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National Nutritional Status and Structural Change of Food/Agricultural Sector in Myanmar
—— With Reference to the Relation to the International Food Market —

Masaru Kagatsume

Abstract

In this paper, the national nutritional status in Myanmar and its relation to the transitional national economic system are argued
in the first place. Following this, the interrelation between rice sector and whole economy in Myanmar is discussed, based on
Input-Output analysis. In addition, the interlinked movement between domestic and international rice prices is analyzed by time
series analysis. The interrelation between rice sector activity and whole economy movement is less than the average link between
each industry and whole economy. Its production inducement effects and value added inducement effects have been increasing
for the period (1969 — 2000). Major parts of these effects were caused by domestic demands such as consumption and investment,
meaning that the part caused by external demand such as export demand was not large (less than 11%). It was shown that the
value added rate of rice sector has been facing shrinking pressure potentially in this period. Also, net backward linkage effect in
rice sector is smaller than net forward linkage effects, meaning that rice sector has basically characteristics of supplying sector
to other sectors of the economy. Interlinkage between rice producer price and rice international price had been almost insulated
under regulated economic management. However, it was increased after Myanmar had joined WTO in 1995 and it was even more
strengthened following the participation into ASEAN (1997) and complete privatization (2003) of rice sector accompanied by
the trend toward market economy. Finally, recent movement of Japonica rice variety is described although it is still in negligible

situation in current Myanmar.
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MICS = Multiple Indicator Cluster Survey (2009-10)

MDHS= Myanmar Demographic and Health Survey (2015-16)
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1 2.657 3.76 2.657 3.76
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Conversion of amino acid residues with conformation of left-handed o-turn into the

thermodynamically favorable p-configuration revealed by the crystal structure of

recombinant ovalbumin

Nobuyuki Takahashi, Shuuka Fujii, Kimihiko Mizutani, Yukio Kawamura, and Bunzo Mikami

Abstract

During storage of shell eggs, ovalbumin, a major protein in white is converted into a thermostable molecule, s-ovalbumin (ATm =

8°C). From the X-ray structure of the s-ovalbumin and subsequent protein engineering studies, conversion of some serine residues

from L- to pD-configuration has been pointed out as the mechanism for such particular thermostabilization. In the present structure

of wild type recombinant ovalbumin, a serine residue was determined to have dihedral angles corresponding to left-handed o-turn

on Ramachandran plot. As a feasible mechanism for the thermostabilization in s-ovalbumin, the authors demonstrate that the serine

residue with strained conformation of left-handed o-turn might convert into p-configuration with reduced strain.

Keywords : D-amino acid, epimerization, ovalbumin, thermostabilization

Introduction

On the storage of shell eggs, CO, evaporates from
white through shell and the pH of white is elevated
to 10 around. Under such alkaline conditions, an egg
white protein, ovalbumin is converted into a molecular
species, s-ovalbumin with higher thermostability (ATm
= 8°C) [1, 2]. Although the molecular mechanism
of such particular thermostabilization has not
been dissected, our X-ray structure of s-ovalbumin
[3] showed that some serine residues are in D-
configuration. Protein engineering studies on the serine
residues demonstrated that those contribution [4 ] and
correlation between the thermostabilization and their
epimerization of those serine residues [5 ].

To understand the mechanisms for the remarkable
thermostabilization by such epimerization of the distinct
amino acid residues, protein engineering and structural
approach have been crucial. As the basic references,
structures of intact ovalbumin [6 ], proteolytic cleaved
plakalbumin [7] and thermostable s-ovalbumin
[3] derived from egg white have been determined.
Meanwhile, the authors constructed bacterial
expression systems for recombinant ovalbumin
[8] and investigated its behavior under alkaline
conditions which are known to produce s-ovalbumin
[9, 10]. The authors have obtained crystal structure

of proteolytically cleaved R339T mutant produced in

E. coli. [11]. To extend the structural discussion of
the mechanisms of their intrinsic stabilities, crystal
structure of wild type recombinant ovalbumin has been
required.

