogtle (Bonn)

J. Lipkowski (Warsaw)

Organizing Committee

P. Arya (Ottawa) G. Gokel (Miami)

T. Bein (Purdue) L. Johnston (Ottawa)

G. Buchanan (Ottawa) H. Morin-Dumais (Ottawa)

G. Burton (Ottawa) J. Ripmeester (Ottawa) (Chair)
J. Daroszewski (Ottawa) C. Ratcliffe (Ottawa)

C. Detellier (Ottawa) F. Vogtle (Bonn)

G. Facey (Ottawa) M. White (Halifax)

T. Fyles (Victoria) J. Wuest (Montreal)
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| DEPARTMENT OF CHEMISTRY,
THE PURDIE BUILDING,
THE UNIVERSITY,
ST. ANDREWS,
FIFE KY16 9ST

SCOTLAND

. . Tel: (0334) 63815 (Direct Line)
From: Dr F.G. Riddell (0334) 76161 (Switchboard)

FAX (0334) 63808
E-mail fgr@st-andrews.ac.uk

' 23-06-93
Professor B. L. Shapiro, (received 6/28/93)
966, Elsinore Court,

Palo Alto,

_ California 94303,

USA

Solid State Conformational Analysis
Dear Barry,

One of the things that Martin Rogerson and I have been doing recently with our MSL500 is
searching for intramolecular motions in solids, particularly bond rotations. We have now found
plenty of new examples where we have been able to measure the rates of rotations of methyl, ethyl,
t-butyl, t-amyl and phenyl groups in crystalline organic solids. The i-propyl group eludes us still,
but it was in searching for an example of i-propyl group rotation that we stumbled across an
example in which we could observe the rates of both methyl and phenyl rotation.

The compound in question is (1). In the CP/MAS spectrum one of the two N-methyl
groups reduces in intensity until it disappears as the temperature is lowered (Figure one). This is
accompanied by a quite dramatic reduction in T;, for the methyl carbon. We attribute this
behaviour to the rate of rotation of the methyl group being comparable to the precessional
frequency of the spin locking field. This enhances the T, relaxation causing poor cross
polarisation and the dramatic reduction in signal intensity. This explanation is confirmed when
single 90° pulses are applied followed by high power !H decoupling. The methyl group remains

visible but broadened.
O\, /"
o

Me” |
Me Me
Br
(1)

To confirm that there is something odd about one of the N-methyl groups we gave a sample
of the compound to our crystallographer, Phil Lightfoot. He tackled the structure using the newly
emerging powder diffraction technique. Indeed, one of the N-methyls is very oddly positioned.
It has a dihedral angle of only 17° to the nearest methyl in the i-propyl group and also shows the
closest approach of any carbon to the bromide ion. These are undoubtedly the reasons for its
restricted rate of rotation.
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At higher temperatures the phenyl group rotation rate seems to affect the spectrum with
what appears to be a coalescence phenomenon of four of the six lines (2 overlapped) visible at

- low temperatures. The C(1) and C(4) resonances in the phenyl on the rotation axis are not

involved. At temperatures above coalescence the T, effect is again apparent and the intensity
of the coalesced peaks is considerably reduced so that only the other two carbons are visible.

My prejudices, when we started this work, suggested that only the most symmetrical
groups should rotate at appreciable rates in the restricted environment of a solid. My
prejudices were wrong. We now see that alkyl group rotations, even of t-amyl groups, are an
integral part of the normal molecular conformational motions that occur in solids. We still
have to find an example of i-propyl groups doing their thing but I am confident that it will not
be long before we come up with an example.

Ot L,

M' Me
’w—<
Br - .
349
‘///VL‘& 313 ,NL 263
/}j\\\ 306 ”/\//\\1 2.8
_/NVLM 293 234

133 130 125
PN

Figure Two

Best wishes,
Yours sincerely,

Frok LMZW.

