[2R2 sz

LAV

2 HF—F U Y

Science Tokyo Research Repository

Od/dodn
Article / Book Information

oo(@o)

Citation(English)

Type(English)

lebsormidiumnitensO 000000000 OOO0O0O

0o:00@O),

oooooo:0o0o0ooo,

0000:00125140,

00 000:20230 90 220,

ooooo:oooo,
0O00:0000,0000,0000,0000,000,0000

Degree:Doctor (Science),

Conferring organization: Tokyo Institute of Technology,
Report number:[J 0 1251401,

Conferred date:2023/9/22,

Degree Type:Course doctor,

Examiner:,,,,,

Summary

Powered by T2R2 (Science Tokyo Research Repository)



http://t2r2.star.titech.ac.jp/

(FHRR )

Doctoral Program

wm X EE

THESIS SUMMARY

Foea—RA EmBR TR % HRE L (RU)) - it ( o)
Department of, Graduzte major in APl T2 a—A Academic Degree Requested Doctor of

s : == % N :

A FEE] ] g Tk
Student” s Name Chief Examiner

g5 (Fn3 2000 FHEEE)
Thesis Summary (approx.2000 Japanese Characters )

A= UNIHEY DT A SCERIE N O 2 I AR T e AL Db AR LT Th D, A—F
DY T FIMMEEER D G FHIBEIC OV TL, v aA X T X0, 27 EEAAEDZ O TZFRICE > TS D
ZEPHLMNIENTE T, MAEMIZEIT 5 EE et =X v TP NMRETA XV UZRRTH D
Transport Inhibitor Response 1/Auxin Signaling F-box (TIRL/AFB) & A —F T U NHEETHZ LIk -»T
BRthT D, A —F v LHEE L2 TIRI/AFB (X, A —F L VIS0 ADOFHSIKR T 5 Auxin/Indole-3-Acetic
Acid (Aux/IAA) EFHEAEA L. 2 X F - r TV —ARIZL D Aux/IAA DR ZFHE S % Aux/IAA 13 Auxin
Responsive Factor (ARF) 5B K+ EFHAAEM T2 Z &I12L V. ARF OEHTH 54— %2 VInEBGF OIRE
ZHIHI LTV DA, Aux/TAA DA RIC K - T, ARF 8 L. A—F 2V RENFE SN D,

o K A Dok LAEC I DI S ) AEITIC L o T, 2D K S AR TIRI/AFB 24 LA —F v 7
IRTEEIC D D A F1E i B IES RIESHTWA Z E RSN > T2, LIz~ T, TIRI/AFB 4 L 7=
A =X T T IRED Sy T HAR I R FAEY) O LIRS STz LB 2 b DM, [ ERE LIRS 43
L7 BRI W T TIRI/AFBBEB TITHEAINTE LT, BEICB T 24 —F v o v 7T B EEREIC OV T
EDLLWRFEHTH D,

ZOBEENGE Y OA —F 2 v T VRERE S HBL L ZBEZH S NS T D 72D, BAFEETIE
W LHEM OPRERETH DA N LT NEED 1 > TH S Klebsormidium nitens DIRNT &TH> C& Tz, TNET
I, K nitens S TIRI/AFBIEGTHHR L TR WICHEb LT, A4 —F U LRI X -, Mg i
S, ZHOBETORANFEEIND Z L 2HE L T 5D (Ohtaka et al. 2017), F£72B3 KA A VEsEK T
ABI3 DS AESITd % RY £F — 7 (TGCATG) 23, A — % ¥ VIREBHAEF D 7 1 & — & —HII B e L,
Nicotiana benthamiana \ZE\F 5 —1BHIRERZH B3 RAAL VERBERFOAZ ) —= 712k »> T, 4—
XU VIRERIR T KnlBDI D7 T — 2 —EHIE A LT BB EICEE D 5 KnRAV SR BRI - & RIE L7z GEE, 7
% 30 FEEEE RS0 o

AWGETIX, K nitens \IZBIFHA—F L0 v 7T/ REEMEEZ L0 EFEMICHA LTI 5729, KnRAV 256
A= o VR EMRG T RBCBE D DI EN T O & 57 AT 21T - 72,

