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Stable cultivation technology of Kyoto vegetables utilizing

Farm-Oriented Enhancing Aquatic System (FOEAS)
Shinichi ASAI

Summary

When cultivating leaf green onions and round Japanese radish, which are traditional vegetables in Kyoto, using the Farm-Oriented
Enhancing Aquatic System (FOEAS), the groundwater level is usually set to -60 cm (open underdrain), and the groundwater level
is temporarily increased to around +10 cm. A suitable method is to raise it and sprinkle water between the ridges. As for the
underground irrigation index, with the underdrain open, a pF meter is installed at -20 cm from the top of the ridge, and the pF of

shallow rhizosphere early growth is 1.5 to 2.0, and after when seeds germinate or seedlings take root is pF2.0 to 2.7.

Keywords: Groundwater level control,Farm-Oriented Enhancing Aquatic System(FOEAS), Kyoto vegetables, round Japanese

radish, leaf green onions, pF
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DI I3, — VAN AZER LR T I~ OffE ik
I, KFERIZT ANV A% E# 95 (Ullman et al.1993 |
Wijkamp et al. 1993) , #RIMRYe, THAYY | 7R Ys I 2h
FEN TR,

IYSV DEGUIZARFX ORERITIL, AU RFEBE 7S $
EL, FOBRREBEO~ABRDOIELRHERL, [ RF 25
BEp ) & ST (R - F il 2007), Fiz, Mraffay
T, XEOXZTHARCATWMBOERE T D
(Kritzman et al. 2001),

AFNIZISWTIE, 2014 4F 6 H, FXEHICB O TRF X
THREFEORENHERINTZOLEF 2014)  FFHR
IYSV IZEGeT5&, IR OBRIZ, 2 F4ME 2T 5HEHE D
BREDSMLIEELZRD | HATTH RO AR LR O T IZE
BILGE DD RIEE 72> TND, BUE, R ALV AIFITH
ROHLEMIFERSNTELT, B BORFTIIY
~ DOEANEZ MELIE T LTS (R 2018)

ZIT UANAIERLBREATE L CEAMERREIN TS
FIFTALA IR 1997, 25 2010) . Wb [T 7T
VBT DT | ARAFIE TIT R AE M TR 7= B A8k (7
FER) DI JEME DA THI TG Ak (RSP 1 ~ IR %70 05
BERRED) ZEH L N8 ERNO TRIIREF 207
F A ER DR Z D 7=,

* o AwEEpiEt 2 — (B

o EYERNIEE X —

ok PR IEATEE 2 — (B
)

EREPNES: =)

WIE 7 7 o Rigkig

0 #eteFHiE
1 59mRO/EH

EEHNOIEENS IYSV OIFHIC LV Rz @& =¥
DIEFEAN, I—RT 7 NEZIOY T A0 10 (47
WRVT 2 | R39S 5 TR CO AL ADPEFEAS vl HEZe
4,32 (Nicotiana benthamiana) (Z#2f# L 7 (Kritzman et al.
2001, Bag and Pappu 2009), &/ =i, KRIE 5~6 HEREH
R LT, MINERRE 22°C., #5GRE 30°COH TAR=E
(Z°C, 14 HHFEIEEATV., {8852 % O DAS-ELISA f# &
ZAT7 o7, FRITBWT, REDFTN S DAL L | M
PEREZAT O, 8D THHVVR A BT DRMBHEBLTHFE T,
PR A e T 7o, 565 1 181, 55 2 [l R OV 4 [ AR AR
FERECIE, 0.1M VU FRRR K (pH7.2) IZiE oAl (S F A R
AR—IL) 0.1% % I U= 8RR, 5 3[R1 B Ok Rk BERRR
BBV T, 0.0M U ERERE i (pHT7.2) ISETTAI (VF
FhA—v) BEIOH @G MEA] (Tween20) 0.05%% # AN
UT-RR iR A LT,

723, DAS-ELISA EIX, H AW Z o TYSV
a—T 7 HiER (1gG) BELONRHLANSIER LT B G A
Pk (227 —R) % 500 5 R Ccfl L, S REsIN
BT EE (405nm) ZHIEL | BRI E AT T,

2 9974 EHO— B
(1) 957% 32 BRORMBS L OMEHIEIC L D58k

HoRa~OIRREER RO 39K 32 MRE 2 \alhE
FEL T, msE IR T T,

FEIRENT 25 CERSEMHFIZBVT, A 5~6 HEE
BAL 7= /32 20 EIRICA 9 mpk A e fi L Bl LA [# 12 0
FREW IR R FAE T D 2 E IR BEE IS KO R4 408 [
DIFBFRE AR E L — R & T T,

(2) 99FH LD IR

—URKE LT85 13 BRE 2 N a B LU0 rafkay|c
PEREL C, A1 L OV A SR R T o T,

AR ERCIRENIZIBN T, —REERELVIRV23CE
IRARIFIZIBWT, #3310 BRI JOSER A TR
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FEDFRE T, M OUANADBATHER R ESND ML aXxy
277 (Srinivasan et al. 201 1) 5L fE /& 12 K557
FRZHEFE L PEFRL 40 [ O 8 22 B L O FE 400 R #
(2 A HE (BEFESED 3~6 B ED%E) 2T DAS-ELISA
WEEIT>T2, MLa¥Fay o> DAS-ELISA e BE 418 4
Z %832 RT-PCRIEICEV T ANV ARG A FEHERR D L, 9
L R Yu e J T OB AT o 77,

725, RNA fiHiE, Suehiro et al.(2005)D )5 % HW,
IYSV |E® RT-PCR (Zi% Uga and Tsuda(2005)<7> IYSV H%
T IA4~—% M, PCR &%, 50°C30 47, 95C15 4
#%.94°C30 B, 56°C30 Fb, 72°C1 43% 40 %4’&1»&7‘_0

3 TR LT A RO R A

(1) 59%A LREOFHEEEG GBR)

ATEEFECIREAICBVT, 23CEMHF T T kL
995K 4 BRa s 2 10 RS LML aFay il —
TR 12 AMRICEEREL , 8578 2 A0 2TCHRMTEEE
L., B ZARMORBRBIE B L OEM4AE M %I EAL3E
(BFEZED 3~6 B EDIE) ZF T DAS-ELISA MEZ1T
STz MLaFx a7 o DAS-ELISA 1 & By A% RT-PCR
EBIZED T AN AEG D TR ETT -T2,

(2) BTG FRO T WD R

25 CHEIESM O EIREN T, “IREK -5 54
o N CHERE (— R BERR) L7z, 2D %%, RT-PCR 12XY
YA B LI 2N 10 Bk B L O Ea L7 ¥
o33 10 EARE SRR, 95 Bk R SIR I 4 12, — IR BEFRLE
£ 3~4 K ENLDBESTRFFER O T v L DHEREE TV, 10
A % OIR A BIZE LT,

I #E%R
1 EROEH

N TO1~2[EHO IYSV #RERICB WL, FElE
BINOERE LT R X TE (Y L TYSV SRTEAE L [RIRR
ICHERE R IO BN EEE L 2D X EIRBE DR A =L,
ZLORDREFELTZ, L2l 3[EIA D TYSV MR
WL, ZBIRBESCIR LD IR D030 72< 3> DAS-
ELISA MR E CIYSV BB R EN T TYSV &/ afk %
32 BRIGDZLNTE, D%, 4~5 [0l H OMFRERE
Thpol 2 A RO RBERA~OEIFIIFRDOOILT, 530
SR HERFS LT,

