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Nara Women's Universit
Nara 630-8506, Japan

Organizer
The assistance office of woman researchers
Kumi Sato-Nara, Terue Harumoto, Matsuyo Tomisaki

~Light Regulation of Plant Growth and Development~
Program

11:00~11:02  Opening Remarks by Kumi Sato-Nara (Nara Women's University)
11:00~11:02 Welcome Remarks by Kenji Kume (President of Nara Women's University)
Session I: Light Regulation of Plant Growth and Development
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Light signalling through auxin
Karen Halliday (School of Biological Sciences, The University of Edinburgh)

‘The phytochrome family of photoreceptors are potent regulators of plant development, affecting
a broad range of responses throughout the plant life cycle, including hypocotyl elongation, leaf
expansion and apical dominance. The plant hormone auxin has previously been linked to these
phytochrome mediated responses, however, these studies have not identified the molecular

mechanisms that underpin such extensive phytochrome and auxin cross-talk. My lab has

cently shown that phytochrome regulates the emergence of lateral roots, at least partly, by
‘manipulating auxin distribution within the seedling (Figure 1). Thus, shoot located phytochrome
i able to act over long distances, through manipulation of auxin, to regulate root development
Our work reveals an important role for phytochrome as a coordinator of shoot and root
development and provides insights into how phytochrome is able to exert such a powerful effect
on growth and development. I will present new work that suggests phytochrome manipulates
auxin distribution by controlling auxin efflux effector levels or activity and will explore the

notion that phytochrome and auxin signalling are connected at multiple levels.
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Figure 1. Depletion of active phytochrome alters the distribution of auxin within the
seediing. A) DR5::GUS expression in WT seediing shoots (top) and emerging lateral
roots (bottom) in high and low RFR ratio light-grown seediings; B) Shoot to root
transport of °H-IAA is reduced in the phyAphyB mutant. *H-IAA was applied above the
root-shoot junction and root tip radioactivity (Bq) was measured after 24 hours.
Bars=SE.
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Long-distance signals in flowering in Arabidopsis

Takashi Araki
Graduate School of Biostudies, Kyoto University, Kyoto

Adjunct Division of Applied Genetics, National Institute of Genetics, Mishima

In many plants, initiation of flower formation (flowering) is controlled by day-length,
discovery of which has led to the notion of photoperiodism in 1920. It has been shown that
day-length perception occurs in leaves by the action of circadian clock and that signal generated
in leaves is transported via phloem to the shoot apex where it triggers flower development. This

long-distance signal called florigen has remained elusive for more than 60 years.

In a longday plant Arabidopsis, a clock lled i regulator
CONSTANS (CO) plays a key role in regulation of flowering by photoperiods. FLOWERING
LOCUS T (FT) and its closest homolog, TWIN SISTER OF FT (TSF), which encode a protein
with similarity to mammalian Raf kinase inhibitor protein (also known as
phosphatidylethanolamine binding protein), are direct regulatory targets of CO (Kobayashi et al.
1999, Yamaguchi et al. 2005). They are expressed in the phloem tissues of cotyledons, leaves,

and hypocotyls with a peak in the late evening. FT protein, and possibly TSF protein as well,
acts in cells of the shoot apex together with a transcription factor FD to activate transcription of
floral meristem identity gene APETALAI (AP1). These suggest that mRNA and/or protein of FT
and TSF are likely a long-distance signal generated in leaves (mainly in vascular tissues) upon
photoperiodic induction and act at the shoot apex to initiate floral development (Abe et al.
2005; Wigge et al. 2005; Huang et al. 2005). Consistent with this model, local inhibition of FT

protein function in the shoot apex by a specific inhibitor protein FWA results in delayed

flowering, whereas inhibition in vascular issue does not (lkeda et al. 2007). Grafting of a
wild-type plant or a transgenic plant over-expressing FT can partially rescue late-flowering
phenotype of an /f stock, providing strong support for the view of the FT gene products being

(at least part of) the “grafi-transmissible, long-distance signal for flowering.

Kobayashi et al. (1999) Science 286(5446), 1960-1962
Yamaguchi et al. (2005) Plant Cell Physiol. 46 (8), 1175-1189.
Abe et al. (2005) Science 309(5737), 1052-1056.
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Light Effect on the Photoperiodic Regulation of Flowering in Rice

Ko Shimamoto, Ryo Ishikawa, Mayumi Aoki, Shojiro Tamaki, Reina Komiya, Yasuyuki
‘Takahashi, Makoto Abe, Shuji Yokoi, and Hiroyuki Tsuji

Laboratory of Plant Molecular Genetics, Nara Institute of Science and Technology (NAIST),
8916-5 Takayama, Ikoma 630-0101 Japan

Rice is a model of short day plants (SDP) for the molecular genetic study of the photoperiodic
regulation of flowering. It has been previously shown that rice carries a highly conserved
genetic pathway for flower induction in SD consisting of OsGI, Hd1, and Hd3a genes. In LD,
Hdlsuppresses Hd3a expression while in SD Hd! activates Hd3a expression. Therefore, this
dual role of Hd in the regulation of Hd3a expression is a molecular basis of the photoperiodic
regulation of flowering in rice (Izawa et al., 2002, Hayama et al., 2003). We study further this
regulation and found that overexpression of Hd1 leads to Hd3a suppression and late flowering
in SD, confirming the suppressor activity of Hdl

Night break (NB) is a phenomena in which a short pulse of light during night causes strong
inhibition of flowering in SDPs. Although the molecular basis of NB had not been studied for a
long time we recently found that in rice it is caused by a strong suppression of Hd3a expression
and PHYB is responsible for the NB effect (Ishikawa et al., 2005). We further studied light
quality important for the NB effect and found that red light is critical for NB.

