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e MgATP induced conformational changes in a single
myosin molecule observed by atomic force microscope:
Periodicity of substructures in myosin rods, M.
Taniguchi, O. Matsumoto, S. Suzuki, Y. Nishino, T. Taga
& T. Yamane, Scanning, 25 No.5, 223-229 (2003)

* Measurement and control of the crystal growth rate of

tetragonal hen egg-white lysozyme imaged with an atomic
force microscope, L.ong Rong, T. Yamane and N.
Niimura, J. Crystal Growth, 217, Nos. 1/2, 161-169 (2000)
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A Hemoglobin
O Myoglobin
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pH
pH dependence of percent extraction for lysozyme,

myoglobin and hemoglobin in ternary surfactant
system. C_ = 0.02M, [KCl] = 0.2M, protein con-
centration: 0.5 mg/ml



The effect of nitrate 1ons 1n the
packing of cytochrome c crystal

Table 1(a). Crystallization conditions of Table 1(b). Crystallization conditions of
’ and cytochrome ¢ cytochrome ¢
Method Hanging drop vapor diffusion  \ethod Batch
Protein conc. 2.0 %(w/v) Protein conc. 2.0 %(W/v)
Buffer 0.05 M Ammonium Phosphate gy ffer 0.05M Ammonium Phosphate
Precipitant”  0.52 g/ml Ammonium Sulfate  precipitant”  0.35 g/ml Ammonium Sulfate
0.18 g/ml Sodium Nitrate 0.10 g/ml Sodium Nitrate
pH 6.0 pH 6.0
Temperature 20 C Temperature 20 °C
Period 7 days Period 7 days
Size 0.5X0.5X 0.5 mm’ Size 0.2X0.2X 1.0 mm®
*These amounts of the precipitants were directly *These amounts of the precipitants were directly

dissolved in 1 ml of the buffer solution. dissolved in 1 ml of the buffer solution.
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« M. Akita, J. Noda, T. Shirai,
K. Homma, M. Ataka
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2rotein Crystal Growth Experiment in Space

STS-107 Mission Overview

FHAFESEZE (NASDA) &, EEFEAT—3V(CEbD
T DEAEREERR [ EFD ] [CRDABNEFHRIEFADIE
WMFELT, Tk 14FE6 BT EITFEDAN—A v (STS-
107) CEIFINHEHEGENEERKE(CMPCG:
Commercial Macromolecular Protein Crystal Growth)
ZH AL, EYZF EOERIRR. EEmM\ DA FREZ B
EUT. M16EBEICDOIcBHERRURERZITVLET,

The National Space Development Agency of Japan
(NASDA) will implement protein crystal growth
experiments on space shuttle mission STS-107 before
the Japanese Experiment Module (JEM) "KIBO"
utilization starts. The experiments related to biological
and medical researches and pharmaceutical
applications will be conducted in the Commercial
Macromolecular Protein Crystal Growth (CMPCG) for
about 16 days. STS-107 will be launched in June 2002.
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D FHEER STS-84 mission

 STS-84: May 15 - May 24, 1997
 Cape Canaveral Kennedy Space Center, Florida
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Crystallization of congerin 11

The other crystal form of congerin 11
Mother liquor

Protein conc. 1%(w/v)

Buffer 0.IM Tris-HCI (pH 7.4)
Reservoir solution

Precipitant 1.6M MgSO04 in

0.1IM MES' (pH 6.5) buffer
Drop 3ml(mother liq.)+3ml(reservoir sol.)
Period 1 month

O N*HCH,CH,SO;,
Size 05x05x0.5mm N /
P42212, a=61.2, c=80.9 A

(Isomorphous to the crystal without MES)

MES: 2-morpholinoethane-
sulfonic acid
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松井優香　名古屋大学卒業論文（1999年3月）


Structure analyses of

congern I and congerin 11

1) Congerin I complexed with lactose at 1.5 A
resolution (R=0.206)

2) Lactose-free congerin I at 1.6 A resolution
(R=0.196)

3) Con gerln II complexed with lactose and MES at
1.45 A resolution (R=0.199)