2 P9EA BREO—ERK

(1) 95978 32 BROF R SO I ARk

Z RO TIESILT- 32 BRD 53 Bk & 2 /S o ~Hifi
L., WAL L2 A, #2681 % OBREIEICKITS
BRI SOV FR 1% 43 R O I 1058 BB A SR IZ DV Tk
IEVRRDONI(GE D), FEERE DX T AT
ORI NIZ S aDEEEDY 15 (EIRT5% A BT
HEL72 D720 (7 4y % — D IEFERERIRE) . DD 5
TEAEA 14 HIALL T Th-o7= 15 Bk S, ARh7e R
DFLITIRBE DD 720 13 Bia—RiEE LT,

(2) FIFATLRRD YK

—RIEPE LT 13 HRIZOWT, 23 CERMToMmEBiZIc X
0 ENTEES~DRRY A HER LT, ZORER, #/33Tlk DAS-
ELISA (20, 9974k 10 Bk T BN ZE~D YL DK 2 H

BENT=, ZDHH 4 BRIZIBWTIL, DAS-ELISA LW
IYSV BE A DT 74 ~—% = RT-PCR (2L Loy
FaviZRBWTH EEDT ANV AEG AR L7290, 2
b 4 BRE: ZIRGEK L (3R2),

3 TR U5 A EREO R A
(1) 99558 LD EIRY: GERR)

TR U799 R 4 RAEEREL | 2T CAE TR TS
L AN T EALEEISHRES AN 08, MlaXkay T
I, BRI 2B -T2 (K1), UL, K
DIEAELRNSDDFIERE No. 7B LT No.42 Tid, DAS-
ELISA BX W RT-PCR (28D, MrvaxFay EHEOT AL
AR LT (£3),

(2) LTI AREDO T2 F
/kliﬂﬂibfﬁ%ﬂﬁi 4 BEE R RE UG R LT 2N
T WTIL RERAE T L RS . BRI
%\éébfmwto —FF . BREBROLEFER LI /33Tl
T RTOFERIZB W CTHfERIREEN B AL (K2),

IV E%

T T ARE TH 2% AW AEERRIZ LY | JREOEF
IYSV 57tk 32 BRESHZENTEIZ, 9B 2 Ik, Bifd
BEND BT EEASD YA 2 BIOFEFERER TSI, 22D
F L VHERICEDIRERIC T2 TR BN D 5
Nz, ‘7&%/@%1‘%&(/“(1%&%%710

ZIVET, BEVANVAZ SROMRR R S OV R 1
NWAZFN _J:é}\%E@ﬂfi“?D_ﬂ%%%ﬂﬁé\b@f_@@\ v
A VA RNA D ABHDMIAZHIZL > THEHESW T&E T
(Holmes, 1934 ; K&bD, 1965 ; A& ¥EH, 1984 ; Yeh and
Gonsalves, 1984 ; % %5, 1984 ; Yoshida ©, 1985 ;
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Montasser et al., 1991 ; Sayama et al., 1993,Kobori et al.
2005) o 25 SLEH R ALBRML O REYRE I T T RS
BBARDNIRLETHEEN TS (NI, 2014) , £7-. IYSV
DIET HIART ANV AL R AR IR LI hE )
DRI T E 5225203 HDEE1 5 (Resende et
al,,1991) , ZNHDZE LD St RIS THRLNTZT T
ERRIZ O W T, R E R 50 F o R
ORI ZHREL | JRPTRBE B % A B, Rl — DR RAF;
O FEKRELTHBAZED DIV ERNHS (FEH - H Il
2007),

A el OHEFERER TlX, MERIL, W T hoRBRTHE
ITET _RTOKEBNERL, Mraxday THRFEOE R
DEG LTz — 7 997K Tl B R L K~ 7=,
Srinivasan 5(2011)i%, B2 BIEE ST, IYSV HifE
DIEYLRRCT A N ADBITIEN IR D Z L2 WEL QDD
EDD, BHEHRERBRICE W CHOELITIRE MM L,
AT A ENMEELE X BT,

IYSV DFRFA~D ALFERIZ OV T, REIL TRy
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IRV L= TYSV (X, R T ZEnmEEI TS
(FEH 1L, 2007), ZRHDOIEND, XX T, 2R
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AT TR YLD T 7 F o D F R B ELN
RN ENT RIS,
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JVA(TSWV) iR GHERE T 5L, TSWV OF 7Lyt —H
YAV VT EIETHIET IYSV BT R onzun
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B 52 & AR & TV VD (Garcia-Ruizet al., 2018), IYSV
Z JRESEDLEZX D RNA P AL 75T 597 Ly
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DIRGHEREIC L DG 2 BT~ DO F L RGT
HZEE, VT ERAGIC AT T AT REEAR SR E L CE DS
HHEB XD, 2B, SYSV X, RFTANLATHY, 57
ANVAVEH 7 15 ML S 3TV % (Kosaka and Fukunishi.,
1993; Kobori et al., 2005),
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£1 IYSVARERBS LUBHRME2KOEREICLD
N. benthamiana DIRMFEIRIZE

A HLERE  FRK

= 4 =
e T
mEK 20 20 484
2 2 2 0.1
4 2 1 01
5 1 1 0.1
7 0 0 00
8 3 1 03
9 4 3 02
13 0 0 00
14 19 19 19
15 9 8 07
16 5 5 02
18 18 18 40
19 7 2 04
22 15 15 15
- 23 2 1 0.1
1. MLOFFa o TosssksTil 25 17 17 17
(£) BULVREBODR S 29 15 15 25
(BB) LAIE(THRENR SR \EEE g; :g }52; g?
, 33 16 16 09
34 18 18 36
35 16 14 45
36 20 20 135
37 20 19 107
39 18 14 8.7
41 18 15 5.1
42 4 3 02
43 20 20 144
44 18 17 6.1
45 20 19 322
47 20 20 502
49 20 20 484
50 20 20 956
2 N benthamiana\DF+ L > THEFE1 0B B DMRAEL IYSV% #1235 LT Nbenthamiana20fB {4

3 — {rrTETEr SIS (— xr - T ERL2E/ERORBSE EE EREZICRE
(E) gﬁ%@tﬁ}k@bt}ﬁ@% (E) 55%?&@1‘%(L3§%%%}§EU7—L% ﬁ&1@{$ﬁ(i*§*§4@&ﬁ&if@;ﬁ]§E

£2 23°CHEEBFHICHETRIYSVREMRE LUBEIEH 13D IETEIZKD N benthamiana§s
KUMLaAF XTI DRMREIRIZE

N. benthamiana rMLaxEay
BESIUVIEEMENe.  FELHIERE ELISA mENHLEESK  ELSA
BEE EHE BHEEEK BEE LE BEEGHK

SREE 10 10 10 8 8 8
2 0 0 0 0 0 0

4 0 0 1 0 0 0

5 2 0 2 0 0 0

7 3 0 2 2 0 9*

8 3 0 2 1 0 1*

9 3 0 2 1 0 1*

13 5 0 4 0 0 0
15 2 0 2 0 0 0
19 1 0 1 0 0 0
23 1 0 0 0 0 0
35 10 1 7 0 0 0
39 0 0 0 0 0 0
42 7 1 6 2 1 2*

IYSV&H#kIZxt L T Nbenthamiana10fB{AK ., FLaxFao12{@K
RIREAR T IEEGERRETORE
ELISAMREIZ 1T E R ZFEAEA

