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FORTHCOMING NMR MEETINGS

NMR Symposium at the 38th Rocky Mountain Conference on Analvtical Chemistry, Denver, Colorado, July 22-25,
1996; Contact: Dr. Joel R. Garbow, Monsanto Company, 700 Chesterfield Parkway North, St. Louis, MO 63198;
(314) 537-6004; Fax: (314) 537-6806; e-mail: jrgarb@snc.monsanto.com; See Newsletter 445, 48.

42nd International Conference on Analvtical Sciences and Spectroscopy, London, Ontario, Canada, Aug. 10-13, 1996;

Chair: M. Stillman, Dept. of Chemistry, University of Western Ontario, London, ON, Canada N6A 5B7; (519) 661-
3821; Fax: (519) 661-3022; E-mail: 42info@uwo.ca.

XVIIith International Conference on Magnetic Resonance in Biological Systems, Keystone, Colorado, August 18 - 23,
1996; Contact: ICMRBS, 1201 Don Diego Avenue, Santa Fe, NM 87501; (505) 989-4735; Fax: (505) 989-1073.
See Newsletter 452, 59.

Missouri Magnetic Resonance Symposium (MMRS) and FACSS Meeting, Kansas City, MO, Sept. 29 - Oct. 4, 1996;
Contact: (MMRS) Frank D. Blum, Dept. of Chemistry, Univ. of Missouri-Rolla, Rolla, MO 65409-0010; 573-341-4451
fblum@umr.edu. (FACSS) 198 Thomas Johnson Dr., S-2, Frederick, MD 21702-4317.

38th ENC (Experimental NMR Conference), Orlando, FL, March 23 - 27, 1997; Contact: ENC, 1201 Don Diego
Avenue, Santa Fe, NM 87501; (505) 989-4573; Fax: (505) 989-1073.

4th International Conference on Magnetic Resonance Microscopy "Heidelberg Conference in Albuquerque"”, Sept. 21-
15, 1997: Contact: E. Fukushima, The Lovelace Institutes, 2425 Ridgecrest Drive SE, Albuquerque, NM 87108-
5127; (505) 262-7155; Fax: (505) 262-7043. See Newsletter 449, 37.

Additional listings of meetings, etc., are invited.
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May 28, 1996
(received 6/3/96)

The NMR Newsletter
B.L. Shapiro, Publisher
966 Elsinore Court

Palo Alto, CA 94303

Dear Barry:

How would you like to be in the 1ab 87
your students? And what if “in the 1ab” could i
in your own living room with your favorite bey

We have recently (starting in January o

Short title: NMR on the WWW
Biomedical Magnetic Resonance Laboratory
University of Illinois

1307 West Park Street

Urbana, IL 61801

66.15 hours during each sidereal year? No? How about
nclude sleeping, overlooking a Hawaiian beach, or reclining
yerage, music and companion (human, canine, or other)?

this year) developed a scheme for operating one of our

NMR imaging spectrometers, a Surrey Medical Imaging Systems/Magnex horizontal bore 4.0T/31cm
instrument, over the World Wide Web, using 4 standard Net browser on a desk-top or notebook
computer. Essentially all of the variables that one might adjust when at the physical console can be

changed from the Web interface, which makes

(perhaps only a child) can do it well. In a multi
developing chicken egg last month, kindergarts

We have been planning research applic
programs. NIH administrators have operated o
one or the other of us have done so from a hote
Kauai, from a hotel ballroom in Seoul, Korea,
and service activities can be enhanced by the a
implemented on our other NMR/MRI instrume
elsewhere, bringing into existence the “World
of the details, we recommend to you the follow
linked to it.

Sincerely,

A

Paul C. Lauterbur

)

J,o‘im Dawson
/

N

the whole process so simple and intuitive that even a child
-institutional K-12 twenty-one day experiment with a
°n kids tended to make the best images.

ations in addition to organizing educational outreach

ur machine from their office computers in Bethesda, and

21 room overlooking Hanelei Bay on the north coast of

and from nearer and more prosaic locations. Collaborative
vailability of this mode of operation, which will be

nts and eventually on many others in laboratories

Wide Lab”. Instead of loading up this Newsletter with all
ving Web site: (http://bmrl.med.uiuc.edu:8080) and those

Eﬂ/ L

Doug Morris Clint Potter

;/‘,%

Carl Gregory
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Department of Chemistry F v

Head of Department:
Dr K.D. Sales BSc PhD CChem FRSC

Departmental Fax 0181 981 8745 & ‘ A O‘

UNIVERSITY F
Dr. B.L. Shapiro, Queen Mary and Westfield College
The NMR Newsletter, Mile End Road
966 Elsinore Court, London E1 4NS
Palo AltO, Telephone 0171 975 5555
Fax 0171 975 5500
CA 94303’ Telex 893750
USA. 19th June 1996
(received 6/24/96)
Snake-Bite Medicine
Dear Barry,

We have been working for some time' to determine the structure of a pure
compound (velutinol A) isolated from the rhizomes of the native Brazilian plant
Mandevilla velutina. Extracts of this plant are used in folk medicine, and taken orally
are particularly effective against the effects of the certain snake-bites - especially those
of Bothrops jararaca, a variety of lancehead responsible for most reported snake-bites
in Brazil. Our preliminary studies using the now normal 'H and *C methods pointed to
one of two possible structures:

The selection of 1 as the correct structure was made on the basis of quantitative
interproton n.O.e. data. A series of NOESY spectra, analysed by the initial slope
method and calibrated against a methylene pair distance, provided the experimental

i

QMW is a college of the federal University of London, incorporated by Royal Charter, engaged in undergraduate
and postgraduate teaching and research in Arts, Medicine, Engincering, Informatics and =x
Mathemarical Sciences, Laws, Natural Sciences and Social Sciences. THE QUEENS AWARD FOR
H EXPORT ACHIEVEMENT
Patron: Her Majesty The Queen
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distances. Energy-minimised SYBYL-generated structures of 1 and 2 provided
calculated interproton distances, and the correlations between experimental and
calculated distances for the two structures are shown below.

