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Holidays are Over...Getting Back to Work!

- Massage from the editor
Hope everyone enjoyed a wonderful holiday seastin$ always so short that you do
not even realize you had a break! Now it is timekto work. You may feel
overwhelmed when staring at a stack of books, fsldeapers, or cryptic computer files
that seem to have been created by someone elgecl@dr and steady path that you had
been following before the holidays appears to bestant memory. With these mixed
emotions, you can easily take the joy out of th&t fDCMRA newsletter for the year of
2010 which marks the start of an exciting brand-desade! Work can wait till
tomorrow...

Through the holiday season, | have been thoroughlyying the process of
corresponding to our newsletter contributors. \Watied about our busy lives (as
everybody else’s), career, and future unknownsshiaze the news, the holiday cheers as
well as all the best wishes. Special congratutatio Dr. Chungi Qian for his research
achievement on high field MRI coil design, whicleeatly won him the CMRM Y oung
Investigator Award at the 18 International Conference on Magnetic Resonance
Microscopy. In this issue, Chungi shares his pmBpes on the past ICMRM
conference and delivers his art of constructingibvaith big enough tuning range
without disturbing the Bhomogeneity. Thanks to Dr. Jun Hu’s generousrinriton

and hard work during his vacation time, we haveaye-opening opportunity of being
inspired and amazed by a fantastic automated NMEsyemployed in drug discovery.
This makes me wonder what Jun Hu does at workefykiing is automated. Actually,
he has already revealed this in his writeaugtching the needles traveling up and down
and the robotic arm moving back and forth is super fun!

Our very own webmaster and coordinator, Chen Pemgseys the legends of Mestrelab
Research at its"5anniversary -From A Single Spark to A Prairie Fir§(¢&.2 K, 7] L)
#¥)5). To those of you, who dare to be inspired to buillisiness kingdom from a
smart idea, this is an incredible story that yoindbwant to miss.

Dr. Jin-Shan Wang has been a true celebrity amerand a huge supporter for our
Oversea Chinese Nuclear Magnetic Resonance Associdh April 2009 he and his
wife were invited back to China to involve in theject of installing a
500 MHz 5 mm High Resolution NMR system in Wuhastitute of
Physics and Mathematics, Chinese Academy of Scéenidere, he
embraces and spreads the delight of his trip tpriggiWwuhan and
Guilin. - by Yan-Yan Hu
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High Field Imaging
; The 10¢" International Conference on Magnetic
; Resonance Microscopy was held during Aug 30 - Sep 4
2009 in the beautiful town of West Yellowstone. isTh
is a biannual conference focusing on the non-médica
aspects of MRI with topics ranging from development
in hardware and methodology to application in
materials especially in porous media. As a fiirstet
attendant to the conference, | was really impredsed
the high quality of science as well as the open
communication among people of diverse backgrounds.
More remarkably, | was honored to be selected as a
finalist to participate in the Young Investigator
Competition session at the conference. Also, among
TR Bl the six finalists who made oral presentations,obdt
' out by winning the Young Investigator Award.

Low field and portable MRI is one of the major thesmof this conference.
However, | took my presentation as an opportunitydemonstrate the progress in
ultrahigh field imaging. Although the high fieldR is more costly compared to its low
field counterpart, it plays an indispensable rolechieving higher resolution and better
sensitivity especially for the direct detectionl@iv-y nuclei, such a&Na and™C. Most
importantly, the National High Magnet Field Lab Horida, where my work was
conducted, provides the scientific community witbef access to its facility. It allows
users from all over the world to utilize its higkelfl capability to enhance their
experiments or observe new phenomena not seeweit field.

In my presentation, | addressed a specific requergnn high field MRI coil
design, i.e. the construction of a coil with bigpbagh tuning range without disturbing the
B1 homogeneity. Operated in the field as high ag T&sla, the coil needs a big enough
tuning range to compensate for the sample induceguéncy shift. But the tuning
capacitor used in most low frequency coils is utadlé for our purpose because the
variable capacitor is the asymmetric element tftaingperturbs the Bhomogeneity. To
overcome this limitation, we incorporated a slidiuging ring into a volume coil and
varied the overlapping capacitance between the aimg) the coil, thus symmetrically
adjust the resonance frequency over a broad tuaimge. This design principle has been
tested in several different versions of volume ga@nd it is anticipated to work equally
efficiently even for coils operating for a 1.5 Tnital magnet as well.