* :RT-PCRIZ&YIYSVERESR
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#&3 23°Co21°CREFHICHTDIYSVIREKRE LU BHEREIRDIEIEIZLDN
benthamiana$s KU RILAFTFIV DIRBRINEE

N. benthamiana kLaxFaD
MEHLIUEEHNe. FmELHLERE ELISA RENHHEREK ELISA
EEE EEE BHEERE EEE LE BHEEKEK
BEK 10 10 10 12 12 12
7 4 3 1 2 0 2*
6 4 6 0 0 0
9 5 5 8 0 0 0
42 4 1 0 2 0 2"

IYSV&HRIZ %L T Nbenthamiana1OfE{A .. MILaFFary 12{@(K
FRHEAKITERGARZETORE

ELISAREIZIX b EEAFA
* :RT-PCRIZ&VYIYSVERESR

Production and selection of Attenuated Strain Candidates of Iris Yellow Spot Virus

Yumika ITO, Yutaka MIMURA, Yoshiaki SHIZUKAWA, Shigemitsu KIMURA,
Noriyuki FURUTANI

Summary

Iris yellow spot virus (IYSV), a tospovirus transmitted by thrips, has wide range of host plants and causes a serious disease in
these hosts such as onion and Welsh onion. No direct method has been developed to control ITYSV. Therefore, we started to
develop attenuated strain of IYSV for prevention of the disease. IYSV inoculum was obtained by an infected Welsh onion in
Kyoto. The attenuated virus was selected by low-temperature treatment and passage fromI'YSV-infected Welsh onion. The test
plants, tobacco (Nicotianabenthamiana), were inoculated with juice inoculum by the carborundum method. After two weeks of
inoculation, symptom observation and DAS-ELISA test were carried out for detecting IYSV infection.

As aresult, 32 attenuated candidate strains were obtained in the 3rd subculture by subculture treatment from infected tobacco.
Using these 32 strains, the symptom of inoculation to tobacco was observed again, and 13 strains with a small number of lesion-
causing individuals were primarily selected.

Next, these 13 strains were inoculated to tobacco and lisianthus (Eustoma grandiflorum) at a temperature of 23 © C. Among the
attenuated strains that were confirmed to be infected in tobacco, 4 strains that have systemic infection in lisianthus were selected
and vaccinated again to lisianthus, and the migratory ability was similarly observed on some plants of two strains, No. 7 and No.
42. These strains were also confirmed and showed little symptom as a result of the challenge inoculation in tobacco. So these were

selected as attenuated candidates.

Key-words : TYSV, plant vaccine, Nicotiana benthamiana, Lisianthus, systemic infection
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B sREDBREFR R DEEHIC, BB Y& -
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AT RRRMICER (2018 4 10 A ~2020 £ 9 A)

REFOFREBEFTAZRIFIIA BT EAIS] ORFEEISEYT HFRRARE

AT - RN - HFRE - EAEH - BIFT - RIIEZ
AXEYMFERILE 895 : 224-235 (2020)

FESF O P BA A KR~ AfFE TERTEA 3 5] IOV T, BERPE W RGO NHERIOBRR &R
7o TWREMPBWIZER TEEIDRNEOD | HBCRL O X T, 7RISk 28 T EZEAREE0A M EL, FE3H

RITE DT AWFFEDRE FNE, FEFFRICBNTIE 7 H 5~10 BLUBENLZEL TEWIEFERNEONIEMYILE 2
DIV, RS 3.1~6.3 Bk m-2 O TIX, BRI T DIFE LN ERo7=, AT, KA HGTEmAREO AR
ETN<NTFEBHHETHE NG FEERESEML, SHICENE L, Ul TEKR D ORENREELI-bDEE X
Dic, — ., FIHERSCUEITIHT 2B D Ca PR FEOIE M A AEL DB Rl L, AR IEOF IV CEHfET
13727,

RBFIETEFTDEZEREISFaVEER

BBRABER - 8K & - AKEBEG - RHXE - MHEKRE - B ER - 80 T - PAER
EfERBREMAT IR 5 60 % : 143-144 (2018)

2016 F4AA AN AL gD T CHEEZRFETHTav H R RO BN HERIN, 7otz RETHTFavHER
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Nni=Fav BRRIL, VT 7 43I %7 Pasiphila rectangulata (Linnaeus), 3 YV 77 & s~ <% Archips nigricaudanus
(Walsingham), LA A F L AT B/ <% Ptycholoma lecheana circumclusana (Christoph)?D 3 ToH 7=, SFDHIH
Vo7 AT IR I RS ZREDRI NI, Flo, KFEIZED, V7 an<H LT T OFERT T DR ETLHT
DD TN 25T,
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A new species of the genus Synanthedon [Hubner, 1819] (Lepidoptera:
Sesiidae) from Japan

Hideshi Naka, Susumu Tokumaru, Takahiro Kukizaki, Takahiro Yano, Mizuki Yamagishi
and Yuki Matsui
Tinea 25 (Suppl. 1): 131-137 (2019)

TR FHE T CT U 2 NET DA AT EEE L, Synanthedon & D 1 HifE L L Ciid L7,
Synanthedon nashivora Naka and Yano, sp. nov. 73 2 A H /) (i - HH0)

EEIXEWNICART S S unocingulata 74 € A RX7 /3 S, haitangvora V > 33 271238 LURIMNIZIA L 47
#i3 % 8. andrenaeformis \ZHARLT 5, FA LI AD T ARBLOY A RGN FEHEROBE SY — W,
S. andrenaeformis & TRIRETED O NRL — U BENENRR D20, WThOfE & bAEZ IR TE 5, T2
ZROFERITY o T a A H L oNICETHERLT B A3, crista gnathi, valva., crista sacculi, aedeagus NZ N FR7e
Do ARIIBUED & ZAFEMMIELEOLTRESNTEY , ShlTForbRniEashsd,

B3 - EEDNESFTYNTEOREEE LTHE

4 14
= =]

T

HEMBHE 5 13 % : 653-660 (2019)

NEZYAZE, N~ H (Diptera), NEZ Y TR (Agromyzidae) ([ZBT 5/ (K& 2~3m) ORHRTH
Do NEZ U ANTOMER UL, BEOFBEPITEEIN L, S BITEEOMPRAER E 72 1T 2 &F L. BWiiRo®E
LA T Do MEBEMLWIGEICEIXAET 5, NEZ U AZOMEICLD | RFETIE, ISR TH 5 REI
mEINRNIeD, MEBERDRVGEITIIAEED O E & EITEEIT R, L, IMEERZ R L. H
FREMET T 5720, NEBIOWEICEEEL 525, — I THEE - EEE T, IR TH DENEENE S
20T, MERZTDOTNTHAEEMOREITELIKTT 5,

PREICZEWT, B - B2 FITE L, EPMEICR 2N E 7 VST HIT, Liriomyza J&D s~ "NEZY
R L. sativae BLANCHARD, ~ A E 7 U Xz L. trifolii BURGESS)., + A/ % 7 U /X L. bryoniae
(KALTENBACH), 7 ¥ 27 /€7 U= L. huidobrensis (BLANCHARD)} X O X/~ 7 U /3= L. chinensis
KATO 72 5 N Chromatomyia J& D5 & 7'V /S C. horticola (GOUREAU)D 6 FETH D, T D 6 FiNE S U
TiE, R LOMERADELIL TR Y, WIRTHT 2 Z&nEbOTRNETH D, /2, 6FNET Y AT D
B HIHRE /172 E QLW TRIRE, FEMY . BBARZMETR LD, Lo T ~EZ U ATHEHO ot R &
HET D IIIHKRIEMTRET 27 U A OMEOHE, EWERRER LU BRI EICOWTIE L < BE
THZENEELR D, £ 2 TARETIE, DBETHBEIZAR S 6 i T s Y oA gAle, AERE TOM S5
BB L OPRIEIC SN TR T 5.
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Detection of quantitative trait loci for capsanthin content in pepper (Capsicum
annuum L.) at different fruit ripening stages

Ayako Konishi, Noriyuki Furutanil, Yasuhiro Minamiyama and Akio Ohyama
Breeding Science 69 :30-39 (2019)

To breed pepper with high capsanthin content by marker-assisted selection, we constructed a linkage map of doubled-haploid
(DH) lines derived from a cross of two pure lines of C. annuum (‘S3586° x ‘Kyoto-Manganji No. 2’). Mapping of quantitative
trait loci (QTLs) for capsanthin content detected on linkage group 13 and 15 at different fruit ripening stage; they were
designated Cst13.1 and Cstl15.1, respectively. This is the first identification of QTLs for capsanthin content in any plant species.