SYBYL-Derived distance / A

4.0 ~

3.5 +

3.0 1

2.5+

|

1

Structure 1

4.0 A

25+

2.0 5

1.8
- H12a-H20, H12a-HI15
25 Structure 2
3.0 ® —— H9-H15
' 1 LR | v 1 v I T i ! 1 M 1
1.8 2.0 2.2 24 26 2.8 3.0 3.2

NOESY-Derived distance / A

The straight lines indicate an ideal 1:1 correspondance. For 1 all points have < 0.5 A
difference between experimental and calculated distances, while for 2 there are three
severe ‘violations’. Clearly structure 1 wins. '

Goff b YN,
G.E. Hawkes E. Bento

' R.A. Yunes, M.G. Pizzolatti, AE.G. Sant’Ana, G.E. Hawkes and J.B. Calixto,
Phytochemical Analysis, 1993, 4, 76; E.S. Bento, J.B. Calixto, G.E. Hawkes, M.G.
Pizzolatti, A.E.G. Sant’Ana and R.A. Yunes, J. Chem. Soc. Perkin Trans..2, in press.
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Sandia National Laboratories
Operated for the U.S. Department of Energy by

Sandia Corporation

LOCKHEED MARTIN

P.0O. Box 5800
Albuquerque, NM 87185-1407

Standard Sample for Calibration of 'H Decoupler Channel
in *°Si Polarization Transfer Expenments

Dear Dr. Shapiro (received 6/28/396)

The utilization of the INEPT and DEPT polarization transfer experiments for °Si NMR characterization
of organically modified alkoxysilane sol-gel materials is becommo more routine at Sandia National Laboratories.
These methods are attractive because they afford 1mproved °Si sensitivity and spectral editing capability.
Calibration the 'H decoupler pulse lengths are crucial for optimal performance of the INEPT and DEPT
sequences. For a 51mp1e estimate of the decoupler pulse length, the null in the observed X signal following the
2(X)-1- /2 ( 'H) sequence can be used [1]. Benzene is typically used as a standard calibration sample for

’c observatlons We have looked for suitable standard samples that would provide similar results while
mvestlgatmg ’Si systems, and have found that trichlorosilane, Cl;SiH, provides a convenient sample for
decoupler calibration as shown in Figure 1. At pulse lengths shorter than or greater than the decoupler /2 pulse
the expected anti-phase doublet is observed, while at a
7/2 pulse a null signal is observed. The interpulse
delay is optimized to the heteronuclear coupling,
J(Si,H) =364 Hz, by using 1= (2J) =1.37ms. A5

mm neat Cl;SiH sample provided a S/N of ; ,
approximately 50:1 on our AMX400 using a 5 mm | <w2 J
broadband probe. A recycle delay of 10 - 15 s was [ e

sufficient to prevent signal saturation. A draw back V

for using Cl;SiH as a standard is the inhalation

hazards associated with this compound (readers are =2

st i I T At P,

encouraged to consult the MSDS), but by using sealed
samples these hazards are minimized.

e |
Figure 1. #Si NMR spectra of Cl;SiH during 'H 1 WM
decoupler pulse length calibration. Spectra obtained _ WNW
using neat Cl;SiH at 79.49 MHz on a Bruker L

AMX400 using 1 scan and a 10 s recycle delay. !

[1] D. M. Thomas et al. J. Magn. Reson. 42, 298-

i ¥ T T T H H T —
306 (1981). 800 600 400 200 0 200 -400 -600 -800
Hz
Sincerely,
T o
Todd M. Alam!

* This work is supported by the US Department of Energy under Contract DE-AC04-94AL85000
! Properties of Organic Materials Department, Sandia National Laboratories, Albuquerque, NM 87185-1407

Exceptional Service in the National Interest
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KARL-FRANZENS-UNIVERSITAT GRAZ 14.5.1995

Instit . - - ABOT0 GFAZ, ..o oo oo
itut fiir Organische Chemie HeinrichotraBe 28

Dr.Heinz Sterk Tel. (0316) 380 DW. 5321 bzw. 5320

Unser Zeichen:

Dr. Bernhard Shapiro (received 6/10/96)
TAMU NMR Newsletter

966 Elsinore Court

Palo Alto, CA 94303

Gradients on an old AM 360

Dear Dr. Shapiro :

In our laboratory we are used to a good brave old work horse called AM 360. During the periods of
years we taught our horse to do inverse spectra, later on selective pulses, and with the beginning of
this year it learned to perform z-gradient puises, using the Bruker designed ARX-Z-Gradient WFM
as well as the BGU Gradient unit. We dont know if either Bruker or, which is more likely, we have
improved that much during the last years, as far as the handling of the spectrometer is concerned,
but nothing we ever changed in our spectrometer came that fast and without any problems to run as
the z-gradients did. From “Watergate” to GOESY our old mare runs now in full career. So if anyone
owns a 8 to 9 year old AM, an investment like z-gradients is really worth while. To give some
examples, the measured excitation profiles of a 270° selective Gaussian puise in chioroform (left)
and an E-Burp in water (right), with some radiation damping, are shown beneath.

