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Studies on photoperiodic regulation of flowering time: altering a long-day plant
to a short-day plant
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FT expression was higher in short-day than long-day condition in elf3;gi. FT
expression level under short-day condition was decreased by night-break. In addition to Ler
background, elf3;gi mutant candidates in Ws and Col backgrounds were screened, identified and
characterized.elf3;gi in Ler background exhibited an early flowering phenotype under short-day in
natural field condition, in a similar way to that in laboratory condition.elf3 and gi mutant seeds
of Brassica rapa were obtained. These mutant seeds together with control were sown and flowering
time of these plants were investigated. elf3 and gi mutants in Brassica rapa were crossed to produce
elf3;gi double mutants.

Molecular Genetics

photoperiodic response



B X C—19, F—19—1. Z—19 (G®)

1. ARSI O &

JEEIAA~DIGEMET, BICR B, A, TPED 3 2 A FITRBIS D, ilx DLW AS
2 MR L0 b AN RERBE O e 2 < 72 5 LHESRE DR SN D DR AR T %,
W, BRABEH &0 BAFEREL ORI 3 & < 72 % LAEGRE DBSER S D D35 H PEAEY T
%, AFERELOEGIRT SR & & 3BIRe <L BISHIFN O —EHRRICERE DRSNS
DR, FHAED T D, KEHISEE LR U X AOHER ORI ITEERBEGRR S 5 Z &b
2o TWND, BFZEBRAAGHITIE, EIZT A XFAFRA 22 HWTZED 6 BAESIEIC B o
LA FHECHE R U X AHIENCE D DB F P EBE S L T\, RAMEY TH LA X
FAFEEAMEH DA R EHNT, BALEARMETORNG TRIREHDWVITERE LD,
D YEJE M 2 R IR A BRAR B S . £ ORI T2 FE STz, & AEEY T
bHuAXF AT LE AR OA X OIS W OIS EME 2T 2T AN
BEREIN TV, Ll RAMEH CTH L uA X T AT 2R AT 5 2R ERSRH
PR DA x 2 & APEIC T DA REIFAE SN TR LT, YOS EEICE T 507
IR TH -7,

2. DB

ERAMDaA X+ X) (Arabidopsis thaliana) % AT L U C, SEHOEEE ALY | &
APEZ & D HRFUTFET 5 S F S E AN EMEO FEEL (FAgRL) 237, £ Do 15k
ZHONNCT D, FIT, BRICHBEA DO v A XX FOEAMEREKEZHNT, 1) 57FEs
F.o2) MEMTOEI, 3) A4 BRu—L/bT A7 VT b= L/ T ORRT =472
EORKET —Z T, 4) BORE T NG 72 E DL TR RHTIC K 0 | W O BRAE - Tl I
i 2 BRI 2 BRI 217 5 . JeEAMISEMEZ W LB O 73 BRI K D | i
B ETAH% S B b OETHEM SN D REF R~ OIS TRetE 2ok U, feka et m b
& HIERBR BEOR 2 D FESVIRAE Y 2 X 5,

3. WHEDTTE

G 1D ERAMEEREKICR T DAL A T = X L OBE

(1) BpAER, TRBAMEONLEBISEEN L AYEICER SN T ERIK (elf3/g1, elf3/cry2,
lhy;ccal, EBMACHIRERMARSE) |, EAMISEEEZELE LT-ERIK (g, co, elf3, 1hy-1
)| ZEA, BB, EAS T TRE LIS, ERETORR Y — 128D & 9 e fHEs
DD, v~ 78T LA « qRT-PCR » WA > — 7 = o —2HWTEIT 56 2 & & LT,
o, AXR v— AT ATV, FERICOWTHITT 22 & & LT,

(2) EHMERDT YV HAO FIBETRRE— 27 OMEIE., 94 M 7528E#; LV Ey X
Nz, kit (1) ONEIMGEM: & BFAER K OB RKRFEEZ AT, FT BB T & Mo REH#E5E