The entire conference was filled with exciting oplbsentatlons and versatile
poster sessions. Several well-known Chinese sidotecluding P
Dr. Yigiao Song, Dr. Yang Xia and Dr. Lizhi Xiao,age |
enlightening speeches on their latest researchcgopi The
conference also features the picturesque landsoape Yellow
Stone National Park. As to the™ ICMRM, | believe that there
will be a larger group of Chinese attendants simitebe hosted ,,
in Beijing with Dr. Lizhi Xiao as the conferenceaih | |00k =
forward to the conference taking place later nesry

- by Chungi Qian, NIH
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Introduction to a Bruker NMR Automation system apetl in Drug Discovery

NMR spectroscopy has proven to be a very poweoill &nd well incorporated into the
drug discovery process. NMR techniques in bothllsmalecules and proteins have been
extensively applied at a variety of stages of diisgovery. It is not the purpose of this
essay to review NMR methods used in drug discovesy,they have been well
documented in the literature. Instead, an autom®®&R setup aiming at NMR
compound library screening and compound titratiah e briefly introduced. Also,
only a Bruker based NMR automatlon system is dsedshere

As shown in the
left figure below,

. the whole system

y consists of three
major components,
a SampleRail that
transfers NMR
tubes, a Tecan
robot that prepares
samples and certainly ICONNMR platform in TopSpiamages the NMR experiments
during automation. Each component is controlledspgcific softwares. Therefore,
communication among these softwares is very ctitwh fulfiling an automated
experiment. In addition, the NMR probe should Qaipped with automated tuning and
matching probehead, so called ATMA in Bruker.

A typical NMR screening experiment starts with isettup optimal NMR parameters
which are saved for all automation experiments. ltijgle NMR experiments for one
sample are certainly feasible in ICONNMR. The Tecabotic system (right in the
figure) is the core for sample preparation. Duesame technical and communication
reasons, unfortunately the Tecan is controlledhrge softwares. The Tecan platform
can hold protein stocks in cold box which can ket@d °C, compound plates (384 or 96
wells), ligand or substrate eppendorfs, buffer sofuand empty NMR tubes. Normally,
the needles pipette certain amount buffer to a NiW®, then certain amount of protein,
compound in DMSO stock or substrates in eppendods be added and mixed
thoroughly according to the protocol designed by
the operator. Once the sample preparation is
finished, the robotic arm grabs the NMR tube and
transfers it to the shuttle on the SampleRail. The
shuttle carries the NMR tube to the magnet and
NMR experiments start as planned. NMR tubes
washing is implemented in Tecan systems so
tubes in the trail can be reused many times.
but certainly not least, watching the needl
traveling up and down and the robotic arm movi
back and forth is super fun!

- By Jun Hu, AstraZeneca R&D Boston

\1
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EEZ@& aJ LI J5- From A Single Spark to A Prairie Fire: MestrelaResearch
Cefebratesits 5th Anniversary

MESTRELAR IS 5 YEARS OLD!
mber of 2009 marked theaBniversary of Mestrelab Research SL, a
St growing software company well kndanits sophisticated yet
inexpensive NMR and MS software. This companycated at Santiago de Compostela
in the northwest of Spain. It started with a f8%party NMR processing software,
MestreC, developed by Carlos Cobas then an orgaeimistry PhD working in
Professor Javier Sardina’s group in the Univemsitgantiago de Compostela (USC).
The free MestreC software became surprisingly papwith about 30,000 users
registered by 2004. After several years of suppanvever, USC ceased funding it, and
Carlos decided to spin off from USC and seek pastnp with his childhood friend
Santiago Dorminguez, who is a business graduateextensive international experience
in multinationals and start ups. In December 2@Xxtjos and Santiago co-found a
commercial company, Mestrelab Research. In tHeviirhg 5 years, they have continued
to develop MestreC by adding numerous new feaamedsa completely renovated user
interface to the program, and eventually renamétegtreNova (Mnova). Not only for
multi-vendor data (Bruker, Varian, JEOL and othek&nova also benefits multi-
platform users (Windows, Macintosh and Linux). Maty for NMR processing, Mnova
provides also a set of easy-to-use tools for reutind advanced data analysis, prediction
and reporting. Not only for NMR, Mnova has evoluetb a multi-technique chemistry
software since the successful development of arpM@n that processes and analyzes
LC/GC-MS data. This trend will continue at an evaster pace as we are going to
introduce more exciting new plugins in the neaurfet