Yours sincerely {\J

g '
l

I
e

K.Zangvér

‘! I' -~ o~ -,

- LA , . P it et B e L SO S -ﬁ

I Lo A .

et _ - ;
g AR ” b - -

H.Stérk






Shown here is the TH-1H PFG DQFCOSY
spectrum of prednisolone-acetate in
DMSO-dg collected on the

Chemagnetics™ 400 MHz CMX |
Spectrometer.

. Excellent signal-to-noise and resolution
spectrum. Only two scans per row w
to-noise seen here.

. Spinsight™ software features m
contain acquisition data and
dimensions. Parameters
viewports for easy experil

2607 MIDPOINT DRIVE « FORT COLLINS, COLORADO 80525  800-4-OTSUKA * www.otsuka.com
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Universitat Wien

Institut far Organische Chemie Dr. Kahlig Hanspeter

Tel:  ™43-1-31367-2302 or 2261
Fax:  *"43-1-31367-2280
e-mail: Hanspeter.Kaehlig@univie.ac.at

A-1090 Wien, Wahringer Str. 38
AUSTRIA

To

Dr. Bernhard L. Shapiro
The NMR Newsletter
966 Elsinore Court

Palo Alto CA 94303
Uaslx © (received 6/20/96)

Vienna, 29.5.1996

Suppression of two signals with 3-9-19 WATERGATE

Dear Dr. Shapiro,

| would iike to report an application for solvent suppression in the field of carbohydrate
NMR. We did separations on a high performance anion exchange chromatography system
(HPAEC) collecting fractions from an analytical column. The resulting samples, very low in
concentration, additionally contain acetate derived from the potassium hydroxide / potassium
acetate elution gradient of the HPAEC system. In order to avoid loosing to much material by
tedious desalting techniques these samples should be investigated directly by NMR just after
freeze drying and redesolving them in D,O.

Of course there are a lot of techniques available to suppress both the solvent and the
undesired acetate signal. | choose the off-resonance version of the WATERGATE sequence with
the tailored 3-9-19 puls train as described by V. Sklenar et. al. (J. Magn. Reson., Series A 102,
241, 1993). In my opinion this is the easiest applicable method for obtaining the best results.
There is only one hardpulse to calibrate, the carrier is set in the middle between the two signals to
suppress, the delay in the puis train © = 1/Av of the two signals to suppress. Then the phase-order
{0°, 180°, 0°, 0°, 180°, 0°} delivers zero net excitation at the solvent signals and the second
gradient will not rephase them. In Fig. 1 the proton spectrum of a pentasaccharide is shown. The
'°C satellites of the acetate are attenuated by the 3-9-19 puls train, '*C decoupling can be applied
if desired. Of course also anomeric protons in vicinity to the HDO signal are reduced in their
intensity. But in the corresponding 2D experiments the necessary crosspeaks can all be seen
undisturbed at the o, frequency, e.g. Fig. 3 shows a HOHAHA (MLEV-17 spinlock) spectrum of
the same sample. The trace in Fig. 2 gives a row of the 2D at w, of an attenuated anomeric signal.
The complete monosacharide can be seen without any disturbing artefacts at the frequency of the
HDO and the acetate protons.

Sincerely yours, A -
" Gl fo——
Dr. Kéhlig Hanspeter
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anomeric
signal
HDO acetate
C-13 satellites

\

; : Fig. 1:

H-1, 400 MHz
w X e - - | 3-9-19 WATERGATE
' (8 gauss/cm, 1 ms)

anomeric
signal

acetate

Fig. 2:
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v
i Faculty of Applied Physics
Delft University of Technology P.O. Box 5046 Lorentzweg 1
2600 GA Delft 2628 CJ Delft
The Netherlands The Netherlands
University switch board
+3115789111

Telex 38151 butud nl
Telefax 31 15 783251

Dr. B.L. Shapiro, Publisher (received 5/28/36)

The NMR Newsletter
966 Elsinore Court
Palo Alto, CA 94303, USA

Your reference and date Our reference Qffice telephone Date
31 15786041 21-May-96.
Subject Sub-division

Dear Prof. Shapiro,

A Non-invasive Perfusion experiment

Recently some non-invasive perfusion imaging techniques have been presented in which
both magnetic labeling and signal detection take place within the same slice (1-3). Here a
method is described in which in-flowing spins with equilibrium magnetization change the in-
slice partially saturated magnetization. The difference between a slice selective and a non-
slice selective experiment is a measure for the flow of the spins.

