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To: Hiroki Nakamura, Director-General of IMS
From: Prof. Dr. Christian Griesinger, NM R-basi erte Strukturbiol ogie, Max-Planck-Institut fir Biophysikalische Chemie, Géttingen,

Germany

Subject: Public report on the activities of the NMR facility, January, 4, 2010

Sir,

the NMR facility’sfocusis on the 920 MHz instrument that was purchased in 2004 and whose use was described by Prof. Toshihiko
Yokoyamaand Prof. Koichi Kato to me. Let mefirst state, that thefacility operates extremely successfully and attractsalargefraction
of usersfrom the outside of IMS. Only 30% of the measurement time was used for IM S research, while the rest was used by external
usersthat arein collaboration with IMS researchers or who even only use technical support from the IMS in operating the 920 MHz
instrument. Thisis outstanding for afacility. On an international scale | have not seen such a diverse usership. For example, the EU
large scale facilities offer no more than 20% of their measurement time to outside users. It is also interesting to observe that both
in-house and non-IM S projects that have used the instrument lead to published articlesin top journal s of the respective sciences. The
instrument truly and clearly enablestop level research.

At the time of purchase the 920 MHz instrument represented the highest commercially available field for high resolution NMR
spectroscopy. The instrument was purchased from JEOL which also maintain it. According to the time sheets, approximately 5400
hours were used for project work out of which 60% are on solution state NMR problems mainly focused on structural biology of
proteins and uniquely to Japanese science but also worldwide for glycobiology. 40% of the time is devoted for solid state NMR
spectroscopic problems, here mainly focused on materials sciences. The remaining 3300 hours per year were used for spectrometer
maintenance including adaptation of NMR pulse sequences to the 920 MHz instrument.

Theinstrument is equipped with a standard probe, but not yet a cryo-probe. Cryo probes boost sensitivity for samplesin organic
solvents conventionally by approximately afactor of 3 to 4 and of samplesin aqueous solution by afactor of 2 to 3 depending alittle
on the salt concentration. Compared to other high field NMR instruments in Japan but also worldwide (800, 900, 950 MHz) the
Okazaki facility may have a disadvantage with respect to sensitivity especially of protein or glycoprotein samples whose solubility
is sub-millimolar or where only limited quantities are available such as for isolated natural compounds. If available a cryo probe
should beinstalled into the 920 MHz instrument. Thiswould maintain thisinstrument in aunique scientific environment asanational
facility with highest sensitivity and resolution power.

The research done on the 920 MHz instrument is state of the art for proteins as well as natural compounds and cutting edge in
certain areas. | would like to mention especially the work on glycobiology where the facility could develop into aworldwide center
for glycobiological research. Facilities need to adapt to the needs of the scientific communities and researchersin glycobiology will
not only require access to the instrumentation but al so optimized pul se sequences aswell as strategies and possibilitiesto label their
oligosaccharide samplesin an optimal way for NMR investigation. Thisis possible in Okazaki and potentially more users could be

attracted by intensifying advertisement of the possibilities. The facility management could also consider organizing a dedicated
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structural glycobiology conference in Okazaki in order to make this point even more.
The 920 MHz instrument is also used for solid state NMR applications (40% of the usable time). From the publications it is
obviousthat here materials science applications are in the focus of the users. The materials science research that originates from this

instrument is remarkable, internationally visible and highly collaborative on an international level.

Subject: Public report on the activities of Dr. Kato's group, January, 4, 2010

Sir,

Professor Kato's work is focused on three main aspects of structural biology: Multidomain proteins, glycoproteins and intrinsically
disordered proteins: For thefirst topic he has created a very interesting system, namely di-ubiquitin that is biologically very relevant
since ubiquitination redirects proteins into various organelles or molecular machinesin the cell. Since the cell hasto distinguish the
number of ubiquitins as well as the way they are linked together the study of di- and oligoubiquitin is of great interest. With the
covalently linked cyclodiubiquitin, amodel for the closed conformation has been created and its study will allow to characterizeits
NMR properties better, but al so study whether the open or the closed conformation are recognized by various downstream interaction
partners. Another protein is PDI, that catalyzes Cystein-oxidation of proteins. It has been enigmatic why the protein is a dimer, but
only onedomainisinvolved in the oxidation. Prof. Kato found out that the structure and especially dynamics of the“passive’ domain
isaffected upon change of theredox state of the other domain. Together with SAX S datarecorded at SPring-8 he could further suggest
that the reduced form is closed pushing out the oxidized substrate, while the oxidized form is open receiving the reduced substrate.
The project is avery nice example of how to use several methods of structural biology to advantage.