| first heard about MestreC in early 2000s, butmtdl think that it would survive in this
small and crowded NMR software market. Yet | coméid to be surprised by how fast
the program evolved and how popular it became. tGing that caught my eye a few
years ago was how Mnova allows the user to selattipte 1D and 2D raw files and
drag-and-drop them to Mnova. One by one, all tdcted spectra are automatically
processed and displayed in separate pages likewerPoint. The program itself figures
out the file format and the processing parametetead of expecting the users to input
them. On the other hand, the applied processiranpeters can be verified by the user,
who can change any of them and then see the résuitsdiately. Even better, once you
are satisfied with the parameter setting, you eae & as a template and apply it to
multiple spectra using a simple script. Anotheairaple is the Data Analysis function for
extracting and analyzing data from multiple spect#a shown in the picture and caption
below, with only a few clicks you will get the imgpeals, curve fitting and calculation done,
and have the table and picture ready for publicatio
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Easy calculation of diffusion constant from multiple spectra in Mnova: Click and drag to define the
integration area (pink area) and the integrals are listed in the Y(X) column and displayed as
crosses in the diagram. Next select a model function and the fitted values and parameters are
listed in the Y’(X) column and the curve displayed in the diagram. All pictures and data can be
copied to Word document for publication.

The company itself evolves quickly too. Startingmh Carlos as the only full-time
employee working in his bedroom in 2004, the conydaas expanded to about 15 people
plus many collaborators, a global sales networkamet 60,000 registered users. In last
year, over 30 universities in China have purchdgedva. Since | joined this company

in May 2008, | got to know Mnova people in persdmave been
constantly impressed by their friendliness, opesngsnerosity,
passion, diligence, and efficiency. It is a comphadl of energy and
creativity. If you have a few minutes, take a l@alkSanti’s blog

http://mestrelab.com/5-years.htrngbu will see what | mean. :
Certainly, at conferences such as ENC, SMASH, A®8,ASMS, 6
you are welcome to stop by our exhibition booth hade a fun chat m
with us. '

-By Chen Peng, Mestrelab Research



— Wl A Message from Dr. Jin-Shan Wang

Dear OCMRA friends:

1.S. Research 15th Anniversary

Best wishes to all of you for Health and
Happy New Year in 2010.

I hope you will be successful in your career andrydream will come
true in this year.

Thank you very much for your support and help to@ampany in past years.
| hope to see you again in the upcoming ENC at Daytona Beach FL in April 2010.
We will celebrate the f5anniversary of our company together!

On this wonderful occasion, | would like to telllygood news in China as following:

A 500 MHz 5 mm High Resolution NMR system has g@hpleted in Wuhan Institute
of Physics and Mathematics, Chinese Academy oinSem It passed the examination
and got accepted by the consultant committee afiglgs on December 29, 2009.

This research project is funded by Chinese Nati®fah of Development of Sciences
and Technologies. The leaders of this projecPaoéessor Chaohui Ye and Professor
Jianging Qiu. Our company was extensively involtled project.

My wife and | were invited to visit China to dissusbout
this project in April 2009.

During that time | introduced the history of ENCdan
OCMRA to the old friends. Also, | forward OCMRA
web address and its newsletter to them. Finailyould =
like to share some pictures from China in Beijiyhan ! ¥
and Giulin with you. -

Sincerely yours,

Jin-Shan

Dr. Jin-Shan Wang. Phonet {5786-0939

J SResearch, Inc. Fax:(617) 786-0973

366 Manet Avenue E-mail: jsresearch@msn.com
Quincy, MA 02169, USA Web: www.jsresearch.com
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Dear Friends,

Our OCMRA commlgpe wishes you and yourfamllythﬂ best for th‘e-?y'ear &

of 2010! Please join us atww.ocnmra.org Let us stay connected as a strong
community, help and support one another for mamys/teo come! Please send
your comments regarding our newsletter to Shan(iLdti@mail.nih.gov) Or Yan-Yan Hu
(huyyo2@gmail.com). Hope to see you soon at our annual OCMRA mgetirc ' ENC!

—— ]