In a saturation period the detection slice is partially saturated by N slice selective pulses and
crusher gradients. These N pulses are repeated with a repetition time Tk (fig 1). RF-spoiling
is used to eliminate the transverse magnetization. During this saturation period the
longitudinal magnetization reaches a steady state value. Due to perfusion equilibrium
magnetization enters the detection slice and changes this steady state. An imaging sequence
following the saturation period measures the new magnetization in the detection slice
(perfusion sensitive image). Next the same is done with N non-slice selective pulses in the
saturation period (control image). Now the in-flowing spins do not alter the magnetization
in the detection slice. The difference between the perfusion sensitive and the control image
1s a measure for the flow of the spins. To increase the in-flow effect an additional in-flow
waiting time 7; is added before imaging.

c® crusher B°
: m / \ [m Figure 1.
A perfusion experi-

vy oy ..
\_/ N times, Tr UE\_/ ment containing a

saturation imaging saturation and an
imaging period.

Ti

in-flow

e
emaX

Experiments on a flow phantom were performed on a 6.3T/20 cm bore home built
spectrometer. The parameters for the saturation period were N=10, a=90° and Tx=0.1 s.
Images were obtained as a function of 7;. Laminar flow with a maximum flow velocity of
Vmax=0.04 cm/s was induced in the phantom. The laminar flow profile was clearly seen in the
difference image. Maximum SNR is obtained with an in-flow time T; = T;. Increasing vma: a
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factor 1.5 to 0.06 cm/s also increased the signal intensity about the same factor. This shows
that in principle relative quantification of blood flow is possible.

The results show that this method is sensitive to small flow values. The SNR of this steady
state experiment, compared to the inversion recovery based techniques (1-3) is a factor 2
lower. However these techniques suffer from signal decrease due to saturation effects if the
experiment is repeated too fast. Therefore the SNR loss can be less than a factor 2, because
in the above introduced perfusion experiment there is no need for any waiting time between
two perfusion sensitive images. This also results in an increased time resolution.

References: 1. Kim SG et al. [1995] MRM 34: 293-301. 2. Kwong KX et al. [1995] MRM
34: 878-887. 3. Schwarzbauer C et al. [1996] MRM 35: 540-546

L e T P
Sincerely yours, LS Vyim/?

Ole T. Karlsen Wim M.M.J. Bovée

T L LT L T e e R MMM M MMM MMM MMM

POSTDOCTORAL POSITION
sk sk sk ok ok ok ok sk sk ok skok ok ok ok ok sk ok sk ok skok skosk sk sk sk ok
We are looking for a post-doctoral fellow to study the structural b1ology of membrane-bound
peptides and proteins (1-3) in the Department of Chemistry and Biophysics Research Division at the
University of Michigan, Ann Arbor, Michigan, USA. We are particularly interested in identifying a
candidate with expertise on peptide synthesis through an automated solid-phase peptide synthesizer,
HPLC, molecular biology of membrane proteins, multi-dimensional high resolution solution NMR of
macromolecules, EPR, CD, molecular dynamics, FTIR, computation, and solid-state NMR. The
position is available in the fall of 1996. The department has 200, 300, 360, & 500 MHz NMR
spectrometers, FTIR, CD, spectrophotometers, peptide synthesizer, HPLC, EPR (Q band), Raman,
several Silicon Graphics computers, and facilities for molecular biology work (including gene cloning,
protein expression, isolation and purification). Solid-state NMR 400 MHz spectrometer will be
installed soon. Application including CV, a list of publications, and two reference letters should be
sent to the following address.

A. Ramamoorthy e.mail: rams @chestnut.chem.upenn.edu
Department of Chemistry Tel: (215)898-8301
University of Pennsylvania Fax: (215)573-3899

Philadelphia, 19104.

¢ 2 2 2k ok 2 3 2 3 e o a3 3 ke ok i e 3 e 3 e a3 ok e e ke ok i a0 ok a0 3k e i e il kol i ok i i ko i ok kel i kol il i i 3O i ok i ke i i ki oK N i el ki ol i ok ke ke o e il el i ok i i el i kol a0 ok ok ke ok i a0 kol ok ke ok ook

Related research papers:

1. A. Ramamoorthy, F. M. Marassi, M. Zasloff, and S. J. Opella, J. Biomol. NMR., 6, 329-334
(1995).

2.S.J. Opella, Y. Kim, and P. McDonnell, Meth. in Enzymol., 239, 536-560 (1994).

3. S. O. Smith and O. B. Peersen, Ann. Rev. Biophys. Bzomol Str., 21, 25-47 (1992).
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AMGEN

DUNCAN M. SMITH

Dr B L Shapiro

The NMR Newsletter Molecular Structure Group
966 Elsinore Court e-mail: duncan@amgen.com
Palo Alto

CA 94303 May 28, 1996

(received 6/1/96)

Automatic Conversion of AVANCE™ Data to NMRPipe

Dear Barry,

Many people use off-line NMR data processing to take advantage of features not
available from the manufacturers' software or simply to leave the spectrometers
acquiring data. One such package is NMRPipe (1) which is routinely used in our
laboratory. Like most other processing packages, the raw NMR data must first be
converted to the required format before it can be processed. In NMRPipe this
involves writing a small shell script in which information such as the number of
points, spectral width and carrier etc. must be provided for each dimension. This
process is fairly labor-intensive, provides significant opportunity for error and,
most importantly, has in effect already been carried out by the spectrometer. On
Bruker AVANCE " spectrometers this information is stored in acqus, acqu2s and
acqu3s files.