More recently to gain insights into the molecular basis of the short day trait of rice we are
examining effects of light on expression of key flowering genes. Results suggest that light has
an important direct effect on expression of Hdl and Hd3a and constitutes an important

‘component for determining the short day phenotype of rice.

Natural variation in flowering time genes and night-break effects in rice

Yasuyuki Takahashi, Ryo Ishikawa, Shuji Yokoi, Ko Shimamoto
Laboratory of Plant Molecular Genetics, Nara Institute of Science and Technology
8916-5 Takayama, Ikoma, Nara 630-0192 Japan

Day length is one of the major environmental factors used by plants to determine the optimal
time to flower. Rice (Oryza sativa L.) is classified as a short-day plant, which is induced to
flower under short day (SD) conditions. Recently, the molecular mechanism of photoperiodic
flowering pathway of rice is being uncovered. Under SD conditions, induction of flowering
requires expression of OsG, H 1, and Hd3a, which are the orthologs of Arabidopsis thaliana (a
long-day plant) GI, CO and FT, respectively. Additionally, Ehdl, which encodes a B-type
response regulator that might not have an ortholog in the Arabidopsis genome, was reported as a

floral regulator. Furthemore, night-break (NB) is  sposgur (¢ ey
1 1

known as a phenomenon in which exposures of short

light in the middle of the night suppresses flowering. Osc Gk

Previous reports suggest that the suppression of ~ Ehdf Hd1 Ehd1 Hd1_ G

Hd3a mRNA is the molecular basis of the NB effect e s

All these knowledge is based on the study on a  Fig:1 Molecular mechanism of photoperiodi flwering
‘and night broak efect

on flowering in rice (Fig.1)

limited number of cultivars. Cultivated rice, which is
widely distributed in the world, shows a large diversity among the same species. This diversity
also applies to flowering time. In fact, there is a huge variation in the flowering time among
various cultivars. Therefore, this study focuses on the natural variation of photoperiodic
flowering pathway in rice. The aim of this study is to understand the mechanism which
‘generates the diversity of flowering time in rice.

In Arabidopsis, the molecular study of the diversity in flowering time has made a progress.
According to previous studies, the diversity in flowering time is strongly correlated with the

response in Arab

induces flowering in response to extended
exposure to low temperature and the regulation of this response generally requires
FLOWERING LOCUS C (FLC) which represses the FT expression. However, in contrast to
Arabidopsis, rice does not have a homolog of FLC in its genome. Since there is no FLC-like
sequence in the rice genome, the photoperiodic pathway seems to mainly contribute to the
regulation of the flower induction in rice. Therefore, our study could show a novel molecular

basis for the diversity in flowering time that is different from Arabidopsis.
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To investigate natural variation in the flowering of rice, we used the world rice core collection

that was generated by the NIAS gene bank. The core collection contains the maximum possible

genetic diversity of rice with a minimum of 64 cultivars

(Fig.2). Therefore, the core collection is expected to . e
E = = —S=

show various flowering time. In fact, under SD fei Comn

conditions, a wide range of variation was observed in the | 1 ]

flowering time among the cultivars in the core

Fia2 Detitonf coreclecion
collection. <

Here we study the relationship between the expression levels of flowering time genes and
flowering time among the cultivars in the core collection. The results showed that a strong
correlation (r=0.687) was observed between the levels of Hd3a expression and flowering time.
The analysis using some representative cultivars, Nipponbare (Hdl, Ehdl), Kasalath (hdl,
[Ehdl) and Taichung 65 (hd1, ehdl), indicates that functional variation of flowering time genes,
mainly Hdl and Ehdl, generates diversity of flowering time in cultivated rice.

In addition, we examined a night-break (NB) response in the core collection. Since suppression

of Hd3a mRNA is the main cause of the NB effect, we evaluate it by measuring the suppression
level of Hd3a mRNA in NB treatment. Interestingly, almost all cultivars showed suppression of
Hd3a expression after NB treatment, suggesting that the NB effect is a universal phenomenon in

cultivated rice of the world.

Inter-ti ications in the phot lation of flowering

Akira Nagatani
Dept. Botany, Grad. School Sci., Kyoto Univ., Kyoto 606-8502, Japan

Light is one of the most important environmental factors that determine timing of a
plant’s transition from the vegetative to reproductive, or flowering, phase. Not only day-length
but also the spectrum of light greatly affects flowering. The former is mediated mainly by
phytochrome A (phyA) and cryptocrhome 2 whereas the latter by phytochrome B (phyB) in
Arabidopsis. Physiological studies have suggested that leaves perceive the light stimuli for the
regulation of flowering. Plant photoreceptors are expressed in almost all thetissues/organs
throughout the life cycle. A question arise here as to how photoreceptors in different
tissues/organs contribute the light responses. In the present work, we examined in which tissue
the light signals are perceived for the regulation of flowering. To this end, GFP-tagged
photoreceptors were expressed in transgenic Arabidopsis plants in tissue/organ specific manners
and tested for the activity to affect flowering.