4) Congerin II crystallized using the refined
conditions

Resolution 25-0.99 A
Completeness 99.2%
Rmerge 0.091

Number of reflections 74,403
Rc 0.127 Rfee (0.156
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After 7 days

1.2 1.3 1.4 1.5 1.6 1.7 1.8
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Congerin Il ;crystal morphology
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After 15 days

15days

S(%)

1.2 1.3 1.4 1.5 1.6 1.7 1.8
CM)

Congerin Il ;crystal morphology
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S(%)

Congerin II;The solubility
curve and crystal morphology
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The Crystal structure of congerin II at

1 A resolution : EiEfn B
TI/B134%EDA., 15BEDRAISHEMESIC
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The Crystal structure of congerin II at

1 A resolution
SIS S ML
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gray:2Fo-Fc¢ map contoured at 1.5¢
:Fo-Fc¢ map contoured at 3.0c
red:Fo-Fc¢ map contoured at -3.0c
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微小重力のための動物レクチン(コンジェリン)の結晶化条件の精密化および結晶の評価
山根隆・丹波祐輔・宮部優美子・塩生くらら・近藤和良・鈴木淳巨・
小川智久・村本光二・中村裕彦・佐藤勝・吉崎泉・安宅光雄 (2004).
日本マイクログラビティ応用学会誌, 21, (1), 52－62.
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The crystal structure of
high-alkaline, low molecular-weight
pectate lyase, Pel-15

Masatake  Akita,! Atsuo Suzuki,'!* Tohru
Kobayashi,? Susumu Ito? and Takashi Yamane!

IDepartment of Biotechnology, Graduate School of
Engineering, Nagoya University, Chikusa-ku, Nagoya
464-8603, Japan
’Tochigi Research Laboratories of Kao Corporation,
2606 Akabane, Ichikai, Haga, Tochigi 321-3497,
Japan



Pectate lyases
HEYOHREIZE E N Hpectinfl 7
a0

* The molecular weight of Pel-15 is 20 924
Da, and consists of 197 amino acid

l - coo”
Polygalacturonate Q

4,5-unsaturated
oligo-galacturonate

Pectate Lvase
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"The first structure of pectate Iyase belonging to polysaccharide lyase family 3"
M. Akita, A. Suzuki, T. Kobayashi, S. Ito and T. Yamane , Acta Crystallogr. D57, 1786-1792 (2001)
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Potential
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. A scheme of the process of EP® from protein coordinates. :
"EmPLICS: An empirical approach for structure-based design of natural peptide drugs"
H. Ishida, T. Shirai, Y. Kato, M. Ohno, T. Isaji and T. Yamane ,J. Biochem. , 128, No.4, 561-574 (2000)
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"EmPLiCS: An empirical approach for structure-based design of natural peptide drugs"
H. Ishida, T. Shirai, Y. Kato, M. Ohno, T. Isaji and T. Yamane ,J. Biochem., 128, No.4, 561-574 (2000)
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. Rgid body search
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Views of the complexes of designed peptide (yellow) and the target protein (white surface).

Upper MHC I, Lower MHC 11
The known peptides are shown 1n blue.

"EmPLICS: An empirical approach for structure-based design of natural peptide drugs"
H. Ishida, T. Shirai, Y. Kato, M. Ohno, T. Isaji and T. Yamane ,J. Biochem. , 128, No.4, 561-574 (2000)
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"The Crystal  Structure of Human Atg4b, O a Processing and Deconjugating Enzyme for Autophagosome-forming Modifiers"
Taichi Tanida, Yu-shin Sou, Takashi Ueno, Eiko Kominami, Keiji Tanaka, Takashi Yamane, J. Mol. Biol. , 355(4), 612-618 (2006)
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"The Crystal  Structure of Human Atg4b,
a Processing and Deconjugating Enzyme for

Autophagosome-forming Modifiers" — %ﬁ&r‘,& | ::"E Lf—- ﬁ Iﬁl
Taichi Tanida, Yu-shin Sou, Takashi Ueno, - o =
Eiko Kominami, Keiji Tanaka, Takashi Yamane, \'EH I8280’&|"5'J H-é )