I have written a small suite of shell scripts running on SGI's which extract the

relevant parameters from the acqus files and create the conversion script for 1D, 2D

and 3D AVANCE" data. The script could be extended to include 4D data, and would need

to be modified for AMX data as some of the parameter names differ. The parent script

is called "drx2pipe", and the whole process takes only a few seconds once the

pathname of the data has been entered. This significantly reduces the possibility for

error as the script extracts the values of the parameters actually used in the

experiment (caveat: as long as the information in the acqus file is correct!). This has

several other advantages:

e it enables the user to check on the progress of multidimensional experiments as
only the number of acquired FID's appears in the conversion script. This makes
the monitoring of the progress of longer multidimensional experiments trivial.

e additional information is recorded in the conversion script header, including the

instrument name, sample temperature, pulse program and number of scans per
FID.

Amgen Inc.,1840 DeHavilland Drive, Thousand Oaks, Californic 91320+ 1789
Telephone 805 4473171 e [T Telex#4994440 o Fax 805 4997464
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e further information can be included as the script searches for the string
"; NMRPipe" in the pulse program, and so the author can add information for the
user such as phasing in the indirect dimension(s) in the comments section.

Below is an example output for an HNCO experiment:

fid directory does not exist, creating it ...
Fetching information from acqu files ...
Creating convert.com file ...

#! /bin/csh -f

convert.com

File created by drx2pipe on Thu May 9 08:25:39 PDT 1996
Data recorded at 298K on drx500

Thu May 9 08:20:28 1996

File: /u/data/username/nmr/mydata/12/acqus

using pulse program hncowseags3d with 8 scans per FID
Phases for 13C & 15N = -90,180 (13C zero order approx.)

o o oH W R K

setenv NMRTXT /directoryname/nmrtxt
bruk2pipe -in /machinename/u/data/username/nmr/mydata/12/ser -DMX -decim 24

-noswap \
-xN 1024  -yN 60 -zN 128 N\
-XxT 512 T 30 2T 64 \
-XMODE Complex -yMODE Complex -zMODE Complex \
-XSW 8012.821 ySW  1216.545  -zSW 1635.056 \
-xOBS 500.130000 -yOBS 50.677748 -zOBS 125.757453 \
-xCAR 4,702  -yCAR 118.000 -zCAR 176.000 \
-xLAB 1H -yLAB 15N -zLAB 13C \
-ndim 3 -ag2D States \
| nmrPipe -fn MAC -macro $NMRTXT/ranceY2.M -noRd -noWr \

| pipe2xyz -out fid/hnco%03d.fid -verb -ov -nofs
Checking available disk space ... OK

Start 3D data conversion now? y/n [y]
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Hitting "return" then copies and converts the data into a directory called "fid" within
the current directory. Bruker users will note that I have changed the basic
spectrometer frequency from the default value for 13C to give closer chemical shift
referencing in that dimension. Note also that the script interprets the pulse
program name, stripping off predefined pairs of letters to make a guess at a sensible
output filename. If the user wants a different name, he/she answers "n" and then
edits the script as desired. In addition, the string "ea" in the pulse program name is
used to call the macro "ranceY2.M" to convert the data in a manner analogous to
Bruker's "Echo/Anti-echo" for gradient sensitivity enhancement.

For those interested in using "drx2pipe" simply download it from Bruker's ftp server.
Proceed as follows:

ftp bruker.com

login as "anonymous"

provide your e-mail address as password

cd pub/nmr/download/external/xwin2pipe
get the 5 files in that directory

the README file gives installation instructions

There are a few things which need to be customized to suit your needs such as
directory names and allowed instrument names. No guarantee is made that these

scripts will work on every system!

Good luck!

el N ==

Duncan M Smith

1. "NMRPipe - A Multidimensional Spectral Processing System Based on Unix Pipes",
F Delaglio et al, ] Biomol NMR 6 #3, pp277-93 (1995)



454-24

5 «4  Institut fiir Makromolekulare Chemie g
-

o - "‘X e
Polymere & Textilien  Materialien “
Prof. Dr. Bernhard Bliimich
Tel.: 0241/80 6420 e-mail: bluemich@rwth-aachen.de
Fax: 0241/8888 185 Datum: 12.06.96
RWTH, Makromolekulare Chemie, SB Chemie X
Worringer Weg 1, D-52056 Aachen (received 6/138/96)
Dr. B. L. Shapiro
The NMR Newsletter

966 Elsinore Court
Palo Alto, Ca 94303, USA

re.: The NMR MOUSE
Dear Barry,

Apart from a few exceptions the size of the object in NMR is restricted to fit the geometry
of the magnet bore. Homogeneous magnetic fields are acquired at high cost to obtain
spectroscopic resolution for chemical analysis. On the other hand, spatial resolution is
obtained by the use of inhomogeneous magnetic fields, which most often involve constant
field gradients for linear variation of the magnetic field with space. In fact the predominant
asset of NMR imaging versus other image forming techniques, the tremendous range of
parameters generation of image contrast, can often be exploited in inhomogeneous magnetic
fields as well. Thus NMR with spatial resolution can be done with magnets, which provide
inhomogeneous fields in the first place.