PhyB suppresses the flowering in response to red light. Accordingly, flowering is
promoted in the shade, in which the level of active phyB is reduced. In the present study, we
placed the phyB-GFP fusion protein gene downstream of the 35S minimum promoter and
transformed it into the phyB mutant of Arabidopsis. Consequently, lines expressing phyB-GFP
in various patterns were obtained. The analysis of these lines demonstrated that phyB-GFP in
mesophyll cells affected flowering, whereas phyB-GFP in vascular bundles did not. By contrast,
a key regulator of flowering, the FT gene, which acts downstream of phyB and cry2, is
expressed only in vascular bundles. Indeed, the FT expression analysis revealed that
mesophyllic phyB-GFP suppressed FT expression in vascular bundles. Hence, a novel
inter-tissue signaling from mesophyll to vascular bundles is revealed as a critical step for the
regulation of flowering by phyB.

In contrast to phyB, cry2 promotes flowering in response to blue light. In Arabidopsis,
cry2 has been shown to be the major photoreceptor for the detection of day-length. We here
expressed cyr2-GFP fusion protein in tissue/organ specific manners utilizing various
tissue/organ specific promoters such as CAB3 (mesophyll), SUC2 and Sultrl;3 (vascular
bundles), At MLI and CERG (epidermis), and UFO (shoot apex) promoters. Analysis of these
lines revealed that expression of cry2-GFP in vascular bundles, but not in epidermis or
mesophyll, rescued the late flowering phenotype. We further confirmed that cry2-GFP

expressed in vascular bundles increased T expression only in vascular bundles. Hence, in

striking contrast to phyB, cry2 most likely regulates FT expression in a cell-autonomous

manner.
‘Taken together, the present study demonstrates that inter-tissue communication is one
of the key features in the regulation of flowering by light. Future analyses would reveal how the

inter-tissue signaling is transduced at the molecular level.

Functions of Photoreceptors on the Hypocotyl Growth

Tatsuya Sakai

Genetic Regulatory Systems Research Team, RIKEN Plant Science Center

and regulate hypocotyl growth under specific

conditions by a ism, modulating and inhibiting
clongation. ~ Although those effects seem to be partially caused via the regulation of the
phytohormone auxin, the molecular mechanisms underlying this process are still poorly
understood. In our present study, we demonstrate that the flabby mutation enhances the
phytochrome-inducible hypocotyl bending in Arabidopsis. The FLABBY gene encodes the
ABC-type auxin transporter, PGP19, and its expression is suppressed by the activation of
phytochromes and cryptochromes. These results therefore reveal that phytochromes and
cryptochromes have at least two effects upon the tropic responses of the hypocotyls in
Arabidopsis; one is the enhancement of hypocotyl bending through the suppression of PGP19,

and another is a hypocotyl bending-ind hanism, which is of PGP19. The

auxin polar transport assay and the DR3::GUS expression analysis suggest that phytochromes
inhibit the basipetal auxin transport and induce the asymmetric distribution of auxin in
hypocotyls. Further, activations of phytochromes and cryptochromes decrease auxin content in
the acrial portion of the scedlings. These results thus suggest that the control of auxin

transport and by and

is a critical component of the

regulation of hypocotyl growth in response to light
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Functional rels of phyA subcellular compar lization for the
regulation of phyA signal transduction
Gabriela Toledo-Ortiz, Yukio Kiriu and Akira Nagatani

Laboratory of Plant Physiology, Graduate School of Science, Kyoto University,
Kitashirakawa-Oiwake-Cho, Sakyo-Ku, Kyoto 606-8502, Japan.

A persistent objective in phytochrome research has been the identification of the cellular and

molecular mechanisms by which the regulates

Experimental evidence to date, indicates that phytochrome signal transduction requires the
combination and coordination of molecular, cellular and biochemical processes that take place
in diverse cellular compartments and involve the control of gene expression.

For long time, phytochromes were considered cytoplasmic proteins. However, it is now known
that photoconversion of phyA and phyB to their active forms triggers nuclear translocation. For
phyB, nuclear translocation is necessary and sufficient to control seedling deetiolation.
Nevertheless, for phyA, the subcellular sites for the control of deetiolation responses remained
to be investigated.

The discovery of transcription factors that directly interact with the activated photoreceptor
raised the possibility of a short signaling pathway from phytochrome to its target genes.
Furthermore, expression profile analysis has given support to the existence of a set of
transcriptional regulators that could be direct targets of the phyA photoreceptor and coordinate
the expression of multiple downstream genes to diversify the incoming signal.

Despite the evidence that the nuclear events are important for early phytochrome signaling,
there s also evidence to support a cytoplasmic signaling pathway. Cytoplasmic signaling
processes could be activated before the translocation of the photoreceptor to the nucleus and
they might remain active during and after translocation.

Therefore, it is conceivable that the specificity of the phytochrome dependent responses could
be achieved by modulation of the localization of the active photoreceptor. And, the dissection of
the specific biological activities controlled by the distribution of the phytochromes is an
important aspect to address.

To dissect effects of altered subcellular compartmentalization on phyA signaling we have
produced two new types of GFP-fusion transgenic plants expressing phyA-GFP with a nuclear
localization signal (APAGL) or with a nuclear export signal (APAGE) under the PHYA promoter
and in the phyA mutant background. The predicted subcellular distribution and protein

accumulation levels comparable to the Wi-phyA were corroborated. We verified that the

addition of the GEP tag does not affect the functional properties of the photoreceptor.
We are currently using selected lines to conduct a cell biological characterization of the
behavior of the activated phyA photoreceptor under different light conditions. Also,we are

carrying out  physiological experiments to analyze different phyA dependent responses,
including the two modes of phyA action in HIR and VLFR. Results on the current status of the

lines under study will be discussed.

INCREASED LEVEL OF POLYPLOIDY I(ILP1) encodes a novel transcriptional repressor that

controls endoreduplication level in Arabidopsis.