In the present study, the authors obtained the
three dimensional structure of wild type recombinant
ovalbumin. In comparison with egg ovalbumin, the
recombinant ovalbumin contains polypeptide chain
without post-translational modification such as sugar
chain and phosphorylation. According to the 3D
structure of recombinant ovalbumin, dihedral angles of
distinct surface serine residue were found to be in the
region favored for left-handed o-turn on Ramachandran-
plot. Together with the structures of ovalbumin and
s-ovalbumin, serine residues with the conformation
of left-handed o-turn seem to be converted into
D-configuration to take thermodynamically favorable

structure under alkaline conditions.

Materials and Methods

Materials Reagents were guaranteed grade of
FUJIFILM Wako Pure Chemical Corporation (Osaka,
Japan) or Sigma-Aldrich Japan (Tokyo, Japan).
Recombinant ovalbumin was produced in Escherichia
coli BL21 (DE3) using an expression vector pET/Ova
and purified in the same way as described [11, 12].



Crystallization The concentrated purified recombinant
ovalbumin (10 mg ml" in 20 mM sodium phosphate
pH6.0) was crystallized using the hanging-drop vapor-
diffusion method. The solution in the crystallization
drop was prepared on a siliconized cover glass by
mixing identical volumes (1 pl + 1 pl) of protein
solution and precipitant solution (23% PEG4000, 0.2 M
ammonium sulfate, 0.1 M sodium acetate pH4.6). The
droplets were equilibrated against 1.0 ml precipitant
solution at 293 K.

Data collection and processing The crystal was mounted
in a nylon CryoLoop (Hampton Research, Aliso
Viejo, California, USA) and placed in liquid nitrogen.
Diffraction data were collected at 100K (in a cold
nitrogen gas stream) on a SaturnA200 CCD detector
(Rigaku) using synchrotron radiation of wavelength 1.0
A at the BL26B1 station, SPring-8, Hyogo, JAPAN.
The resulting data set was processed, merged and
scaled using HKL-2000 (HKL Research, Charlottesville,
Virginia, USA) to a resolution of 2.00 A (Table 1).

Table 1 Data collection and refinement statistics
Values in parentheses are for highest resolution bin.

A) Data collection

X-ray source SPring8 BL26B 1

Wavelength 1.0

Detector SaturnA 200

Crystal system trigonal

Space group P3,21

Unit cell parameter
ab,c(A) 68.230, 68.230, 139.838
a,fB,y () 90, 90, 120

Resolution limit (A )
Mesured reflection
Unique reflections

50.0-2.00 (2.12-2.00)
339009 (53543)
49198 (7911)

Redundancy 8.4 (8.5)

Completeness (%) 99.9(99.3)

I/o (D) 18.4 (3.0)

Rierge %), Riveas %), CC0 %) 6.1(61.9),6.6(67.0),99.9 (85.1)
Wilson B-factor (A 2) 42.6

B) Refinement statistics
Resolution limit (A )
Used reflections

46.6-2.00 (2.08-2.00)
26204 (2839)

Completeness (%) 99.9 (100.0)
Rfactor (%) 20.0 (21.6)
Riee (%) 24.8 (25.7)
r.m.s. deviations

Bond (A ) 0.007

Angle (°) 0.968
Ramachandran plot outliers (%) 1.10
Rotamer outliers (%) 1.82
Clash score 11.1

Structure refinement The initial model was obtained by
molecular replacement using MOLREP from the CCP4
package [13]. The protein portion of the structure of
ovalbumin (PDB entry 1 ova [14]) was used as a model.
Rigid-body refinement was carried out using REFMAC5
from CCP4. Several rounds of restrained maximum-
likelihood refinement at 2.00 A resolution followed by
manual model building using Coot (Win-Coot, [15])
were carried out using REFMAC5 and phenix.refine
[16].