SATHUFUOEFXREKRENVATF RFE DMSMISS DEK

INEHOF - BlEH= - XE F
AP ERERERE 2% 20-25 (2019)

IR AT i ihFE ‘DMSM188 & B A LTz, ARFRIL A AT 2 B LR E IR S3586° DRBLERMOIEMH LT
DH SRt EHEVERFO AL I ESE 2 524 L7Z F1 SfEChDH, ‘DMSMISS’ DR IFHNIAIRAIC s RESE 2 5 K0/
HTHY, REICEENDI NI T U B BN FREFE2 5 02 G2 LT, TAVE B E &N HHE TESF 2 5
T, W S L OWERE T R S B m O TTH D,
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Molecular Phylogeny and Postharvest Morphology of Petals in Two Major Nelumbo
nucifera Cultivars in Thailand

Nurainee Salaemae (Thaksin University), Seiji Takeda, Nakao Kubo and Samak Kaewsuksaeng
(Thaksin University)
Agriculture and Natural Resources 52:45-52 (2018)

Nelumbo nucifera is a symbolic flower of Buddhism and widely used for decoration in Asia. In most cases its buds are used as
cut-flowers, which usually do not open and the outer petals turn black, leading to loss of visual quality and thus decreasing their
economic value in markets. In Thailand, two major cultivars, Sattabongkot and Saddhabutra, are used and exported to foreign
countries. To investigate the difference between these two cultivars, their molecular phylogeny and postharvest morphology were
examined. Using 25 simple sequence repeat (SSR) markers, the cultivar Saddhabutra was very close to the cultivar Satabuto.
These results showed a high bootstrap (BS) value of 96%. In contrast, lotus cultivars in Thailand including Sattabongkot and
Saddhabutra, showed a BS value of 90%. Saddhabutra and Satabuto are classified in the same group with high similarity, whereas
Sattabongkot shows relatively lower similarity. Petal blackening started earlier in Saddhabutra than Sattabongkot, indicating a
vase-life difference among cultivars, with Sattabongkot and Saddhabutra having a vase life of 72 and 54 h, respectively. The
epidermal cells of normal petals of Sattabongkot and Saddhabutra showed freshness and a round shape with turgid cells. The petal
blackening was accompanied with a reduction of the area and perimeter in both cultivars. Sattabongkot had fewer stomata than
Saddhabutra. The study provided a molecular classification of the Thailand lotus cultivars and provides a useful technique for the

quantification of the postharvest quality of lotus cultivars.

ZEMWEYIC &L 5 TIZEF DR SREEERRDEOFHE

MWE S (RBFILIXP) - /MNFE (ABFRABZINERIREREVZ—) - ARER
- ARHBR -t A (REFFILKE)
HRERREAEZM 5 605 : 81-84 (2018)

We investigated the effect of various plants on the population density of Plasmodiophora brassicae, which causes clubroot
disease in crucifers. The amount of P. brassicae in soil samples was measured using quantitative real-time PCR (qPCR). The
impact of the plants used in this study was generally small under both greenhouse and field conditions. P. brassicae does not cause
clubroot disease in leaf radish (ha-daikon), but is known to be able to proliferate in the root hairs of the plant. The qPCR could

also detect an increased density of P. brassicae in soil where leaf radishes were grown.



(28) SRR SRR PEB AT o & — SRR JE R 5 43 75 (2021)

Life cycle and Genetic Diversity of Symplocarpus nipponicus (Araceae), An Endangered
Species in Japan

Seiji Takeda, Yusuke Onishi (Kyoto Prefectural University), Yoshio Fukui (Villages at the
Source of a River in Mitsuno), Takanori Ohsako (Kyoto Prefectural University) and Nakao
Kubo
Plants 7:73 (2018)

Symplocarpus nipponicus, a member of the Araceae family, is an endangered plant in several prefectures in Japan. For the
conservation of this wild species, we investigated the morphology, life cycle, and genetic diversity of three wild populations. By
fixed-point observation over several years, we found that it takes at least four years for the plant to set the inflorescences consisting
of spadices and spathes, and another two years for it to set mature seeds. To examine the genetic diversity in the wild population,
we developed 11 novel microsatellite markers and investigated the genetic variation in three populations in Kyoto Prefecture:
Ayabe, Hanase, and Momoi. The Ayabe population carried less genetic variation than the other two areas, suggesting the isolation
of the habitat and thus a higher risk of extinction. Our results provide basic knowledge of the ecological aspects of S. nipponicus,

as well as molecular techniques for the assessment of its genetic diversity, and thus are useful for the conservation of this

endangered species.

RESIUVRMALEPOTILI =0 LBRERE

AL (REMKRE) - ARPR - BKRL - THEE (REBKRF)
REMRMSE F 1265 : 17-23 (2018)

TNR=T DA AATIEH KL CTRMZ RT3, FrOEFIIDLAEE THD, Hxld, FrIiTBIToKENET
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TEREIN S AT Iy 7R E T HIERALN LR T,
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The combination of EthylBloc Sachet and 2,4-pyridinedicarboxylic acid reduces petal
blackening and prolongs vase life of cut flowers of lotus (Nelumbo nucifera Gaertn) cvs.
Sattabongkot and Saddhabutra

Nurainee Salaemae(Thaksin University), Shigeru Satoh(Ryukoku University), Wachiraya
Imsabai(Kasetsart University), Seiji Takeda, Samak Kaewsuksaeng (Thaksin University)

Scientica Horticulturae 240, 133-138 (2018)

We studied the effect of EthylBloc Sachet and/or 2,4-pyridinedicarboxylic acid (PDCA) on the petal blackening and the vase

life of two commercial cultivars. the treatment caused less ethylene production and less respiration in the flowers than the other

treatments. This method is useful for handling in commercial cut lotus flower.