J. Mol. Biol. , 355(4), 612-618 (2006)
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"The Crystal Structure of Human Atg4b, 
a Processing and Deconjugating Enzyme for 
Autophagosome-forming Modifiers"
Taichi Tanida, Yu-shin Sou, Takashi Ueno, 
Eiko Kominami, Keiji Tanaka, Takashi Yamane, 
J. Mol. Biol., 355(4), 612-618 (2006)


Atgdb&/\/\{L> (papain from papaya)

Protease domain

"The Crystal  Structure of Human Atg4b, a Processing and
Deconjugating Enzyme for Autophagosome-forming Modifiers"
Taichi Tanida, Yu-shin Sou, Takashi Ueno, Eiko Kominami,
Keiji ~ Tanaka, Takashi Yamane,

J. Mol. Biol. , 355(4), 612-618 (2006)

http://maikaiohana.dreamblog.jp/
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The Tenth Korea-China-Japan Joint Symposium on Enzyme Engineering
Haeundae Centum Hotel & BEXCO, Busan, Korea, November 2 — 5 2008

The novel structure and function of

pyridoxal-5’-phosphate-dependent
fold-type | racemase, o -amino-¢€ -

caprolactam racemase

Seiji Okazaki'-?, Atsuo Suzukil, Hidenobu Komeda3,
Yasuhisa Asano?3, Takashi Yamane'

1 Department of Biotechnology, Graduate School of
Engineering, Nagoya University
2 Venture Business Laboratory, Nagoya University

3 Biotechnology Research center, Toyama
Prefectural University 0

O



o -amino- € -caprolactam
racemase (ACLR)

 ACLR from Achromobactor obae 1s a unique
pyridoxal-5’-phosphate (PLP)-dependent enzyme
that catalyzes the racemization of aminolactam or
amino acid amide.

e ACLR can not racemize amino acids.
2 1

CHO
B NH
3 NH ACLR 3 NH . OH Q
4 6 >» \4 O,PO

/
6 0]
5 5 |
(@ < H (@) \,\T
Y H
NH, NH, PLP e-caprolactam
L-ACL D-ACL

 ACLR 1s composed of 436 residues.
e o-Amino-g-caprolactam (ACL) is one of the substrates.
e Amino acid and e-caprolactam are known as inhibitors.

w@
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Novel application of ACLR

1 ACLR is combined with L-ACL hydrolase from Cryptococcus
Laurentii to produce L-lysine from D,L-ACL.

NH,
NH L-ACL hydrolase NH OH
> +
(0 H20 =~ 0 (0
NH, v NH, NH,
D,L-ACL D-ACL L-Lys

ACLR

2 ACLR can be used to produce D-amino acid effectively by
combining with D-stereospecific amino acid amidase.

D-Aminopeptidase,
D-amino acid amidase

CONH, N CONH, COOH
R/Y H,0 R/Y + RO

NH, NH, NH,

D,L-amino acid amide\\ /L-amino acid amide D-amino acid
w@®

ACLR o
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DAAMD-PhefE & AN A tE1E

Helical domain
61-242

a/fdomain
1-60, 243-363

"Crystal structure and functional charggezzg%r?’ of a D-stereospecific amino acid amidase from Ochrobactrum
anthropi  SV3, a new member of the penicillin-recognizing proteins.” ,Seiji Okazaki, Atsuo Suzuki,
Hidenobu Komeda, Shigenori Yamaguchi, Yasuhisa Asano, and Takashi Yamane, J. Mol. Biol. , 368(1) 79-91 (2007)
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"Crystal structure and functional characterization of a D-stereospecific amino acid amidase from Ochrobactrum 
anthropi SV3, a new member of the penicillin-recognizing proteins." ,Seiji Okazaki, Atsuo Suzuki, 
Hidenobu Komeda, Shigenori Yamaguchi, Yasuhisa Asano, and Takashi Yamane, J. Mol. Biol., 368(1) 79-91 (2007)
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Crystallization of ACLR

Crystallization conditions

Mother liquor

Reservoir sol.