This idea is by no means new. The oil people looked into this as of the easly fifties,
Damadians FONAR technique is based on inhomogeneous fields, and so are the inside-out
NMR techniques of Bob Kleinberg, the stray field imaging of Zamoilenko and the molecular
diffusion work of Franz Fujara in a dedicated, super-conducting gradient magnet. Stimulated
in part by earlier work of Al Garroway, Joel Miller, and Bob Kleinberg we have constructed
an NMR surface scanner from permanent magnets and a surface coil. We call it the NMR
MOUSE for MObile Universal Surface Explorer. Our By/B, probe fits into one hand. It
produces nice echo signals at 17 MHz from about any proton containing object: Frozen food,
the human hand, wood, plants, rigid polymers and rubbers. Depending on the frequency, the
penetration depth can be adjusted between 0 and 5 mm with the present prototype design. The
probe is attached to a single-channel, low-field, PC-based spectrometer console. Present work
focusses on technical rubbers, where we could map cross-link density and strain. In an
impact-modified polystyrene sheet we could detect a region of stress whitening by changing
decay times of the multi-echo decay. We believe, that there is great potential for useful
applications of such an NMR MOUSE, but the theory of NMR in inhomogeneous B and B,
fields is far more tricky than the simple case of homogeneous fields.

In the mean time we have learned, that a similar machine is commercially available for
investigations of water in concrete, and that even a patent exists for clinical imaging with such
an arrangement in connection with surface gradients. So nothing is really new, but progress
nevertheless is incremental.

Sinc , yours
gé %«f\/ <‘1 \Q\/\ 'Md[bvz\-\_

Bernhard Bliimich Peter Bliimler

Bankverbindung: Sparkasse Aachen (BLZ 390 500 00), Konto-Nr. 18, zu Gunsten 154810
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Ciba-Geigy Corporation
556 Morris Avenue

Summit, NJ 07801-1398
Telephone 908 277 5000

Professor Bernard L. Shapiro June 11, 1996

The NMR Newsletter .

966 Elsinore Court (received 6/13/96)
Palo Alto, CA 94303

Local Structural Perturbation of the C5a L43A Mutant

Dear Professor Shapiro:

Cba is a 74 amino acid serum glycoprotein cleaved from the fifth component of the serum
complement (C5). Production of this protein has been implicated in & variety of inflammatory
diseases including acute respiratory distress syndrome, ischemia and reperfusion injury,
rheumatoid arthritis, psoriasis and inflammatory bowel disease. To better understand the
relationship between the structure and function of this protein, the 3-dimensional structure of a
key C5a mutant (L43A) was determined using NMR spectroscopy. This mutant was of particular
interest’ since the point mutation from leucine to alanine at residue 43 showed a three fold
reduction in receptor membrane binding and an eighteen fold reduction in intracellular calcium
rise in human neutrophils (agonist potency) relative to C5a.

Comparison of the NMR derived structures of C5a and L43A C5a are shown in figure 1. Overall
both structures retain similar global conformations for core residues 1-64 while the C-termini
(residues 65-74) remain conformationally undefined. The point mutation at residue 43, however,
was found to cause a local structural perturbation in the third loop of the L43A mutant, where Ala
43 is able to form a hydrophobic association with the core of the protein. This interaction is not
likely to occur with Leu 43 due to unfavorable steric interactions.

The conformational difference between C5a and the L43A mutant suggests that the local
perturbation in the core of the mutant is responsible for the corresponding decrease in receptor
binding and biological activity. Hence these structural studies combined with point mutation
analyses were instrumental in identifying which structural features are necessary to preserve C5a
receptor binding and agonist potency.

Sincerely,
’__.f"x oy ﬁ -~/ Wi | /;/;év‘/gfwz//_&_.

,/:"‘.’{:/(f (/v Z

Xiaolu Zhang, Ph.D. Nina C. Gonnella, Ph.D.
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L43A

Figure 1. Ribbon structures of Cb5a and the L43A mutant are shown. Contact
residues lLeu 43 and Ala 43 are displayed for C5a and L43A mutant
respectively. The structures are oriented with the N-terminus in the lower right
and an arbitrary conformation of the C-terminus in back.
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Please take a minute to let us know if you'll be §
stopping by to check out Wilmad's all
§ 1996 NMR Interactive Catalog at

www.wilmad.com

I'll be stopping by to check out what's new with
Wilmad NMR.

(Available Now!)

| won't be seeing you on the ‘net... but send me

a printed version of the new Wilmad NMR catalog!
(Available mid year 1996)

W,

I'm interested in getting the catalogs checked below:

O epR O IR O uvyVis/Fluor [ AA/ICP [ Precision Bore

Please take my name off your list. 2<

Fax to... 800-220-1081
International Fax... 609-697-0536
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CLARK UNIVERSITY

950 Main Street Worcester Massachusetts 01610-1477

Gustaf H. Carlson School of Chemistry Telephone (508) 793-7116
Internet: "chemistry@vax.clarku. edu” FAX (508) 793-8861

June 13,1996
(received 6/17/96)

Interatomic Distances in Solids Via Zero Quantum Coherence.

Dear Barry:

In recent years, our group has used solid state spin diffusion techniques including
rotational resonance(1) to measure intermolecular distances in polymeric blends. In order to
eliminate the competing effects of intramolecular spin diffusion in these systems, only a single
isotopic label was typically introduced. As a consequence, it was extremely difficult to quantify the
Zeeman exchange. However, we have found that by combining rotational resonance with 2D Zero
Quantum Correlation Spectroscopy we can easily separate the spins which undergo exchange and
those which do not (which is virtually impossible in the generic rotational resonance experiment
using a single label). Thus, a quantitative determination of intermolecular distances is possible in
such systems. |

In theory, the cross peak build-up depends upon the excitation delay, 7, in the sequence
7/ 2-t-w-1-1/4-t1-1/4-ACQ(2), under rotational resonance conditions with standard CPMAS.