Abscisic acid—mediated developmental flexibility of pistil stigmatic papillae in response
to ambient humidity in Arabidopsis thaliana

Seiji Takeda, Kohki Ochiai(Kyoto Prefectural University) , Yasuaki Kagaya(Mie University),
Wataru Egusa, Hiroaki Morimoto, Satomi Sakazono (Tohoku University), Masaoki
Osaka(Tohoku University), Moe Nabemoto(Tohoku University), Go Suzuki(Osaka Kyoiku
University), Masao Watanabe(Tohoku University), Keita Suwabe(Tohoku University)

Genes & Genetic Systems 93 (5), 209-220 (2018)

Stigmatic papillae develop at the apex of the gynoecium and play an importantrole as a site of pollination. We found that the
papillae in Arabidopsis thaliana change their length in response to altered ambient humidity: papillae of flowers incubated
under high humidity elongated more than those under normal humidity conditions. Our data suggest a flexible regulation of

papilla elongation at the post—anthesis stage, in response to abiotic stress, as an adaptation to environmental conditions.
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PtdIns(3,5)P2 mediates root hair shank hardening in Arabidopsis

Tomoko Hirano(Kyoto Prefectural University), Hiroki Konno(Kanazawa University), Seiji
Takeda, Liam Dolan, Mariko Kato, Takashi Aoyama, Takumi Higaki, Hisako Takigawa-
Imamura(Kyushu University), Masa Sato(Kyoto Prefectural University)

Nature Plants 4, 888-897 (2018)

We show that phosphatidylinositol-3,5-bisphosphate (PtdIns(3,5)P2), the enzymatic product of FORMATION OF APLOID
AND BINUCLEATE CELLS 1 (FAB1), is involved in the hardening of the shank in root hairs in Arabidopsis. These data
demonstrate that root hair shank hardening requires PtdIns(3,5) P2/ROP10 signalling.

Life cycle and genetic diversity of Symplocarpus nipponicus (Araceae), an endangered
species in Japan

Seiji Takeda*, Yusuke Onishi(Kyoto Prefectural University), Yoshio Fukui, Takanori Osaka,
(Kyoto Prefectural University), Nakao Kubo

Plants 7, E73. (2018)

Symplocarpus nipponicus, a member of the Araceae family, is an endangered plant in several prefectures in Japan. For the
conservation of this wild species, we investigated the morphology, life cycle, and genetic diversity of three wild populations.

Inside the horn of plenty: leaf-mining micromoth manipulates its host plant to obtain
unending food provisioning

Antoine Gigue(Université de Tours), Akihisa Hamatani(Kyoto Prefectural University), Taisuke
Amano(Kyoto Prefectural University), Seiji Takeda, Caros Lopez-Vaamonde(Université de
Tours), David Giron(Université de Tours), and Issei Oshima(Kyoto Prefectural University)

PLOS ONE 13 (12): ¢0209485 (2018)

Using an experimental approach, we show that leaf-mining larvae of micromoth, Borboryctis euryae (Lepidoptera:
Gracillariidae), that grow on Eurya japonica (Pentaphylacaceae), actively induce callus proliferation within their leaf-mine at
the fourth instar. This represents the first example of a leaf-miner manipulating plant development to its benefit, like a gall-

inducer. We propose to name this life style “mine-galler”.
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The localization of rice prolamin species in protein body type I is determined by the
temporal control of gene expression of the respective prolamin promoters

Ai Sasou(Kyoto Prefectural University), Takanari Shigemitsu(Kyoto Prefectural University),
Shigeto Morita, Takehiro Masumura

Plant Biotechnology 35: 405-409 (2018)

Rice prolamin species form a layered structure in the protein body type I (PB-I) storage organelle. Rice prolamins are classified
as 10 kDa, 13a-1, 13a-2, 13b-1, 13b-2 and 16 kDa prolamin. Prolamin species form layer structure in PB-I in order of 10 kDa
core, 13b-1 layer, 13a (13a-1 and 13a-2) and 16 kDa middle layer and 13b-2 outer-most layer. In a previous study, we showed
that the fusion proteins in 13b-2 prolamin-GFP, 13a-1 prolamin-GFP and 10 kDa prolamin-GFP were localized in the same layer
of PB-I as the native prolamin, when they were expressed by their respective native prolamin promoters. Our preliminary study
suggested that the temporal control of the native prolamin promoters was responsible for the localization of the respective
prolamins. The aim of this study was to determine whether the use of a prolamin promote other than the native prolamin promoter
would change the localization of prolamin-GFP fusion proteins. For this purpose, we generated transgenic lines expressing 13b-
2 prolamin-GFP and 13a-1 prolamin-GFP fusion proteins driven by each prolamin promoter other than the native prolamin
promoter. As a result, the localization of the fusion protein in PB-I was changed. Based on our results, foreign protein localization

in PB-I can be achieved by the temporal control of the different prolamin promoters.

Classification of Tea (Camellia sinensis) Landraces and Cultivars in Kyoto, Japan and
Other Regions, Based on Simple Sequence Repeat Markers and Restriction Site-
Associated DNA Sequencing Analysis

Nakao Kubo, Yutaka Mimura, Tomohiro Matsuda, Atsushi J. Nagano (Ryukoku University),
Nobuhiro Hirai (Kyoto University), Shigekazu Higashimoto (Wazuka Town Hall), Hiromi
Yoshida (Kyoto Prefectural Kizu High School), Norihiro Uemura (Fukujuen Co., Ltd.) and
Takao Fujii (Kyoto Gakuen University)

Genetic Resources and Crop Evolution 66:441-451 (2019)

The tea plant (Camellia sinensis (L.) Kuntze) of Japan is now thought to have originated in China. Actual cultivation of tea
plants presumably started in Kyoto, and then spread to other regions of Japan. Tea gardens used to be composed of heterogenic,
seed-derived populations—landraces—selected for climatic preferences and cultivation methods. Cultivars were bred from landraces
in the modern era. A number of landraces remain in Kyoto Prefecture. However, little is known about their genetic characteristics
compared with other landraces. We investigated the relationships of tea landraces and cultivars from Kyoto Prefecture and other
regions. A neighbor-joining phylogram was constructed from 113 lines including 68 landraces, 44 cultivars, and one wild relative,
based on simple sequence repeat markers. The lines could be classified into four groups (I-IV). In group I, most of the Kyoto
landraces were close to other Japanese landraces, supporting the idea of the spread of tea plants from Kyoto to other regions in
the country. The remaining lines were included into groups III and IV, apart from group II, which contained Shizuoka lines. Similar
results were observed by restriction site-associated DNA sequencing analysis using 44 cultivars. Our data provide valuable

information for the classification of tea lines, especially for the relationships of Kyoto lines among Japanese tea varieties.
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Classification of “Nabana” (Brassica rapa) Cultivars and Landraces Based on

Simple Sequence Repeat Markers

Nakao Kubo, Kumiko Onnazaka (Kyoto Prefectural Kyoto Otokuni Agriculture Improvement
Extension Center), Shinji Mizuno (Chiba Prefectural Agriculture and Forestry Research
Center) and Gento Tsuji (Kyoto Prefectural University)

Breeding Science 69:179-185 (2019)

Brassica rapa or B. napus vegetables for eating as young inflorescences and stalks are called “nabana” . Japanese nabana
includes “flower-bud type” and “stem-and-leaf type” . Chinese and European types are also known (cai-xin, zicaitai, and
broccoletto). We classified nabana belonging to B. rapa and other B. rapa vegetables. In a simple sequence repeat-based
phylogram, 49 ingroup samples were classified into four groups (I-1V). Flower-bud and stem-and-leaf types were separated into
groups I and III, respectively, with a slight overlap in group II. Cai-xin and non-heading Chinese cabbages were included in group
IV. Broccoletto was placed in group III, close to turnips. Zicaitai cultivars were included in group II. We tested for clubroot
resistance (CR) and its marker genotypes in nabana because of their agronomical importance. Ten cultivars were resistant to group
4 pathogen but not to group 2. Most of the CR cultivars had heterozygous resistance alleles in the CRb and Crrl loci, consistent
with inoculation tests. Our results suggest that Japanese nabana lines and foreign types were differentiated according to their
consumption parts and cultivar origins, respectively. This study elucidates the relationships and CR properties of nabana and

provides valuable information for the breeding of nabana cultivars.