The project on protein domain mobility nicely fits to the study of glycoproteins, since more or less the same methodology that
is useful to study protein domain mobility can be used to study mobility of sugars with respect to the protein as well as mutual
mobility of saccharide moietiesin oligosaccharides. Also, oligosaccharides exhibit the most congested NM R spectrasuch that working
at highest magnetic field (920 MHz) is mandatory.

Of course, glycoproteins have to be prepared in away that they are amenable for NMR investigations: Dr. Kato's laboratory has
established worldwide unique ways of characterizing the heterogeneity of glycosylation but even more importantly of expressing
glycosylated proteins with the sugars 13C labeled as required for sophisticated NMR analysis. | am not aware of any other laboratory
intheworld, that can do what he is doing, namely, looking at biologically important complex oligosaccharides prepared isotopically
labeled for NMR purposes. The combination of 920 MHz NMR and the preparation of the mentioned samples, makes Okazaki a
prime place for NMR based structural glycobiology world-wide.

Professor Kato's research on A and its interaction with gangliosides is also a very appropriate and fruitful topic merging his
interestsin glycobiology and structurally diverse proteins. A very interesting topology of binding of the protein is emerging.

All in all, Professor Kato's research makes optimal use of the research environment he is in, applying several IMS-available
biophysical techniques to most challenging topics such as glycobiology, especialy highest field NMR spectroscopy. This puts him
internationally in a very visible position and more highest quality cutting edge results can be expected from his laboratory in the
future if it manages also to stay on top of the instrumental development in highest field NMR.

2820 0000000



oo

To.ODOOOOOOOOODOODO
From:.Christian.Griesinger0 0 0 000000 O00D0OCO0OOOOONMROODOOODOOOOOOOOODOOOODO
gooooo

Subject:. 000 NMROODOODODOOOOOOOODODOOOOOOOO

OO0ONMRODODODDDOOOODOD 920MHzOOODOOOOOOOODODODOODOOOODOODOOOO
goobooooooooooobooboobobobobobooooooooboobobobobobDOobDOobDOon
goboobooboobooboobooboo s woboobooboooboooobooobooobOooo
goooooooooooooboobobobobooooooooobooboobobobobobDOobDOoboOobDOoon
goooooobooboobooboobobooobooooboboboobobDofeVDODODODODOOODOO
o2 ooooobooboobooobooobooobobooooboboobooboobooboobDbooboboOoo
gooboooooooooboboboboboobooooooooobobobobobobDobDobooboLobobo
obobobobooooooonoo

ob0O0ome2oMHzNMROODODODOOOONMRODODODOODODODOOOOODOOOOODOODODODOOODOOO
gobo0obo0obo0oboobob00oobboobOo0obOooDbbs40000D000D0O0OD0O0OD 60% 000 NMR
gooboooooooooooooboobobobobobooooooooooboobobobobobobDOoo
goboobooboobooboobooboobooboobooboob4%woooboobooobooo
gboboboooOoNMROOOODODODODOOOOO 30000000 920MHzNMROODOOOOOODO
gobobobobooooooboobobobobobooooo

gbooboboooboooooooooooboobooboboboboDobooboooooboboOoboobobobOoDbo
goobooooooooooobobobo +400b0ob0obobobooooboooboboobobobOoDbDOon
gb230000bobobooooobooboboooobobooboboboo0ob0obobDOo0b00 NMR O OO 8000
oo 9so.MHzO U D OO OoOOoooUoooboboboooooobobobobooboooooooooboboo
gooogooooooooooooboboboboboooooobooboobOobobOobOobobDOobDOobDOon
goobobooooooboobobobooboooooooboboboboobooobooo