Tak

hizumi', Yuko Tsumoto'?, Tomoko Takiguchi', Mika Kawashima', Noriko Nagata®,
Yoshiharu Y. Yamamoto*, Takanari Ichikawa', Miki Nakazawa', Naoki Yamamoto®, and Minami
Matsui'.

! Plant Function Exploration Team, GSC, RIKEN, * Graduate School of Human Environmental
Science, Ochanomizu University, * Department of Chemical Biological Sciences, Japan

Women’s University, * Center for Gene Research, Nagoya University

In plants most organs are composed of cells of various ploidy levels and endoreduplication is a
key process in the plant’s developmental plan.

To understand the mechanism of endoreduplication, we set up a unique strategy to screen for

mutants By using analysis and activation

tagging mutant lines we isolated

ral dominant endoreduplication mutants that have
increased ploidy levels. They are categorized into two groups according to their dependence on
light. increased level of polyploidy 1-1D (ilp1-1D) as a dominant mutant in which polyploidy
level is increased both in light-grown cotyledons and dark-grown hypocotyls. ilp1-1D showed
correlation between increased cell volume with polyploidy.
ILPI gene encodes for a novel nuclear protein homologous to the mammalian protein. We
demonstrate that this protein functions as a transcriptional repressor in vivo.

T-DNA insertion mutants of /LP! showed almost opposite phenotypes to ilp-1D, including
decreased polyploidy level and small cell volume.

The expression of all the member of CYCA2 family was reduced in an ILP] over-expressing
line. This indicates that ILP1 is a repressor that control CYCA2 expression. T-DNA insertion
mutants of CYCA2;/ has increased ploidy level. Here we demonstrate that ILP1 regulates

endoreduplication through control of CYCA2 expression in Arabidopsis.

Characterization of a light-p d root-hair dt
Arabidopsis
Kumi Sato-Nara', Kazutaka Kobayashi’, Junko Kobayashi', Miki Nakazawa’, Minami Matsui’,

Hitoshi Suzuki®

mutant, /rh1, of

! Laboratory of Environmental Physiology, Faculty of Science, Nara Women's University
2 Botanical Gardens, Tohoku University
 Plant Function Exploration Team, GSC, RIKEN

“Faculty of Science and Engineering, Ishinomaki-Senshu University

Light regulates many aspects of plant development. Not only shoots above ground, but also
roots underground are affected by light. When the shoot is illuminated, light can reach the root
through various tissues, during which it is attenuated and its spectrum far-red (FR) shifted (Sun
etal. 2003). The root response to FR light includes changes in gene expression (Sato-Nara et al.
2004). Of course, the root also responds to several signal substances transported from the shoot
as well as to light directly reaching the root. Our research is aimed at elucidating the light
regulation of root development through both these factors.

In Arabidopsis, the root of a light-grown plant is thicker than that of a dark-grown
plant, and the former has a higher density of root hairs than the latter. Phytochrome regulates the
formation of root hairs (De Simone et al. 2000), while auxin and ethylene promote root hair
initiation (Takahashi et al. 2003). To understand the molecular mechanism of light promoted
root hair formation, we screened Arabidopsis activation tagging lines and isolated a new
light-promoted root-hair development mutant, I7/. By comparing root hair densities of the wild
type and the /rh1 mutant under continuous light conditions, it was suspected that a mutated gene
(Irh1) might induce root hair formation when illuminated by particular fluence rates of white
and FR light. When mutant scedlings were grown on vertical plates, they had shorter roots than
wild type, and reduced numbers of lateral roots. The only noticeable phenotype of /rk/ adult
plants is slightly late bolting.

A SIGnAL database search revealed that a sequence, between two pseudogenes,
predicted as small RNA by the Arabidopsis Small RNA Project, was involved in the base
sequence adjacent to the location of T-DNA insertion, and the region has transcriptional activity.
‘Thus, the mutated character of I7h/ might be elicited by the overexpression of this small RNA.
We expect that Irk will be a useful tool not only for understanding the molecular mechanism(s)
of root hair formation regulated by light and hormones but also for discovering further small

RNA sequences and elucidating its function.
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harumoto@cc. nara—wu. ac. jp (BERZF+RKRFHZHER) £ T
Fffe . ENRFEARBRFRT T MR 2B SR 2 A
%BiE . mBR
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TI, TR 18 DD 20 4FE D AR T, MR E DB IR E & B - HPE - /SO T
AR Z WS LT VBB 2 B L 0 & £ (RHREITE RS HP
http:/www.mext.go.jp/b_menu/houdou/18/05/06051814/00LhtmZfR) , = DT T L E K FEITEE T 10 K%
MER S, BEOKFZOET N2 LD REMAZFEMT 5 2 ENHIfFIN TR 9, AT
LM Se A LB SR A AE L, T AP R FELARB L E LT,

RELFRFZORFREIESNTUTI T BT =7 POOLDICRFRENH Y £, Ziudkit
e DR 2 NS 2 7-0ic, RRILEH LT, Eickhd@abaextg L LR EZRaE %«
BIAT % £ 109 b0 T, ZORBEMIEORT, REPHRERE RS20 TR, BATELO
FOEBICEREITD 2 L2 2T, ZhUL, BEORYOB L LA SITMma W 5720 ¢/
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E

ARE9H 9 HIZARZE O THREMROMFAEBGHE =XV AT 7 REERR S| 2%
VN LE Lz, BMLHEAR TEREBDDPLRDY T ATITARI EN Loz 5
Lirote) L0~ ABFRETLE,