Additive sol.
Mixing ratio
Size

Period

23.3 mg/ml ACLR
70 mM KPB (pH 7.0)
100 ul PLP
30%(w/v) PEG4000
0.2 M MgCil2

0.1 M Tris-HCI (pH 8.7)
30%(w/v) Sucrose

1.3:1.5:0.3
0.5x0.05%x0.03mm3

2 weeks D,L-ACL g-caprolactam

Crystals of e-Caprolactam complex were prepared by
soaking native crystals in the reservoir solution containing
20mM ¢ -caprolactam for 30 second.
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Overall structure of ACLR

y

* N-terminal domain
(residues 3-58)

 PLP-binding domain
(residues 59-318)

e (C-terminal domain
(residues 319-436)

The active site 1s located
in the cleft between
the PLP-binding site
and the C-terminal
domain

PLP covalently bound to
Lys267, to form the
internal aldimine linkage

"The novel structure of a pyridoxal-5'-phosphate-dependent fold-typ@ acemase, 0o -amino- € -caprolactam racemase from Achromobacter obae."
Seiji Okazaki, Atsuo Suzuki, Tsunehiro Mizushima, Takeshi Kawano, tenobu Komeda, Yasuhisa Asano and Takeshi Yamane, Biochemistry , 48(5),
941-950(2009).
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novel structure
Seiji Okazaki, Atsuo
941-950(2009).

Overall structure of ACLR

 The two PLP cofactors
are located close to each
other at the subunit
interface of the dimer

(the PLP phosphorus
atoms are 16.2 A apart).

l

e ACLR forms a dimer
in solution like other
fold-type I enzymes.
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.’ The active site of ACLR

The pyridine N of PLP
makes a salt bridge
with Asp238.

g-caprolactam is
sandwiched
between

W49 and Y137.

native :pink; PLP:orange
g-caprolactam complex:green; PLP and e-caprolactam:light green



Substrate specificity of ACLR

Supplemental No.1

L-oa-amino-g-caprolactam
L-2-aminobutyric acid amide
[-alanine amide

L-threonine amide

L-leucine amide

L-methionine amide

L-serine amide

* L-phenylalanine amide
Asano et al., J. Mol. Catal. B. Enzym. 36, 22-29. (2005).

100%
2.7
2.1
1.7
1.3
0.94
0.47
0.052
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Apoenzyme L-Phe-NH, L-Leu-NH, L-Ile-NH,
complex complex complex
Space group P2, P2, P2, P2,
Unit cell parameters
a (A) 56.5 56.5 56.8 56.7
b (A) 61 61.4 61.1 61.1
c (&) 104.9 104.6 105.2 105.2
B (°) 102.9 103.2 102.9 102.9
Wavelength (A) 0.9 0.9 0.9 0.9
Resolution (&) 50-1.77 50-1.8 50-1.8 50-1.8
(1.80-1.77)  (1.83-1.80) (1.83-1.80) (2.83-1.80)
R erge (%) 4.5 (18.9) 5.0 (21.5) 5.7 (21.2) 5.1 (16.5)
Average I/o(I) 47.4 (8.9) 30.4 (6.1) 27.5(4.3) 32.3 (6.1)
Completeness (%) 99.9 (100) 97.6 (96.7) 99.4 (98.8) 98.1 (96.5)
Multiplicity 3.8 (3.6) 7.4 (5.2) 5.1 (5.0) 5.6 (5.6)
Ryor/Rece 0.165/0.210  0.171/0.225  0.185/0.244 0.191/0.252
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The use of ACORN 1n solving a 39.5 kDa
macromolecule with 1.9 A resolution laboratory source
data, V. Rajakannan, S. Selvanayagam, T. Yamane, T.
Shirai, T. Kobayashi, S. Ito and D. Velmurugan, J.
Synchrotron Radiation, 11, 358-362 (2004)

High throughput structure determination for single-
wavelength laboratory X-ray source anomalous
diffraction data sets using 10dine tyrosines, S.
Selvanayagam, D. Velmurugan, T. Yamane, and A.

Suzuki, /ndian J. Phys. 82(1) 27-37 (2008)




Availability of the X-ray data collected with a

Cr rotating-anode for phasing protein crystals
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