N, benthamiana \Z¥F % GUS/LUC AT & in vitro DNA F5E AT OFEE. KnRAV 855K 11X, 7n silico fBHT
WIZEDHEEIN TV RY EF—T7TiE7 <, CCT6 2 & LBHOBSNEF— 7 AT 2F T, KnlBDl 7' 1%
—H—Z N LI RBFEICED S Z VRSN, £72. KnRAV 28 KnLBDI YA D A —% 3 U B s DI,
FEIZH Do TWAENE I MBI T B7-%, CAGE-seq } TR RT—qPCR % N2 &5 3BT 21T - 7=,
FORER, 1R OA—F 2 BIZ Lo THBFICRU LR T 54 —% v oI ERE T2 EEAT L,
2B ORI KnRAV RS- T2AMfEMEE T rn B — 2 —f#FTIC L VIR LT,

EHIL, A—F VU OYHIGEELG O T 0 E— & —fEIRICE T 5 E T — 7T OfE R, EEICE VT
—HRD bZIP KA A VERBRT-OFEGESIE L THMLINLD DNA EF — 7 B84 —F L U AIHIS S BT D7 v E
— A — I EHEE CHEAET A LR ENTZ, £2 T, Y DNA EF— 71T AN FRENT K
nitens \CAFET D 2 OD bZIP R A A VHEBERTAZHOWTC, T aE—F —fiTa{To7, TOFER. EHE50
bZIP KA A VERBH T4, KnlBDI FFEDF—% o U HIHIGE RS T OREIE &2 BEIREST 2 Z L3RS
7o LIZo T, K nitens \ZBIF DA —F 2 ViFEMEOBMBT-FIBLA KnRAV °, AFEICEBWTRE L 2
DD bZIP KA A VHRER T % 8 e OEERT- 3B 28I L - THIE S LTV D AIERME S /R Sz, &
DO s, EEEMOEE A4 —5 2 VIRE#ETH D TIRI/AFB 20 LizA—F v v v 7 VR ERE DS
B BHLHNT, A b LT NEE T TIR/AFB JEIRAFIHE OB/ R A —F o 0 o 7 VAR S R 1 L T wf
REME VTR S U7z,

8% - WSCE B, L 2000 T2 & 5630 300 §E 4 1R ORMT 500, b L<IE3EIC 800 354 L H L T2,
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Auxin is an important signaling molecule involved in various physiological processes in land
plants. Auxin signaling mediated by TIR1/AFB, a pivotal auxin receptor, is the ubiquitously conserved
pathway in land plants. Meanwhile several studies have reported auxin effects in algae which
encompass no TIR1/AFB homologue. However, the molecular mechanisms underlying those TIR1/AFB-
independent auxin responses are still unclear. Ohtaka et al. 2017 reported that exogenous auxin
suppresses cell proliferation in Alebsormidium nitens, a member of streptophyte algae which is a
paraphyletic group of land plants. Their study also showed that auxin changes gene expression in A.
nitens, suggesting that a primitive auxin signaling may regulate the gene expression. Moreover, it
was revealed the enrichment of the RY motif in the promoter regions of auxin-upregulated genes
(Sesoko, K., 2018 Master’ s thesis). This RY motif is recognized as the binding sequence for some
B3-domain transcription factors, such as ABI3. Their screening for B3 domain transcription factors
in A. nitens demonstrated that a KnRAV transcription factor can enhance the gene expression via a
promoter sequence of AnlBDI, a representative auxin responsive gene

In this study, I aimed to further clarify the machinery of auxin signaling in A. nitens. The
promoter assay using transient expression system in Nicotiana benthamiana and in vitro DNA binding
assay demonstrated that KnRAV can directly bind to AnLBDI promoter and enhance its expression. Next,
gene expression analysis with CAGE-seq and RT-qPCR identified genes upregulated within one hour
after auxin treatment. As with KnLBD1, the promoter assay in N. benthamiana showed that two of these
auxin—upregulated genes promoters were also significantly enhanced by KnRAV. In addition, based on
the enriched motifs in the promoter sequences of the auxin-upregulated genes in the CAGE-seq, I
newly identified two bZIP transcription factors related to induction of the auxin-upregulated genes
in A. nitens. These results suggest that auxin—mediated gene expression in KA. nitens is controlled
by a complex mechanism involving multiple transcription factors, including KnRAV.
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