ZOE, RFE10AKRELAICIEBIO—BRE LT, BRELZ T RFHEIC K DR 2IZBRGRIE - 55H
EREEWE LET, ZHUIRDRDERBR LT RFE TEROLNRWVIERE O EAESCA T Y 2 — /L DOR
A TWDERRD =—RZHE bt RELFREDFATRERFER A =2 — %22 A2 b D&t L,
HEECEIRICENET 2 b DOEBATHEE | Y HITTFECERICHAIN T, FREERRLFKET
19 bDOTT, FEEROHA D LRI ED LWL CHED A =a—%{TH> 2 L2k, &
DEL DERLSACBML TR T DI L &S TEBY £, FELLARIC OV TIERINE ZE <
720,

[P geE LB SRF AN PR
WRIEFRFBEMAWR SR BX RIT
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HFEEESEL 6]

PR D RNECAT S — e

a—k 2007 ER ¥4 a—F 2007 EXFHA

1 29001H f%t?k-"?wlﬁq:%%& 29 29137E FEEEFEER
AR 30 29138C EAEFER
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19 29124C EHE 2R 47 29512E REHFRZFESFIR
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(1) BRENROHFHEE

BEf: F18%F9H9A(X) 10:00—17:00
FEBRT . RERFKRFE
B SRAXFAFESZHYE FARI. SEXFAFEZHHHIE A0#—
ZEEW: 74

Hi o RIEEREE (IXH9A4 7407 | HEERGL ] BEOBEIILERFTRED !
BEME

PCR #E#HWT, BS E%@?»vth%m%%ﬁLm%@ BR T HLOWEEITV, BEOT L
T — VS PEIZ DWW TR 2 &\ ) —BDOER 21T o7z, PCR IEIZOWTIREKREMDOHEREFED
(25 MICZDO LI BRTFEOHLZENMNONTEY, BBEOHIERETI XML LTH-
TWOHRETHD, BETFEWSTEERIZITA 7V A U ZARZRFOFAFEE L -VITHY L, 15
A B DO KT ERO FHZ 2 ML RN E Vo TR, AGEETIE, KBS EBraiTo
e EBRRVHEAENASTTFZEHN LT, BREICIIH T 2BREYMERIZTHZ Do Til
fntf%, EBEICHE->TH o7, FICAFOBLG 2V, BHOKRE LBEEMIT S & T, BiaT
EEOVEFICED, FRESCEMT LI ENTELI THD, BEEBROmAINbNroTz s, A&
BT MgFFch o7,
tﬁ\$ﬁ@fﬁ\ﬁ%ﬁ$$$#&ki$if&#E@Mlﬁfﬂottw FEBR DR D L~
N EZIZEDELINTE Lz, DD RTWHE T 5720108, MRERZR D IAAL THEL
BT 2 MENH H R U7z, FEEFERIC Eﬂi&k%%ofwé Lot BRI S2 8 70 B B O#fs
FTHHZ LT, IVRONEBRAZRLIZO T, ER7T —~ & LTHIEETHSZET 5L LnTh Ao,

DHQ/ALDHZ@ AR
DIEIS S S gc\q

9?2( 58 TU\(I\E‘UTT &1 )

(b)) AR Z <
(F) mOOBEL T, REHFODNAZTY
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BERIKENC LW DNADOR ZFHRS

B T 12 IZFAT ST e T REFE OB

TEBICHESCHWAERY >R TLME BR
RRETFRFHRRICS DHF LSRR

[ T AT R ZE RS S
'RB AEOUSSBIEITRES | )

OO OO #*
SR RER ST INECEEIIALST.

2006% 9P 9B(Xx)
HERMERS E0Mh— FFERII(BFRMEWHTH)
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BEOR  SHEIAT T — kD

T DFBIEITRD T LTI o T E o T IXTTT D

—OOKAEIZTTOHLNT, BONBEIZIRANNE I DHD TehoTonb,
—BIEITTRNDIFDEIY TN E o Tz E 2 ATOOREDEE 25T FE LT,
— VA = ARRERTEDLNLDOT,

Z ORFREE S L T ORMA

—EEIIA S~ AT DDERESNDIEEN DR DT T, AEIF—AT—HlY O &R
TR, BRTIHHERO OO Z 13 %< ERETLZLENELAERVE, 2O L7k
WERBHIUTETHLRWEE ST,
—RFOFEHREFRCLIRVVVORNET, FEEBWVWIZOTHE 2L VDoY) LE L, ER
ZTHIETHRDZENDND, LW DIEFRFLE~ORKAFF O OZ ST ELTETHRE
WEEWET,

—INETELS ORI DNADENDL LbhoT- X 97253+ 5, DNABRH TR AZD
BRCBENT 202K TEN-, £7-MLznwE BT,

IZ ED LD RBERHNITSM L THEENWLEBVETH (EWEOFHFTHLZOMOSEFTEH
BNERA),

— B RICET DME L =T THN,

— BRI EARDOBNNEIFTEZ RO TTR, ORI OEERIZHSD HDOIZE L TR,
HODOZ EEMDIENTEXDHHLDIIRIZRY 9,

— WO D THEIM LIV TT,

BEDORHIZONT, WOERBBMLLTWIRE, BERADLNITBEVLET,
—RIOIRAB DI A 72 EDIKH

—RUL Y BIRBHHBIRIZ T2 L D RZRA LET, HEEFRELEKODOEREARLT A F b/l
THTERT W ERWET,

—7 A M, FREPKDS T, BIRA, XKD TR

ZOMMAITH ZTERBONITBENLET,

— REFZDREDFENBT TENo72TT (BT o2 TT), RN TERWERNTX
TEo7=TF, HODODNA oo C T NI TF,
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K TR EBRGEE]) OTFA LD