ROSEMNTEE (BRFT/\F) OREICRIFTTHE

A (REFIKRE) - EREL (FREFILIKRZF) - EEBR (REFFILXP) -
IMNEE (REARREBZIERAREREYF—) - KNEX -
FEE— (FEFILIKRT) - ARBPR

HEERREARRI|M 2615 :129-132 (2019)

Clubroot disease (CD), caused by Plasmodiophora brassicae, is one of the most economically important diseases affecting the
Brassicaceae family of plants. We investigated the effect of CD on the yield of Hanana (Brassica rapa var. nippo-oleifera), a
Brassica vegetable cultivated for young inflorescences and stalks as edible parts. Infested field plots with different severity levels
of CD were prepared, and the disease was suppressed by pre-treatment with fungicide for nearly non-infested field plot as a control.
As evaluation parameter, the fresh weights of edible parts and the plant top were measured. Assessment of plant growth and
disease severity was done before harvest. Compared with the control, plant weight was significantly lower for plants grown in the
plot with high disease severity. The yield of edible parts showed a tendency of decrease in the infested plots. A yield reduction of
65% was shown at the highest level of disease severity (99.4), whereas yield reductions were estimated at approximately 20% in
plots with the moderate level (21.1-38.3). The present study quantified crop losses in a field of Hanana, and thus may be valuable

for assuming the impact of CD specific to Hanana production.
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Genetic Relationships of Heirloom Turnip (Brassica rapa) Cultivars in Shiga Prefecture
and Other Regions of Japan

Nakao Kubo, Hayato Ueoka (Kyoto Prefectural University) and Shigeru Satoh (Ryukoku
University)
The Horticulture Journal 88:471-480 (2019)

In Japan, many turnip (Brassica rapa) cultivars are known as heirloom vegetables, especially in Shiga Prefecture, which is
close to the old capital of Japan, Kyoto. Of these, ~‘Omikabu’ , an heirloom white turnip cultivar in Shiga Prefecture is referred
to as the ancestor of the white turnip cultivars, ‘Shogoinkabu’ , ‘Tennojikabu’ ,and ‘Yoriikabu’ .Many “red turnip”
cultivars that are red or purple-skinned varieties (and sometimes with colored flesh and petioles), also grow in Shiga Prefecture,
and are mainly processed into pickled vegetables. However, their origins have not yet been fully verified. In this study,
construction of neighbor-joining phylograms and population structure analyses were performed based on eight simple sequence
repeat markers for white and red turnips, plus two non-turnip B. rapa vegetables (Chinese cabbage and mizuna). For the white
turnip-related lines, a claim that ~ ‘Shogoinkabu’ , ‘Tennojikabu’ ,and ‘Yoriikabu' are derived from ‘Omikabu’ could
not be supported in this study because  ‘Omikabu’ lines were separated from the above three cultivars in the phylogram. In
contrast, an  ‘Omikabu’ line, ‘Omikabura RU’ , formed a cluster with  ‘Jonansensuji mizuna’ , suggesting a genetic
relationship (a crossing in the past) between them. For red turnips, close placements of ~ ‘Kisobenikabu’ - ‘Shinshukabu’ ,
Hinona’ - ‘Kitanoshokabu' ,and ‘Biwakobenikabu’ - ‘Yurugikabu’ were found in the phylogram, each of which was in
good agreement with the proposed cultivar’ s origin. The data in this study provide useful information for understanding the

genetic relationships among Japanese heirloom turnip cultivars.
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Classification of "Kintoki Ninjin" And Other Groups of Carrot (Daucus carota) Based
on Simple Sequence Repeat Markers

Nakao Kubo, Risa Yamashita (Kyoto Prefectural University), Michiyo Tani, Koji Ozaki,
Toshiro Fujiwara and Yutaka Mimura
Breeding Science 69:688-695 (2019)

Carrot (Daucus carota) is cultivated in temperate regions for its taproot. Eastern and Western types have been differentiated. In
Japan, the former type is categorized into Kintoki, Takinogawa oonaga, and Toso, with a few local cultivars. However, their
genetic relationships are unclear because of the paucity of reports. We classified the Japanese Eastern and selected Western types
based on simple sequence repeat (SSR) markers. Field traits, including root weight, length, diameter, and skin color, were also
examined. Our field tests showed clear differences between the Kintoki and Western-type cultivars, confirming their
differentiation. A phylogram based on nine SSRs classified 24 cultivars into groups I and II. Group I included all Eastern-type
carrots examined (Kintoki and Toso groups, plus two local and two foreign cultivars), with the exception of an Indian cultivar (
Pusarudhirared’ ). Among them, red carrots including Kintoki were clustered into two subgroups. Western-type, Eastern-Western
hybrid,and ‘Pusarudhirared’ were included in group II. A population structure analysis revealed the split between the Eastern
and the other types. This study elucidates the genetic characteristics of the Eastern type of carrot, which will be valuable

information for carrot breeding, especially when using the Eastern type as a source.
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Pattern analysis suggests that phosphoenolpyruvate carboxylase in maturing soybean
seeds promotes the accumulation of protein

Naoki Yamamoto(Kyoto Prefectural University), Takehiro Masumura, Kentaro Yano(Meiji
University) and Toshio Sugimoto(Kobe University)

Bioscience, Biotechnology, and Biochemistry 83: 2238-2243 (2019)

The protein and oil contents in soybean seeds are major factors in seed quality. Seed proteins and oils are synthesized from sucrose
and nitrogenous compounds transported into maturing seeds. In this study, we compared changes in the activity of
phosphoenolpyruvate carboxylase (PEPC) and the accumulation profiles of protein and oil in maturing seeds of two soybean
cultivars, which exhibit different protein and oil contents in seeds, to determine the interrelationships of them. A principal
component analysis indicated a concordance of seed PEPC activity with the protein content, but did not with the oil content. PEPC
activity per seed was highest in the late maturation stage, when the physiological status of the vegetative organs drastically
changed. The high-protein cultivar had higher PEPC activity compared to the low-protein cultivar. These results highlight the
biological role of PEPC in the synthesis of protein, therefore it was implied that PEPC could be a biomarker in soybean breeding.

Detection of quantitative trait loci for capsanthin content in pepper (Capsicum annuum
L.) at different fruit ripening stages

Ayako Konishi, Noriyuki Furutani, Yasuhiro Minamiyama(Kyoto University of Education),
Akio Ohyama(NARO)

Breeding Science 69: 30-39 (2019)

Capsanthin, the main carotenoid of red pepper fruits, is beneficial for human health. To breed pepper (Capsicum annuum L.) with
high capsanthin content by marker-assisted selection, we constructed a linkage map of doubled-haploid (DH) lines derived from
a cross of two pure lines of C. annuum (‘S3586° X ‘Kyoto-Manganji No. 2”). The map, designated as the SM-DH map,
consisted of 15 linkage groups and the total map distance was 1403.8 cM. Mapping of quantitative trait loci (QTLs) for capsanthin
content detected one QTL on linkage group (LG) 13 at 90 days after flowering (DAF) and one on LG 15 at 45 DAF; they were
designated Cst13.1 and Cst15.1, respectively. Cst13.1 explained 17.0% of phenotypic variance and Cst15.1 explained 16.1%. We
grouped DH lines according to the genotypes of markers adjacent to Cst13.1 and Cst15.1 on both sides. The DH lines with the
alleles of both QTLs derived from ‘S3586 " showed higher capsanthin content at 45 and 90 DAF than the other lines. This is the
first identification of QTLs for capsanthin content in any plant species. The data obtained here will be useful in marker-assisted

selection for pepper breeding for high capsanthin content.