Further, the cross peak intensity maxima, Tmax, 18 related to the dipolar coupling; from which the
carbon-carbon bond distance can be determined from the position of this maximum. To this end,
we have investigated the viability of using such a dependence for determining distances in
Zn(13CH313COQ); using 2D Zero Quantum Correlation Spectroscopy under rotational resonance
conditions. We have followed the cross peak build-up in the zinc acetate system as described and
we were able to determine roc = 1.61 A +0.10 A using simulations based on GAMMAG®). The

ultimate precision depends on fine graining of T in the region of Ty,x. The figure shows the

carbon-carbon ZQ spectrum of crystalline doubly labeled zinc acetate.

Furthermore, we have applied this type of experiment to polymeric samples and have
found that the selectivity of rotational resonance and Zero Quantum Correlation Spectroscopy gives
us the potential of determining the distance distribution from a series of 2D measurements where
only a single label is present.
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1. M. H. Levitt, D. P. Raleigh, F. Creuzet and R. G. Griffin, J. Chem. Phys. 92, 6347 (1990).
2. L. Muller, J. Mag. Res. 59, 326 (1984)

3. S. A. Smith, T. D. Levante, B.H. Meier and R. R. Ernst, J. Mag. Res. 106a, 75 (1994)

Best regards,

?//W, Paw( .

Jeff Koons Paul Inglefield

Figure: Carbon-carbon zero quantum spectrum of solid Zn(13CH313COQ),. The spectrum is
recorded on a Bruker MSL300 spectrometer in a CPMAS probe with @, = 13,085Hz. The total

number of scans is 8K with 1024 t; values and T is lms.
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Need to measure C-N bond lengths
up to 7 A?

...on several milligrams of a protein?
...in a few hours per site?

Take a closer look at REDOR-NMR
— even if you have a Narrow Bore.

REDOR Puise Sequence

If you've never done solids NMR, you may
need some additional hardware. You will need
high-power decoupling (60 to 110 kHz, 100 to
300 W), but modern balanced circuits have vir-
tually eliminated the noise and break-through
problems that were common with high-power
decoupling in the early days. You may need a
high-power (200 to 500 W) observe transmitter.
State-of-the-art 5-mm Magic Angle Spinning
probes routinely spin samples for quadrupolar
nuclides at speeds above 18 kHz, but you'l
only need to spin your REDOR samples 3 to 6
kHz. If you have a recent software release,

you probably already have the necessary pulse
sequences. If not, your spectrometer manufac-
turer will be happy to provide them. And of
course, you'll need a triple-resonance solids
probe with high '°N sensitivity for your magnet.

600 MHz Narrow Bore. H-C-N REDOR.
1e
2s
mn

Dr. Dave Rice, Applications Chemist, Varian NMR
Dr. David Doty, Doty Scientific, Inc., Columbia, SC

uid state because of
aggregation, or if you simply need to know the
solid-state conformation, maybe it's time to look
at a powerful, new solid-state technique -

If you're fighting sensitivity problems in the lig-
low solubility and

REDOR. One merely fits the normalized differ-
ence in intensities (with and without the third
channel) vs. rotor cycles to a simple function of
bond length." 2 If you've been told triple-reson-
ance solids can't be done in a narrow-bore,

take a look at the above 600 MHz N spectra
taken on a fully multinuclear probe in about two

minutes. You're probably already doing triple-
resonance hi-resolution experiments, and mod-
emn solids probes are just as reliable and easy
to use.

300 MHz WB, 95 kHz 1H during evolution
Sample: WHWLQLKPGOPNLeY
3C n pulses on alternate cycles

CYCLES

Prof. Ruth Stark, CUNY, College of Staten Island
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Bemnard L Shapn’o 13 May 199 ANALYTICAL

966 Elsinore Court (received 5/31/96)
Palo Alto CA 94303

NMR (ALMOST) ON-LINE - "NMR-NIR 2-D" CORREL ATIONS
Dear Dr Shapiro

Near Infrared (NIR) spectroscopy is concerned with the 1100-2500 nm region, containing
overtones and combinations of fundamental IR vibrational bands. NIR spectra incorporate a lot of
chemical structure information, but the spectra look like a squashed blancmange!.Band assignments are
difficult due to multipeak overlap, and often not even attempted. Carbon-13 NMR spectra, conversely,
incorporate a wealth of highly-resolved chemical structure information.

NIR spectrometers are cheap(ish), portable, robust, multiplexible, fast and easy to use. Plants
wanting on- or at-line analytical information (viscosity, acid values, water content, etc) love them.
NMR spectrometers, conversely, are expensive, immobile, fragile, slow and obtuse. Plants ignore
them.

Here, we describe our first efforts to map the exquisite molecular structure data inherent in
carbon-13 spectra onto concurrently run NIR spectra of urea-formaldehyde condensates ("NMR-NIR
2D" - signal quantum transfer achieved by me carrying the samples from the NIR to the NMR lab).

Nine samples were taken on the plant every 20 minutes or so from a 20 tonne batch of urea-
formaldehyde resin undergoing condensation to a final specification viscosity. NIR was being used
ostensibly to monitor only viscosity. The nine quenched samples were transported to our lab and NIR
and carbon-13 spectra acquired within a six hour period.