B LB
T Y4747 | BHEERBRRD)
PR

Fpk18411426H (A) 10:00—17:00
RREFRFBEEE B1245 %

FEH  BEOMRSITME T TRED !
~T VT ER Bk R BEF IR T (ALDH2) OB A RO P E~

BHECEENDT VA (4 )—0) FH RIS, FRCARSNET, T4/~ M3 ET 3
FOT V= — A BAKHBEHR (ADHI, ADH 2, ADH 3)izkoT7&h7AFER L, H#RT e
TERIET AT ERBUARBER (ALDH) I RYRFBHC L | SR ICit “RLBR A IS hE T, 7
ERT AT ERERRRIC AL SMERIC 2R (ALDHI, ALDH2) 40, 3:£L°C ALDH2 B W 55,

BERIES /S ORMBIRY, 428 ) TUET IR T5>TCERTOET, 20T BONUF LR T
FORESNTOET, METFORBERICIIEME T V7R BARBER (ALDH2) 2L TERVL, K
BT LT AT ERDERICIEIL CIEM 2L TLEE T, ALDH2 B 487 1 H O /B0 A 43
YRDORDYIZY T ARDE BROEMED TR TLENET, MEFL AT, gaa (S AFIV8) 0
Saaa (J972) ~OBLT, —HIEDB(LABIEOELAFIFBTLTOET,

ENTIIA LA T OMAB G DS, ALDH2 AT OEREREHEA (NN | ~7 oAk (NM
B) | ZERBAERES (MME) O3MBOBE T HS MO TOET, 3O LY ORETFRER>T
WEEENBT R HERTEET . NNAIE B 5547 N
MBI S L CEBHHEIAT . MM RO T, BAPRA T, ALDH2 iETF
IXTNNAITH 25, BAA THNMEEMMED ABFER LS TOET,

ST PCR IS Lo TS 1S ALDH2 MR T OV TSRO bOL DIAT DOHEEATOET .
SENE, KEBMEDOERNEY /L DNA ZHHL, W EFEODRFLL CHALET.

D, FIITHR D,

<R LIRS F ORI T >

RITRE, B, BODOHIERATI IGO0, FRCHIHESR DU ER A, Ei

ERDDIBHILIY /5 DNA FHBIET OB AN 8 < CHoTOET O, ORISR A L3

F FRAE T L, BRI B L LbI, TN LRI DR LT B R £

Ao

KT A0 BT O Rk
© #/helET
@ PCR % GRIZTEHIET 5 4735)

LB T (i)

<EBOFIE>

TR, MO~ CATIL LR AR L Tob DT, AL LR L, bR 2R
IGESUEONTT FF L EVIMHERTS /S TR L, MR VickhFERICHSh, BEEL
DETOMBNRE 2 S THERR, JERL . AU ICAo7b 0T, ATEIC RIS S M T
(IFF ) ICBHELTUENET A, DNA [IEH ICLRE CHIRIAERL Thave) ER IR IE CRINMASE
LT0Ed, SEI= Y —4E0 ISOHAIR Fvh& T, E%05 DNA 2L, PCR OBEELT
AvEd,

LT ORBIIEIIT, =270 Roh(wA7a)y M ERBILNTESD) RERLET, MEMBTTOT,

BRI FE e 2Y— LTI,

() BEH DY /5 DNA Ot

el -
ISOHAIR ¥k (=y#o¥—r)
L5ml Fa—7
B
AP ek
=7y

FIE:

(1) FkeERe MEL S GERENICRR) .. BREL3SEALET,

by
EMRS E835 k8
1en o

BHT—Y RT3 27 REDRFL TS BEIIHFEL TELTORY, XPBRARE LA
BTLbTEET,

(2) =4/~ N CREHUEHL X LTAT CRIIRES J—NEROT= e, 1~ STEEAA~5mm (I
g -

(3) Extraction bufffer % 100 pl Z A7 1.5 ml Yot REAND,

(4) &5i2, E(Enzyme solution) % 2.5 pl, L(Lysis solution) Z 4 pl /2 T, E2ZRA L, 55CT 20 3 5UE
B,

(5)t
> ZOBBET ERICOLEROVTOS (r 7T S,
RELTVRSTHENY,

(6)100 pl D7 = /— N/ Ak i (1:1) & Fa—7ICME, BONEELIRED,

(7)11000 [ElH3 T, SHMBE UL, EWARLVFa—T 1B,

(8) 10 ul @ SA (3M Sodium Acetate (pH 5.2)) & 1 ul @ Ethachinmate 212 C, F2MCHRAE, S5IC 200

E (Enzyme solution) % 2.5 pl X T, BBRMICRAL, S5CT 10 HRIESES,
BEFHLTOD), BEDRIHE

W OTE ) —VEMAS
(9) 11000 EIET, 155MRAL, PBE 70%x4 )~ TR, BARSES (~105).
(10020 w1 @ TE {28592 (7)1 DNA itk 1)

EE: (6) TEATD7 =/~ Iaan AL, @Ay RORERRITHEOT, BMRE T2
WIS HICEET S,

() PCR {£i24&% ALDH2 @ DNA O
BRI DHEMROEE T TA~—EWATHILT, ERRETFLE R TERILET.