(36) SRR SRR PEB AT o & — SRR JE R 5 43 75 (2021)

Nitrogen fertilization affects yields and storage compound contents in seeds of field-
grown soybeans cv Enrei (Glycine max. L) and its super-nodulating mutant En-b0-1
through changing N; fixation activity of the plants

Hideo Hamaguchi(Kobe University), Naoki Yamamoto(Sichuan Agricultural University),
AKkinori Takeda(Kobe University), Takehiro Masumura, Toshio Sugimoto(Kobe University)
and Tetsushi Azuma(Kobe University)

Soil Science and Plant Nutrition (2019) do0i:10.1080/00380768.2019.1692636

We compared the protein and oil contents, seed yields, and natural abundance of 15N (o 15N) of seeds from the plants of the
cultivar Enrei, which has moderate nodulating ability (Enrei) with those of its two near-isogenic lines (NILs), a super-nodulating
genotype of Enrei, i.e., En-b0-1, and a non-nodulating genotype of Enrei, i.e., En1282. Plants of these three genotypes were grown
on four types of field plots with different types of urea coated slow-release nitrogen (N) fertilizers (CUSLNFs) which delivered
N in different manners during plant growth. The seed yield of the En1282 plants was similar to that of the Enrei plants but much
greater than that of the En-b0-1 plants when the plants were grown on the field to which a CUSLNF with a long lifespan was
applied. The amounts of protein per seed were positively correlated with those of oil per seed in the case of En1282 plants
irrespective of the field N conditions. The seed protein contents were proportional to the seed weight in both En1282 and Enrei
plants. Such a relationship was not observed in the En-b0-1 plants, and the protein and oil contents in the seeds of En-b0-1 plants
were negatively correlated with each other. These observations suggested that the N supply to maturing seeds was a key to the
protein contents in the En1282 and Enrei plants and that the C supply to maturing seeds was a key to the protein contents in the
En-b0-1 plants. The comparison of the o 15N values, protein contents, and seed yields of seeds from En1282 plants suggested
that the Enrei plants assimilated considerable amounts of N from the soil during the late plant growth. We concluded that high

N2 fixation activity depressed the amounts of oil per seed and changed the protein and oil contents in soybean seeds.

Comparative analysis of ROS-producing enzymatic activity of Arabidopsis NADPH
oxidases

Hidetaka Kaya(Tokyo University of Science), Seiji Takeda, Masaki J. Kobayashi(Japan
International Research Center for Agricultural Sciences), Sachie Kimura(Tokyo University of
Science), Ayako lizuka(Tokyo University of Science), Aya Imai(Tokyo University of Science),
Haruka Hishinuma(Tokyo University of Science), Tomoko Kawarazaki(Tokyo University of
Science), Kyoichiro Mori(Tokyo University of Science), Yuta Yamamoto(Tokyo University of
Science), Yuki Murakami(Tokyo University of Science), Ayuko Nakauchi(Tokyo University of
Science), Mitsutomo Abe(The University of Tokyo), and Kazuyuki Kuchitsu(Tokyo University
of Science)

Plant Journal 98 (2), 291-300 (2019)

With a heterologous expression system, we found a range in ROS—producing activity among the AtRbohs with differences up to
100 times, indicating that the required ROS amount is different in each situation where the AtRbohs act. Our data indicate that
Rbohs possess different ranges of enzymatic activity, and that some Rbohs have evolved to carry specific functions in cell
growth.
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Pulsing with Magnesium Oxide Nanoparticles Maintains Postharvest Quality of Cut
Lotus Flowers (Nelumbo nucifera Gaertn) ‘Sattabongkot’ and ‘Saddhabutra’

Anurag Sunpapao(Prince of Songkla University), Prisana Wonglom(Thaksin University),
Shigeru Satoh, Seiji Takeda, Samak Kaewsuksaeng(Thaksin University)

The Horticulture Journal 88 (3), 420-426. (2019)

We investigated the effect of magnesium oxide nanoparticles (MgO NP) in terms of maintaining postharvest quality of the lotus
cut flower buds (Nelumbo nucifera Gaertn) ‘Sattabongkot’ and ‘Saddhabutra’. Based on our results, we suggest that 0.1 and
0.3% MgO NP suspensions may be applied as an alternative way to preserve the postharvest quality of cut lotus flower buds.

Comparative transcriptome analysis of galls from four different host plants suggests the
molecular mechanism of gall development

Seiji Takeda, Makiko Yoza(Kyoto Prefectural University), Taisuke Amano(Kyoto Prefectural
University), Issei Ohshima(Kyoto Prefectural University), Tomoko Hirano, Masa H.
Sato(Kyoto Prefectural University), Tomoaki Sakamoto(Kyoto Sangyo University), and Seisuke
Kimura(Kyoto Sangyo University)

PLOS ONE 14 (10), ¢0223686 (2019)

To identify genes involved in gall development, we performed RNA-sequencing based transcriptome analysis for leaf galls. We

examined the young and mature galls of Glochidion obovatum (Phyllanthaceae), induced by the micromoth Caloptilia
cecidophora (Lepidoptera: Gracillariidae), the leaf gall from Eurya japonica (Pentaphylacaceae) induced by Borboryctis euryae
(Lepidoptera: Gracillariidae), and the strawberry-shaped leaf gall from Artemisia montana (Asteraceae) induced by gall midge
Rhopalomyia yomogicola (Oligotrophini: Cecidomyiidae). Our results suggest that gall development involves common
processes across gall inducers and plant taxa, providing an initial step towards understanding how they manipulate host plant
developmental systems.
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Investigation on The Epoxidation of Piperitenone, and Structure-Activity Relationships
of Piperitenone Oxide for Differentiation-Inducing Activity

Ryohei Sato (Tokyo University of Science), Azusa Sasaki (Kyoto Prefectural University), Yuko
Mori (Tokyo University of Science), Mio Komai (Kyoto Prefectural University), Shogo Kamo
(Kyoto Prefectural University), Mai Onuki (Kyoto Prefectural University), Takafumi Seki
(Tokyo University of Science), Zen Kawabe (Tokyo University of Science), Shu Miyajima
(Tokyo University of Science), Shusuke Tomoshige (Tokyo University of Science), Tsuneomi
Kawasaki (Tokyo University of Science), Shuichi Sato (Kyoto Prefectural University), Takako
Nakamura (Kyoto Prefectural University), Nakao Kubo, Seiji Takeda, Shuichi Date (Kyoto
Prefectural University), Shigehisa Okamoto (Kagoshima University), Panida
Boonyaritthongchai (King Mongkut’ s University of Technology Thonburi), Krit
Thirapanmethee (Mahidol University), Mullika Traidej Chomnawang (Mahidol University),
Bhanubong Bongcheewin (Mahidol University), Thuy Linh Nguyen (Hanoi Medical
University), Huong Lan Thi Nguyen (Hanoi Medical University), Huong Thi Le (Hanoi Medical
University), Yasushi Nakamura and Kouji Kuramochi (Tokyo University of Science)
Journal of Oleo Science 69:951-958 (2020)