BFORBUIZONT, T4 FATILLD Yy MIROFEEMRET D2 L& L, elf3:gi %
BARIZIWT, FTREEOLEEE AR L 2 D05 2 & & LT,

(3) VYA XFTAFTOAIRTal 4 TITBWT, elf3 g “HARIKZHEEL, HMAMPE
NENDIDEMRT DI E Li-, 72, HEE LTz elf3:gi “EEBRKOIE % Wi E 7= 133)E
T O R RAROBEE - @it 2175 2 & & LT,

FRE2) R RAMZE RO EIMRELIC R T D AERRISE OfftT

(1) BPAMREL (2N O 5 B HLR) ICRB W TRRT —# (KRiR. WE, RERLS) 2 B8N
L bz, HHMERKOIRISE 252 L L Lic, AOPDIHERE L, 12 [|/545 0
BEET =2 2B T5 28 & Lic, MHMERK elf3er BNARFIM T TOERAMZ RS %
T o2 L e L,

GRE3) R AMEEY O/E BRI BT 2 80T 7 Vit

(1) FEE 1 LR 2 0FEBRT — % OEEE 2T, K AYEY O ARG 2800E 7
IRHT 24T 5 Z & & UTe, MR T TFIEIC X DMITIC L Y | KIREBOR TRELENZET 5
BET - ZRIGHEMSE RN — 2 AT 28 & LT, 72, Web 7 —HF X— R LOXERT —
2 & OGS | BRI B 2R T8 T - ZIRIEEMERE N — 2R R T2 L L
L7z,

(2) HE 1 L 2 12T 2 2 FROFERT—Z &b &2, & AMEY OE R YR I
TOBIET VT AATO 2 & & Lz, BTy - 7a ) 7o iia, R IIE ., R iy
FFFRR, BIREEMNC L2 Uy b SN2 L% ERHE & LT, EROBIET L 2L
THZEL LT

GRE 4 MEBHHWOE A MEERIROBEE - fifT
(1) vaA XFTXFLUSNOERTEY E U T Brassica rapa 73 ¥ 718 E L. CRISPR/Cas9 % H\»
727 ) BREEIRIC L0 | ELF3 RO GTFRRMEEAR T 0 ZEB R THER OVER & AT 21T 9 2

e L7,

(2) ERAMZRPENBE IV, B8 1, 3 LRBRIC, T 27 U7 h— ARt RO A
ZARw— N BT AT AT 2L L LT,

(1) AR LTI, BASFMHTOEFRERSRET LD bRERERFOESEN VL 20 B
WX L7, BHMERKTSHD elf3;¢gl TX, FTEETORIETEASMATTELS, EH



KT TIEELS 2D Z 2R LT,

(2) % H RGP OERRREDC RS D O b & TiE, BAMERKTH D elf3 gi
T, FTEBIETFORBRENMETT5Z L ol L,

(3) GI BinFOWRPIFEBURMEIASE T THEdE L2, @A X3/ k322 &% R
H U7z, BEHEEREE 7213 B B R T O RE R L DS EERAREEH LT, W O OE R
M Cl-ox DINRAEBEICHMETHZ L2 RH LT,

(4) Ws XN Col 55D el f3ZEFARZ FAUVNT, EMS 12 X 2 RS B A R DIVEH. elf3, g
CEA AR O B, A RAROMNT & FEhE LT,

(5) Leri§E:d elf3,gi ZERAKZ N T, EMS T L 54 522K HE AN ZFEOIEH. elf3,g1
BEOMIE « HE5RA BNl O BB, & BRI & ki L 7=,

(1) BpAER L 3iic, EAMERIKCTH D elfs gf Tlk., EBRENSMT L RS, BREM:
TOEBEMTOHFNERBERME T LY LRBREROEMIN DR RV RKRE LR L%
R LT,

(

au
3

#3)

A 3IZOWTIE, HAIEHE L72@ Y ISITRFEAE £ 9, Rz 55 Z L TE o T,

(1)vuaAXFRXFLUSNOE BN & U T Brassica rapalZ 9 252288 7-, John Innes
Centre £V | GIGANTEA & ELF3 OFAFIWERAR 1 D IRIHRE BAKRH O T % £ N ENEBRATF
L7z, BEAKORHSME T CHIEL, 22 b u—/Uil & OLERRE 2 Lk U 72, 2 RKFET- 0
B AATV, CHAREOEH 2R AT,