i :
F74~—(5mM)
Forward 5-CAAATTACAGGGTCAACTGCT-3'
Reverse-N (47 5.CCACACTCACAGTTTTCTCTTC-3'
Reverse-M (Z£52!) : 5“CCACACTCACAGTTTTCTCTTT-3'
PCR B
Blend Tag (TOYOBO): PCR JHfi{#4#: DNA Y #7—¥
10x Buffer
ANTP mixture (2 mM cach)
HPLC 7
0.2 ml PCR F2—7
FIE:
® 0.2ml PCR 7 T U T ObOEMZS (MALIZ~vA78) s bv)o
<EPARURRIHA N>
HPLC % 11
10x Buffer 2
ANTP mixture (2 mM cach) 2
10 uM 754~ — (Forward) 2
10 WM F 4~ — (Reverse-N (B 2
4
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Blend Tag 0.5
<ESREBRHA:M>

HPLC & Ll

10x Buffer 2

©

ANTP mixture (2 mM each)
10 pM 71~ — (Forward)

10 iMZ A~ — (Reverse-M (/)
Blend Tag

o v oW

@ KeresnMAELET,

@ MDY /A DNA & 2 vA270)y M35, ERORIEF 27 ~MBET (Fa—T 2K
EARIEFITOET, SIS )

@ Y—vAHA77— (DNARBIID) ISy b, Frr5 22y — st T,

98 C - 35

98 C -30#,60 C - 308,72 C - 45 B (Zh#&35E#YES)
2TC-10%

4C

® M1FHB05 CRISIHHMTLES .

wascuccean

(3) THa—AFVERKEEICLS PCR EEHDOFER

DNA (&7 r— A% VKB - CHag S CEET. DNA TR 37 A B D
ZORSITIYRARY REOWHIZE OBBREMIIER0ET (DNA (0D +HEOS ~BHTLET).
K, TFUY AT EIFICEY, DNA B 2 30EIC KO BRI CE S,

0 @

ELECTRODE euecmooe - &
ona
Fiouents Acanose et
2,
7
BUFFER SOLUTION ELECTROPHORESS mall DNA fragment moves furher
"CHAMBER ough gel than large iragment

Agarose Gel Electrophoresis of DNA Fragments

-
0 i TAE BRIk (2747 22)
6 fiFiIED Yt
EF T BT i (10mg/ml) ; 30U \FEAAEADY., BOF TR
FIE:

@ 10 fif TAE Z2BATHRL., 1 if TAE Wit WML &,

@ ZEfgap ST Hu—RE 3glkoTAR, 100 ml D1 TAE REiE A, TV TREICED
LET, (BFLr T TEOTRNCT Ao —AL 1§ TAE MR#fE+5ICREDIL) ZLT, 2 v /rdyhbr
DEFIY 5T aIREEMZ TIREET,

@ THR—AB DI, T(H) 50C) , a— 2k Ly LIS MERA OIS —~EE | S EEDET.
ZORERDWMS NSRS AT IR A — A By hCRBRE T,

@ FERIEELILZATI—AE RIS LT TRYBRE, FAERLY —ZLikB#~BL, BT
AEREHE S DT O FICR5ETMRET,

® PCR RIikizd~A7m)y o 6 HREDRAIREM A, AWk 7V RITMAET,

100VTHIA053 MBI T 2. BRVKEH IEMBEICR20 TSHChBIERT 52 !
BROSRBTNOYTE LB THREZ LD, FAEBOHLET (FREMOZL 1),

4/—"C DNA O/SUREBEL , TIRIELET,

(]

S}

® 7—KENEST, UVAN:

@) EBRERODW

BRI (N) 2T PCR 4 (135 bp) 3HERE CE AL N, HiBAHDHY A7 (NNE) T,
2k SEHE (N) 5 i (M) OFiJ T PCR FEAASHEB CRIZERE, BIBADHLIL
BD5A7 (NMA) T, ZRARH AR (M) O3 C PCR BEMSHRE CRIENT, IR
HA7 (MM TF, 72751, NNECloo ThRHBE MR ORICHES 23| SBILET 0T, <hich
ZOFEIKIELIHL T DD TIRBYEEA,

< WETR I ORI IR (R >

() ZIrEMETF

PNTZ T B e B CHRAEIR ABBVEENBIEENS DNA O
i,

MUET YO ESRT L REIIOY Y REARBIL SRR,

(2) PCR i GBET 2R 5H715)

PCREEE. TAMEDNARY A7 — Y2 U TDNAB RIS AR ITATV, SERZRMODNAS T2 1575
BT, WEOREF O WML BLATITLATEET, FELLTE, £, JRILREDNAL FEMME
L, — AT o WICHIBEL =\ A 72 21 VARIVA
FA~—% RISRIGBRICMZIRIE TR L T | 774~ —ADNABO R L 2481
ML ET (annealing) . ZOWRHE TDNABRIETDANTPs (74 % XA L =Y BE) Lt PPEDNAR
UAT—EBRAEMEEDL, RYAT—IZT T~ — AN HDNAFMSE SR L £ (extension) . ZOFUE
% 30 YA7VRDELATIL, 2°ODNAS FEBHILENTEET, T<MIRODNARHIIL, BIEETF OB
HATRHTEDD, RILAECRTFRIERL LIRS TS,