Piperitenone oxide, a major chemical constituent of the essential oil of spearmint, Mentha spicata, induces differentiation in
human colon cancer RCM-1 cells. In this study, piperitenone oxide and trans-piperitenone dioxide were prepared as racemic forms
by epoxidation of piperitenone. The relative configuration between two epoxides in piperitenone dioxide was determined to be
trans by '"H NMR analysis and nuclear Overhauser effect spectroscopy (NOESY) in conjunction with density functional theory
(DFT) calculations. Optical resolution of (==)-piperitenone oxide by high-performance liquid chromatography (HPLC) using a
chiral stationary phase (CSP) afforded both enantiomers with over 98% enantiomeric excess (ee). Evaluation of the differentiation-
inducing activity of the synthetic compounds revealed that the epoxide at C-1 and C-6 in piperitenone oxide is important for the
activity, and (+)-piperitenone oxide has stronger activity than (-)-piperitenone oxide. The results obtained in this study provide
new information on the application of piperitenone oxide and spearmint for differentiation-inducing therapy. Furthermore, natural
piperitenone oxide was isolated from M. spicata. The enantiomeric excess of the isolated natural piperitenone oxide was 66% ee.
Epoxidation of piperitenone with hydrogen peroxide proceeded in a phosphate buffer under weak basic conditions to give (*)-
piperitenone oxide. These results suggest that the nonenzymatic epoxidation of piperitenone, which causes a decrease in the
enantiomeric excess of natural piperitenone oxide, is accompanied by an enzymatic epoxidation in the biosynthesis of piperitenone
oxide.
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The plant-type phosphoenolpyruvate carboxylase Gmppc2 is developmentally induced
in immature soy seeds at the late maturation stage: a potential protein biomarker for
seed chemical composition

Naoki Yamamoto(Kyoto Prefectural University), Toshio Sugimoto(Kobe University),
Tomoyuki Takano(Meiji University), Ai Sasou(Kyoto Prefectural University), Shigeto Morita,
Kentaro Yano(Meiji University) and Takehiro Masumura

Bioscience, Biotechnology, and Biochemistry 84: 552-562 (2020)

Phosphoenolpyruvate carboxylase (PEPC) is a carbon-fixing enzyme with critical roles in seed development. Previously we
observed a positive correlation between PEPC activity and protein content in mature seeds among soybean cultivars and varietal
differences of PEPC activity in immature seeds, which is concordant with seed protein accumulation. Here, we report a PEPC
isoform (Gmppc2) which is preferentially expressed in immature soybean seeds at the late maturation stage. Gmppc2 was co-
expressed with enzyme genes involved in starch degradation: «-amylase, hexokinase, and «-glucan phosphorylase. Gmppc2
was developmentally induced in the external seed coats, internal seed coats, hypocotyls, and cotyledons at the late maturation
stage. The expression of Gmppc2 protein was negatively regulated by the application of a nitrogen fertilizer, which suppressed
nodule formation. These results imply that Gmppc?2 is involved in the metabolism of nitrogen originated from nodules into seeds,
and Gmppc2 might be applicable as a biomarker of seed protein content.

Stress Responses of Shade-Treated Tea Leaves to High Light Exposure after Removal
of Shading

Satoshi Sano(Kyoto Prefectural University), Tetsuyuki Takemoto, Akira Ogihara(Kyoto
Prefectural University), Kengo Suzuki(Kyoto Prefectural University), Takehiro Masumura,
Shigeru Satoh(Ryukoku University), Kazufumi Takano(Kyoto Prefectural University), Yutaka
Mimura and Shigeto Morita

Plants 9: 302 (2020) doi:10.3390/plants9030302

High-quality green tea is produced from buds and young leaves grown by the coveringculture method, which employs shading
treatment for tea plants (Camellia sinensis L.). Shading treatment improves the quality of tea, but shaded tea plants undergo
sudden exposures to high light (HL) at the end of the treatment by shade removal. In this study, the stress response of shaded tea
plants to HL illumination was examined in field condition. Chl a/b ratio was lower in shaded plants than nonshaded control, but
it increased due to exposure to HL after 14 days. Rapid decline in Fv/Fm values and increases in carbonylated protein level were
induced by HL illumination in the shaded leaves on the first day, and they recovered thereafter between a period of one and two
weeks. These results revealed that shaded tea plants temporarily suffered from oxidative damages caused by HL exposure, but
they could also recover from these damages in 2 weeks. The activities of antioxidant enzymes, total ascorbate level, and
ascorbate/dehydroascorbate ratio were decreased and increased in response to low light and HL conditions, respectively,
suggesting that the upregulation of antioxidant defense systems plays a role in the protection of the shaded tea plants from HL
stress.
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Rapidly evolving phosphoenolpyruvate carboxylase Gmppcl and Gmppc7 are highly
expressed in the external seed coat of immature soybean seeds

Naoki Yamamoto(Meiji University), Tomoyuki Takano(Meiji University), Takehiro
Masumura(Kyoto Prefectural University), Ai Sasou(Kyoto Prefectural University), Shigeto
Morita, Toshio Sugimoto(Kobe University), Kentaro Yano(Meiji University)

Gene 762: 145015 (2020) doi:https://doi.org/10.1016/j.gene.2020.145015

Phosphoenolpyruvate carboxylase (PEPC) is a carbon fixation enzyme which probably plays crucial roles in seed development.
A greater number of PEPC isoforms are encoded in the soybean genome, while most of the PEPC isoforms are functionally
unknown. In this study, we investigated on soybean PEPC expressed in the external layer of seed coat (ELSC) during seed
formation. PEPC activity in ELSC ranged from 0.24 to 1.0 U/g F.W., which could be comparable to those in whole seeds at U
per dry matter. Public RNA-Seq data in separated soybean seed tissues revealed that six plant-type PEPC isogenes were
substantially expressed in ELSC, and Gmppcl and Gmppc7 were highly expressed in hourglass cells of ELSC. Gene Ontology
enrichment of co-expressed genes with Gmppcl and Gmppc7 implicated a role of these isogenes in assisting energy production
and cellulose biosynthesis. ~ Comparison of PEPC sequences from 16 leguminous species hypothesized adaptive evolution of
the Gmppcl and Gmppc7 lineage after divergence from the other plant-type PEPC lineages. Molecular diversification of these
plant-type PEPC was possibly accomplished by adaptation to the functions of the soybean seed tissues. This study indicates that
energy demand in immature seeds may be a driving force for the molecular evolution of PEPC.

Establishment of the Embryonic Shoot Meristem Involves Activation of Two Classes of
Genes with Opposing Functions for Meristem Activities

Mitsuhiro Aida(Kumamoto University), Yuka Tsubakimoto(Nara Institute of Science and
Technology), Satoko Shimizu(Nara Institute of Science and Technology), Hiroyuki Ogisu(Nara
Institute of Science and Technology), Masako Kamiya(Nara Institute of Science and
Technology), Ryosuke Iwamoto(Nara Institute of Science and Technology), Seiji Takeda, Md
Rezaul Karim(Bangladesh Agricultural University), Masaharu Mizutani(Kobe University),
Michael Lenhard(University of Potsdam) and Masao Tasaka(Nara Institute of Science and
Technology)

International Journal of Molecular Sciences 21 (16), 5864 (2020)

We present evidence that the two KNOX genes STM and KNAT6 together with the two other regulatory genes BLR and LAS are
functionally important downstream genes of CUCI and CUC2, which are a redundant pair of genes that specify the embryonic
shoot organ boundary. The results establish the roles for CUCI and CUC?2 in coordinating the activation of two classes of genes
with opposite effects on shoot meristem activity.
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