920MHzNMRUODODOOOODOOOOODOOOODOOOOODODOODOODLDOObDODOODbObDOODbODODO
gooogoooooooooooobobobobobobooooooooooobobobobobDOobDOoLDOon
goobogooooooooooooboobobobobobooooooooooobobobobobDOobDOobDOoon
gooboooooooooboobobobobobooooooooobobobobobobDobDOobooboLobobo
gobobogoooooooooooobooboboboboboooooooooobobobobobDOobDOobDOon
gboboboooooboobooboobooooooooboobobobooboobDobDoboboboboOoo

920MHz.NMRUDOODOO NMROOOODOODOODODOODODOD 4% O0D00O0O0ODLOODbOOOOOOOO
goobooooooooobooboboboboboooooooooboobobobobobDobDobooboLobobo
goboboboooooboobooboboboooooooooboboo

gooboobooo2ss



Subject:. 00D O0O0DOOOOODOOCO0ODOOO0DOOOOOOOOODO

goooooooooooooboobobobobobobooDooooooooboboboboboboooboog
goboobooboobooooooooboobobobobobooDooooobooobobobobobobOoDbOoo
gobobgoobooobooooooooooobobobobobobobDooooooooboboobobobOoDbOoo
goboboobobooooooooboobobobobobooDooooooooboobobobobobOoDOoon
goboboooboooboooooooooooboboboboboooDoooooooobobobobobDobDOoDOoon
goobooocooNMROOOOOOODODODODOODOOOOOODODODOODOODODODOOOOO
gobobogoobooobooooooooobobobobobooooooboooboOoobob0obobobobOoDOoon
goboogoogooooooepbibobobooocoooooooobobobobobobobobDoooboooo
gobobgoobooobooooooooooobobobobobobobDooooooooboboobobobOoDbOoo
gbobogooooboooooooooooooobobobobobDooooooboobobobobobOoDbOoo
0000000000000 00D0OC000DOCO00D0ODO00DOCO00DOO0O0DODOOOoDoOOOsSPring-8d0O00OOO
gobobogoooooooooooooobooboobobobobobDoooooobooboboboboboDbOoo
gobobogoobooooooooooobobobobobobooDooooooboobobobOobobDOobDOobDOon
gboboooobooboboboooooo

goooooooooboboboboboboooooobooobobobOobobobobobDobooboooo
gobobogooboooooooooooboobobobobobobobDooooooboobobobobobOoDOoon
gooboooooboobobobooooooobobobooooobooobobobobDobooNMROOOOO
gbobobooooe2oMHzZONMRUODOOODOODODODODODODOODOOOO

gobooobooboob0oOoNMRODOODOODOODOODOODOODOODOODDOODOODOD
goobogoooobooboboobooooooobobobobooooboboobobobOoo NMROODOOOOO
0¥cOoD00D0D00000000000000000000000000000000000000000000
goobooooooobooboboooocooboobOoNMRODODODOOOODOODODODOOODOOOD
ooooboboooboboooboobooboobobooobOobe2ovHzZNMROODODODOOOODOOOODO
gboobobooOoNMROOOODODODODODODOOOOOOOODODODODO

00000 po00O00000000000000D00ODODO0O0O0DO0O00000000000O00ODOODOO0OO
goboobogoobooooooooooobobobobobooooDoooooooobob0obobobobOobDOoo
oboboooooooboboboboooooon

goooooooooooooooboboboboboobooooobooboobobobobobDobooboooboo
ogooboooooooNMROODODODODOOOOOODODODOODOOOODODODODOODODODOD
gooboooooboobobobooooooob0oNMROODODODODODOODODODOODODODOOOOOOO
gboboboooboooooboobobobobooooobooboobDobobUobo

240 0000000



	7-2　920MHz NMR の点検評価
	7-2-1　Christian Griesinger 教授