5 5 4 4

Kentaro Mori, Martine Lemaire-Chamley, Joana Jorly, Fernando Carrari, Mariana Conte, Erika 72

Asamizu, Tsuyoshi Mizoguchi, Hiroshi Ezura, Christophe Rothan

The conserved brassinosteroid-related transcription factor BIMla negatively regulates fruit 2021

growth in tomato

Journal of Experimental Botany 1181, 1197
DOl

10.1093/jxb/eraa495

Ryosuke Hayama, Peizhen Yang, Federico Valverde, Tsuyoshi Mizoguchi, lkuyo Furutani-Hayama, 19;9(1)

Richard D. Vierstra, and George Coupland

Ubiquitin carboxyl-terminal hydrolases are required for period maintenance of the circadian 2019

clock at high temperature in Arabidopsis

Scientific Reports 17030
DOl

10.1038/s41598-019-53229-8

Kelsey Coyne, Melissa Mullen Davis, Tsuyoshi Mizoguchi, Ryosuke Hayama 25

Temporal Restriction of Salt Inducibility in Expression of Salinity-Stress Related Gene by the 2019

Circadian Clock in Solanum lycopersicum

Plant Biotechnology 195, 200
DOl

10.5511/plantbiotechnology.19.0703a

Hayama R, Mizoguchi T, Coupland G. 35

Differential effects of light-to-dark transitions on phase setting in circadian expression 2018

among clock-controlled genes in Pharbitis nil.

Plant Signal. Behav. 225, 235

DOl
10.1080/15592324.2018.1473686.




Choi SW, Hoshikawa K, Fujita S, Thi DP, Mizoguchi T, Ezura H, Ito E. e-journal

Evaluation of internal control genes for quantitative realtime PCR analyses for studying fruit 2018
development of dwarf tomato cultivar “Micro-Tom".

Plant Biotech. e1473686-3

DOl
10.5511/plantbiotechnology.18.0525a.

11 1 2

Columbia

2021

PTA7

61

2020

Murayama Y, Kuroki K, Hara M, Miyata K, Hayama R, Ito E, Choi SW, Mizoguchi T.

Inversion of photoperiodic response by mutations of circadian clock genes in Arabidopsis thaliana.

International Symposium on Biological Material Science -Aiming at Future Interdiciplinary Collaborations

2018




Sakamoto A, Miyara K, Kobayashi M, Hayama R, Ito E, Choi SW, Misoguchi T.

Gibberellic acid and PTA7 may control flowering time and stem elongation via a common genetic pathway in Arabidopsis
thaliana.

International Symposium on Biological Material Science -Aiming at Future Interdiciplinary Collaborations

2018

early flowering 3 (elf3);gigantea (gi)

36

2018

Thy;ccal pta7

36

2018

134 60

2018




Hayama R, Mizoguchi T, Coupland G.

Differential effects of light-to-dark transitions on phase setting in circadian expression among clock-controlled genes in
Pharbitis nil.

The 60th of Annual meeting of the Japanese Society of Plant Physiologists

2019

Tsuyoshi Mizoguchi

Inversion of photoperiodic response by mutations of circadian clock genes in Arabidopsis thaliana

Tunisia-Japan Symposium on Science, Society and Technology (TJASSST 2017)

2017

Ryosuke Hayama, Liron Sarid-Krebs, Rene Richter, Virginia Fernandez, Tsuyoshi Mizoguchi, George Coupland

PSEUDO RESPONSE REGULATORs stabilize CONSTANS protein to promote flowering in response to day length

International Symposium on Plant Photobiology, 2018

2018

Ryosuke Hayama, Liron Sarid-Krebs, Rene Richter, Virginia Fernandez, Tsuyoshi Mizoguchi, George Coupland

PSEUDO RESPONSE REGULATORs stabilize CONSTANS protein to promote flowering in response to day length

The 59th Annual Meeting of the Japanese Society of Plant Physiologists

2018