Results and Discussions

Structural determination The initial crystallization
conditions found using a commercial crystallization
screening kit (Hampton Research; Crystal Screen)
were optimized by adjusting PEG concentration. X-ray
diffraction data were collected to 2.00 A resolution
using synchrotron radiation at SPring-8. The space
group of the crystal was P3,21. Other data-collection
statistics are summarized in Table 1. Molecular
replacement calculations were performed using the
crystal structure of egg white ovalbumin (1 OVA)
and modelling and refinement calculations were done
furthermore. In the present X-ray crystallographic
study, electron density was followed through all the
385 amino acid residues for recombinant ovalbumin
molecule. The asymmetric unit contained single
molecule and 385 residues of whole the recombinant
protein were includes in the final model. As the hetero-
atoms, eight glycerol molecule and three phosphate ions

were added.

Structural alignment to ovalbumin and s-ovalbumin
molecules The present X-ray crystallographic structure
of recombinant ovalbumin was aligned onto intact
egg white ovalbumin and thermostable derivative,
s-ovalbumin (Figure 1A and B, respectively). When
the C" atoms of the recombinant ovalbumin were
superimposed onto those of intact ovalbumin and
s-ovalbumin, the root mean square deviation values
were 0.696 for 325 C* atoms and 0.631 for 319 C* atoms,
respectively. These values are remarkably larger than
that of 0.279 for 355 atoms between ovalbumin and
s-ovalbumin, probably due to the difference in crystal
packing. The three serine residues (Ser164, Ser236
and Ser 320) which take p-configuration in s-ovalbumin

molecule were in L-form in the present structure of the
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Fig.1 Three dimensional structure of recombinant ovalbumin, in comparison with native ovalbumin and s-ovalbumin (stereo view). (A)
ovalbumin from egg white (1 OVA: light gray) and recombinant ovalbumin (dark gray) (B) s-ovalbumin (1 UHG: light gray) and recombinant ovalbumin
(dark gray). Ser 164, Ser236, and Ser 320 residues on the recombinant ovalbumin are drawn by sticks with labels. Executive: RMS of C" for A and B is

0.696 (325 atoms) and 0.631 (319 atoms) respectively.

recombinant ovalbumin. Since Ser 236 did not show any
contribution to the s-ovalbumin stability [5 ], further
inspection has not been done for the amino acid residue.
Around the other serine residues (Ser 164 and Ser320),
there were not large deviations on main chain traces
between s-ovalbumin and the present recombinant
ovalbumin (Figure 2 A and B). The configuration for the
two serine residues was L-form presenting the different
direction from the residues in s-ovalbumin. The clear

electron density for 2 Fo-Fc map was observed around

the models of serine side chains with 1-configuration.

Amino acid residues with dihedral angles at positions
flanking a left-handed o-turn On the structural
refinement, dihedral angles were checked in order to
exclude the steric hindrance in the three dimensional
model. Generally, the major amino acid residues are
likely to adopt negative @ angles. The residues in B
structure usually positioned at the upper quadrant

with negative @ angle in the Ramachandran diagram.



Fig.2 D-serine residues in s-ovalbumin and corresponding serine residues in recombinant ovalbumin. (A) Ser164 in a o; turn of recombinant
ovalbumin (light gray) and corresponding D-serine in s-ovalbumin (dark gray). (B) Ser320 in a o; turn of recombinant ovalbumin (light gray) and
corresponding p-serine in s-ovalbumin (dark gray). The electron density map (2 Fo-Fc contoured at 1 ) of recombinant ovalbumin is shown as a mesh.

Fig.3 Ramachandran diagram for Ser164 (triangle) and Ser 320
(square) in ovalbumin (1 OVA; open), s-ovalbumin (1 UHG; close),

and recombinant ovalbumin (large open circle: Ser164/large open
square: Ser320). Dihedral angles, @ and ¥ of the two serine residues
are plotted in the diagram for the three structures. According to the
chain number in PDB entry, there are four points in ovalbumin and
s-ovalbumin, and single point for recombinant ovalbumin in the present