A representative carbon-13 spectrum is shown (see figure over page). Ten distinct methylene
carbon types are resolved, including important species such as free formaldehyde (peak 3, as the
hydrate, OHCH7OH ) and methylene bridges between two N,N'-substituted urea nitrogens (peak 8,
NR-CH7-NR), believed to be primarily responsible for the viscosity increase as the reaction proceeds.
Chemical shifts and assignments are listed in the Table. Each of the ten methylene integrals,
expressed as a fraction of the total integral normalised to 1 in each spectrum, was plotted for the nine
samples in the time series. One (peak 1, NRCH>O(CH,0),CH7X) was constant throughout, eight
increased or decreased but plateaued at the 4th or Sth point, and only one (peak 8, NRCHyNR)
increased steadily throughout the reaction, in concert with viscosity. The kinetic curve for peak 8 is
shown. The y-error (area) seems to be +0.5%.

The nine datum points for each NMR peak were then used as constituent values for the
corresponding nine NIR spectra. The NMR fractional values were linearly regressed against each of
the 1048 2nm channels constituting the visible-NIR spectrum (400-2500 nm) leading to a "best A" with
reasonable to excellent r in 9 out of the 10 cases (see Table and NIR spectrum), the exception being
peak 1. In each of the nine viable correlations the "best A" could be sensibly allied with a vibrational
overtone or combination associated with the NMR-derived molecular fragment (see Table).

Thus, the Plant now can potentially monitor not only viscosity, but the fate of nine relevant
molecular fragments, by NIR, giving operators a detailed comparison of urea-formaldehyde chemistry
from batch to batch, thanks to "rerote on-line NMR!".

Please credit this to Jo Weigold's account.

PROBE Analytical Iain Cook (NMR Laboratory) Philippa Esler (NIR Laboratory)

Newsom Street, Ascot Vale, Victoria 3032
Telephone {03) 283 6400 Facsimile (03) 283 6408

16-20 Beauchamp Road. Matraville, NSW 2036

Telephone (02) 352 2065 Facsimile (02) 352 2738

Toll Free 008 032 692 tamu doe e-drive
PROBE Analytical s o division of IC1 Australio Operations Pty Ltd - AC.N, 004 117 828

' PROBE Analytical is registered by
;. NATA for a range of environmentcl
31 and occupational health anclyses.
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Peak 5 13C(pgm)a Assjgnmentb Best A (nm) Irl Possible Vibrational fragments
1 90.0 NR-CH,0(CH,0),CH5»X (1472)¢ 0.633¢ - i
2 86.4 NR-CH,0OCH,0H 1352 0.974 (OCH»)-OH (Ist overtone)
3 82.5 HOCH,OH 2040 0.986 (OCH»)-OH (C-OH combination)
4 75.4 NR-CH,O0CH5X 2172 0.886 (N)-CH>O~(R) (C/H/O comb.)
5 71.1 NR-CH,0H 1472 0846 (N)-CH»O~(R) (C/H/O comb.)
6 68.9 NR-CH»OCH»X 2284 0.994 {N)-CH»-(O) (CH + CH comb.)
7 64.7/64.4 NR-CH,OH 1614 0.996 ?
8 59.0 CONR-CH»-NRCO 1476 0.978 (N)-CH»~(0) (CH+CH comb., Ist o/tone)
9 53.1 CONR-CH,-NHCO 2390 0.987 _| (N)-CH,~{N) (CH+CH comb.)
10 47.0/46.6 CONH-CH»-NHCO 1968 0.858 CONHR (C=0 str., 2nd o/tone)

a) Ref CH3OH = 49.5 ppm
b) R = CH;X; X = OH, OCH7N(H,R), N(H,R) etc. 13¢ peak muitiplicities attributable to variation in these distal substitutents.
¢) Concentration virtually constant.

TTII"YII]III'IWI' YT I T Iy Y v r[rrrrrrrrerrey xutxlntxt‘[!vlllxlﬁ TrYyr{rrrr Tm]Wlﬁ[rrIl|T11:l

80.0 85.0  80.0 75.0 70.0PPM85.0 60.0 55.0 50.0 45.0



Fraction CON(CH2X)CH2N(CH2X)CO
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Tenure-Track Position
Assistant Professor Equivalent

Laboratory of Biophysical Chemistry, NHLBI

The Laboratory of Biophysical Chemistry of the National Heart, Lung, and Blood
Institute, NiH, seeks an independent physical scientist to develop and apply
innovative methods for the determination of three-dimensional structures of
macromolecules of biological importance by nuclear magnetic resonance
spectroscopy. Applicants should have demonstrated success in the application of
novel NMR approaches to the determination of new structures of proteins and
protein complexes and analysis of functional correlates. Salary will be
commensurate with experience and the research will be fully funded. The
successful candidate will be evaluated for tenure within six years. Applications
must be received within six weeks of the publication of this advertisement. Please
send a cover letter, curriculum vitae, bibliography, a one- to two-page statement of
research interests and goals, and selected publications to the Office of the
Scientific Director, NHLBI, Building 10, Room 7N214, 10 Center Drive, MSC-1668,
National Institutes of Health, Bethesda, MD 20892-1668.
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By Kip Shaffer
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©1995 Kip Shaffer email: kip@one.net


