” |= [l =}

== i

@) TATERBIKKEREHR2
ALDHZ HRFITIZA ALY 4 Ho> AT SEESLTOETH, RN SR
ALDH2#1 & ALDH2%2 T, ALDH2#2 #H$HERSAI T PRELTHAEL , ALDH2%2 ZHSHIA M
IXRAER R A et ~T R ARITH ALDH2 OFEHEAHC FAES,

it

M LRSS )M, AT Aa— A Feltay - —¥ (7 A a—VBUKERER,

ADH) L1 ¥ WARSNET . fic3yay/ — b=y )=V RR{ER (MEOS) ERFIEN DV < 2D ORERIC
FoMARLHVET ES C, BiliE LA TODETS ) —NEHMERMLTHIRTD
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A Brief History of Policy Development

for Women in S&T in Korea

Past, Present and Furture of

. . .
)men Sclentlsts ln Korea 1987. [LAW] "Equal Employment Act" legislated, Ministry of Labor (MOL)
>
2001. [LAW] "Framework Act on Science and Technology" legislated, Ministry of Science
and Technology (MOST)
VP S * . . . o
2002. [REPORT] "A Policy Study of Developing and Supporting Women Scientists for a
\\ %, Knowledge-Based Korean Society" by Gil-ja Jhon, Korea Science and Engineering
A v Foundation (KOSEF)

2002. [LAW] "Act on Fostering and Supporting Women in Science and Technology"

16 March 2007 A > legislated, Ministry of Science and Technology (MOST)
. . 2002. [IMPLEMENTATION] "Recruitment Target System for Women in Science and Technology"
Sung Sook Kim I v introduced, Ministry of Science and Technology (MOST)
Paichai Universit; 2003. [IMPLEMENTATION] "Recruitment Target System for Female Faculties" introduced, Ministry
Yy
-+ of ion and Human D
Republic of Korea 5+

2005. [IMPLEMENTATION] "NIS-WIST: The National Institute for Supporting Women in
Science and Technology” Launched, Ministry of Science and Technology (MOST)
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About Viet Nam

% LAND AREA (square kilometres)
331114 (fan?)

“ POPUL

CAMBODIA

NI

Oanh Thi Phung Kim f#i+(Z X
> T, XM 2OLMMZEE OB
KFESNT,

Bioinformatics

c¢DNA sequences
On becoming a woman scientist:
A personal point of view

ﬂ<

RNA-binding propensity

Oanh T. P. Kim Phylogenetic tree

Computational analyses
JSPS postdoctoral fellow

Nara Women’s University

Evolutionary relationship among species ‘ ‘ Protein-RNA interface prediction

Vietnamese women in science
Age-old people’s concept: males outweigh females (male chauvinism)

1945: nearly all the women in Vietnam were illiterate
1999: 88% of all women were literate

Nowadays, Vietnamese women have participated directly in governmental
agencies, science, technology and all levels of society.

Qualification Percentage
Professor 4.0
Associate Professor 7.8
Doctor 19.6
University and College Graduate 37.5
Vocational School Graduate 55.6
Technical Trade School Graduate 20.8
. Source: UNDP Vietnam - Gender Briefing Kit
Kim{E+toRAZ7 4 KLY (UNESCO-UAf/Di APGEN, SPPD project

Tran Xuan Dinh et al., 2001)
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[V o BRYy L5EHE T v 7 4 —V]

Prof. MASUI Yoshio University of Toronto, Toronto, Canada
Professor Masui was born in 1931, grew up in Kyoto and graduated from Kyoto University.

Professor Masui’s subject is biology, especially focused on cell cycle regulation, and the
achievements are highly esteemed the world over. In 1998, professor Masui received Lasker
Award which is one of the most famous awards in basic medicine and clinical research. (Over half
of the recipients of this Award go on to receive a Nobel Prize.) Professor Masui has been worked
in University of Toronto for over 35 years, and during this period, professor Masui developed a lot
of women scientists who did outstanding research. Today, professor Masui will talk on “Status of

Female Scientists in North America”.

Prof. Sung Sook Kim Paichai University (5544 K£:4%), Daejeon, Korea

Paichai University was founded by the missionary Henry Appenzeller in 1885.

It is one of the oldest modern universities in Korea and now it has about 11,000 students
Undergraduate programs are administered by the Colleges of Humanities, Foreign Studies,
Business Administration, Social Sciences, Tourism Management, Natural Sciences, Engineering,
Performing Inter-media, Arts and Fine Arts.

Professor Kim's subject is mathematics, particularly a geometry called topology.

She received her Ph.D from Purdue University, U.S.A. She is very active not only in the
advanced research field, but also as a math teacher. She wrote many books in particular
enlightening ones. One of the books is entitled "Women who enbrightened Mathematics."
Recently she is giving many talks for spreading mathematics, like "mathematics in music",

"mathematics and architecture", and so on.

Dr. KIM Thi Phuong Oanh, Nara Women’s University, Nara, Japan

Dr. Kim was born in Vietnam, graduated from Hanoi University of Education and after getting

Master’s degree, Dr. Kim came to Japan to study in Nara Women’s University as a graduate
student supported by Japanese Government Scholarship. After getting PhD degree, Dr. Kim
engaged in research as a post-doctoral fellow in Japan Atomic Energy Research Institute for
three years. Since April of last year, Dr. Kim came back to Nara Women’s University as a post-doc,
supported by Japan Society for the Promotion of Science (JSPS) under the supervisor, Professor
Kenji Tkehara, Department of Chemistry. Dr. Kim’s main subject is Molecular Biology, especially

research on genetic-codon usage in ciliates and eukaryotic release factor 1.

Dr. SM.MOSTAFA Kamal Khan, Kwansei Gakuin University, Osaka, Japan
Dr. Mostafa was born in Bangladesh, graduated from University of Dhaka and after getting

Master’s degree, Dr. Mostafa came to Japan and studied in Kobe University as a graduate
student supported by Japanese Government Scholarship. Dr. Mostafa obtained PhD degree in the
field of molecular and cellular science and now engages in research as a post-doctoral fellow in

Kwansei Gakuin University. Dr. Mostafa’s subject is physiological research in protozoa.
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