Martin Rogerson

Frank Riddell

Figure One

P Loyt

Phil Lightfoot
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UNIVERSITY OF LEICESTER

P O BOX 138 - MEDICAL SCIENCES BUILDING
UNIVERSITY ROAD - LEICESTER LE1 9HN

BIOLOGICAL N MR

CENTRE 14 July 1993
DIRECTOR (received 7/17/93)
Professor G C K ROBERTS
0533 525533 .
(Direct line) Dr B L Shapiro
FACSIMILE
A TAMU .NMR Newsletter
MANAGER 966 Elsinore Court
Dr L-Y LIAN ¥
peleg e Palo Alto, CA94303
(Direct line} USA
0533 522522
(Switchbuard)
TELEX
347250 LEICUN G N
Dear Dr Shapiro

Transferred NOE Revisited and Applied to Large Protein Systems.

We, like others, have reinvestigated and expanded the use of transferred NOE experiments.
The experiment has frequently been used.in NMR studies of protein-ligand interaction
under exchanging conditions. It is a combined phenomenon consisting of cross-relaxation
and chemical exchange between different states. Its quantitative interpretation, however,
requires the use of a rather large system of coupled differential equations. In order to
overcome some of the reported difficulties, we have adopted a complete relaxation matrix
approach which looks at the whole protein-ligand system; other previously reported
applications of this approach have only examined the intra-ligand TNOEs, with
restrictions on the influence of the protein. Much of our approach and the mathematics
required are reported in reference 1.

The system under study is the interaction between the protein Chloramphenicol Acetyl
Transferase (CAT) (Mr = 75kD) and Coenzyme A. We are particularly interested in the
use of TNOE to determine chemical exchange rates and the results of these attempts are
shown in Figs. 1 and 2. Fig.1 shows the theoretical NOE intensity dependence on the
mixing time under different chemical exchange rates (K.;). Fig.2 shows a comparison
between the experimental (points) and calculated (solid lines) mixing time difference of
TNOE cross-pear intensities. From Fig.2 the best agreement between experimental and
calculated intensities was achieved when a protein-ligand complex lifetime of 2ms and a
protein correlation time of 80ns were used in the calculations.
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Fig. 1 ,

Mixing time dependence of TNOE cross-peak intensities for CoA
proton pairs in the CAT-CoA system: (a) CPBHZ/CPBHB, 1.78R;

(b) CI'H/C4'H, 3.0A; (c) C8H/C3'H, 4.5R; (d) c3'H/CP8Hy, 7.7A,
at a ligand:protein ratio of 10 and different exchange rates {(x.;
(k_y): 10 (@), 100 ( O ), 500 (M), 1000 (L3 ). The equi-

librium constant in all cases was 5xIO'5M.
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Fig. 2 , , .
Comparison between experimental (points) and calculated (solid

lines) mixing time derendence of TNOE cross-peak intensities
for CoA proton pairs in the CAT-CoA system: (a) CPBH2 /CPBH3,

1.78R; (b) CI'H/C4'h, 3.0A. A ligand:protein ratio 10 was used.
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We have therefore shown that by careful use of the TNOE experiment, it is possible to
obtain kinetic data.

Please credit this contribution fo the account of Gordon Roberts.

Yours sincerely,

‘ //- . '// ‘_ .
P ol | | -
Lu Yun Igor

Ref. 1. L.Y Lian, I.L.Barsukov, M.J.Sutcliffe, K.H.Sze, and G.C K .Roberts, "Protein-
Ligand Interactions: Exchange Processes and Determination of Ligand Conformation and
Protein-Ligand Contacts", in Methods in Enzymology (1993), in press.
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* The Newsletter’s fiscal viabilif

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.

P LEASE Page Length Instruction

Attention overseas subscribers: If you must use paper which is longer that 117, please take care that all material
(including signatures, addresses - everything!) ends no more than 10" from the top of each of your pages. It is
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.