180
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Meanwhile, the residues in o helix tend to occupy the
area with negative @ and little negative ¥ angles. The
area with around +90 degree of @ and around 0 degree
of ¥ is not favored by general residues with normal
conformation. The area could be occupied by the
residue at a left-handed o-turn. In the present structure
of recombinant ovalbumin, the residues with @ angle
between 15 to 105 degree and with ¥ angle between -30
to 120 degree of the Ramachandran-diagram are listed
in table 2. Among them, there were two serine residues
(Ser164 and Ser320) that are in p-configuration in
s-ovalbumin molecule. On the reinvestigation of PDB
structures of intact ovalbumin and s-ovalbumin, several
residues have been probed to have dihedral angles
in that area (Table 2). Remarkably, the two D-serine
residues in the s-ovalbumin structure are in the area
of left-handed a-turn (Fig. 3, small open circles and

squares).

Table 2 Amino acid residues with the dihedral angles at positions
flanking a left-handed a -turn in the ovalbumin structures. Letters in
parenthesis show chain indices in their PDB coordinates. Relevant serine
residues are indicated by bold letters.

recombingnt ovalbumin s-ovalbumin
ovalbumin (1ova) (1uhg)
(present paper)
His21
Asn24 (A,B,C,D) Asn24 (A,B,C,D)
Arg58 (A,B,C,D) Arg58 (A,B,C,D)
His80 (A,C,D) His80 (B,C,D)
Asn 154 Asn154 (A,B,C,D) Asn154 (A,C,D)
Asn159 (A,B,C,D) Asn159 (A,B,C,D)
Ser 164 Ser164 (A,B,C,D)  D-Ser164 (A,B,C,D)
Lys226 Lys226 (A,B,C,D) Lys226 (A,B,C,D)
Ser236 (A,B,C) D-Ser236 (A,B,C,D)
Ser320 D-Ser320 (A,B,C,D)
Asn374 Asn374 (A,B,C,D) Asn374 (A,C,D)
Scheme

S-ovalbumin

(Tm: 86°C)

Is-ovalbumin
(Tm: 82°C)

N-ovalbumin
(Tm: 77°C)

From the previous research [1-5, 9, 10],
thermostabilization of ovalbumin has been regarded as
a sequential two-step process as shown in the scheme
above. Refolding studies of ovalbumin and s-ovalbumin
revealed the thermostabilization in the scheme is an
irreversible process [17, 18]. Since the epimerization
of valine is overwhelmingly slower than serine [19],
the authors observed the Is-ovalbumin could be
obtained from both S164V and S320V mutants [5 ].
Hence, the two steps in the scheme might indicate

the identical conformation change at the two serine

residues. Consequently, as a probable mechanism for
the thermostabilization in s-ovalbumin, the authors
demonstrate that the serine residue with strained
conformation of left-handed o-turn might convert into

p-configuration with reduced strain.
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To build a new Japan-Korea relationship

Masahide Kumagai

Abstract

Unpleasant feelings about the dishonest response of the Korean government (the Moon Jae-in administration) to Japan are

widespread among the ordinary Japanese. However, we Japanese people, should not avoid or simply hate Korea, but should face

the historical relationship with that country, especially the relationship after the normalization of diplomatic relations and the

current situation, and take a definite stand on the understanding that Japan and South Korea are in conflict with each other in some

cases, even an individual must make a clear statement both inside and outside the country. The confrontation with the Moon Jae-in

administration is an opportunity to take a new step in Japan-Korea relations.

Keywords : Japan-Korea relations, Historical recognition problem, Japan's position
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Interpersonal Decentering and Person-Situation Interaction in the Thematic
Apperception Test: Is It all in the Cards? What’s the Story?
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Abstract
This paper attempts to clarify the relative importance of picture imagery (card pull) versus story content for interpreting clients’
stories on storytelling assessment techniques (e.g. TAT). The result shows person-card interaction explained more decentering
variance than did other effects. Heterosexual romantic-pull pictures stimulated more mature decentering than others. And story

contents did not explain significant variance.
Keywords : Thematic Apperception Test, card pull, Interpersonal Decentering, Generalizability theory analysis
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