©
2020 2022

DNA

Analysis of mechanism regulating endoreplication by ACTIN DEPOLYMERIZING FACTOR

Noriko, Inada

3,400,000
ACTIN DEPOLYMERIZING FACTOR
ADF DNA ADF DNA
adf DNA LED
LED adf DNA
adf DNA DNA
DNA
DNA DNA

adf
adf

We found that Arabidopsis thaliana adf mutants show an increase of plant
size and enhancement of endoreplication. In this study, we aimed to clarify the role of ADF in
regulation of endoreplication. We found that the phenotype of adf related to plant size and
endoreplication was more significantly observed when plants were grown in the growth chamber
equipped with fluorescent lamp rather than LED. Fluorescent lamp emitted more UV light compared to
LED. adf mutants showed increased sensitivity against a reagent that induces DNA damage. Based on
those findings, a role of ADF in DNA damage repair was suggested. It was assumed that impaired DNA
damage repair causes accumulation of DNA damage, which had been shown to induce an enhancement of
endoreplication, in adf mutants.
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1. HFEBRAE 4P D 5

BN DNA 50, MAE IV T, s R A4 o712 DNA RS KIS s Z L IT &
STERZZBRELTHD, N DNAGMOTTHEX, DNA BEOME & HiZ, £<OHEITBN
THIRLH A ROEK & EIUHED B A XD KEF| & 27 (De Veylder et al., 2011) , #
MR WNTIE, BN DNA 510 N &7 Tt x, RERIEMEED Z LISH SN TEY
AR ECH Y EIR OB BIC b ORN D720, T OMEMAITEERRETH D,

MRREELITINETIC, YauA X FRFDOT7 7 F U REAKNF (ACTIN
DEPOLYMERIZING FACTOR, ADF) (ZBHT 282D TET-, v rAf XF AT D5 /) LI
X 11 8D ADF inFna— RENTEY . 7 3 BESIOMIEENS 4 >DOY 7 7 5 2245
HENTWD, 2095 ADFI~4 %#&ieY 77 7 A 1D ADF1E, W bW T L
MmO L Z 7”7 (Ruzickaetal., 2007) , F&x XN ETIZ, 727 T ALIZERT D ADF4 D
DT NERK, BXO, TV I AICEEND 4 OD ADF OFEBL A LT BB s
& (ADFI1-4 3BHHIE) 25, RWREFREFEERIC L > TolE a5 9 EA 2mIcxt LTk
PO TU#EZ RS Z L (Inadaetal., 2016) . F7Z[RIFHIEZN DNA {50 JUE & WY1 XD
K%uZ7:3Z & (Inadaetal, 2021) ZRH L=,

A XSRS W ERARBTIC LD . Sk TEE O DNA (5N HI# K 73 5
BESHIL TV D23, BN DNA {50 & U 2 B BRI T L W A RO K E /R S 720
(Inada et al., 2021 |ZA%RR) . F7=. WEEPEOTCEL, XTI R E ZIH 5 & &
Z BN TW5D (Bowling et al., 1997; Su et al., 2018) , HE#Y A XDOHIK & &N DNA 1D TT
. U COREBRIMEOTLEZ [FRFOR T adf ZBRORITIL,  THXICHRI KRELSEFE D) Ml
MEERTHEME LTEM T B2 6N 5,

2. WREOHD

AWFFEIL, A XFRF D adfd 3 IOV ADF1-4 FEHIMFIREDER VA X DOHIK L %N DNA
MO TCHE 2 7R & D FFFEIRERF OF RIZ IS\ T, ADF 235%N DNA 500 % HilH9- 2 Hts
ERATAZEERHNE LT,
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(1) B8 &Y OFEEAD adf BAROREY YA X L KN DNA 50N 5 2 5 88D bt
(vaAf XFRXFOYT 7T A1 adf ZZFRAKITHED Y A XOEEK &N DNA (5N itz R
T LW RIFED T A o TR FLIL, MHERET ORITRICI VT, S eI RG34 2
TIToNT=bDTh o2, —F. BEATBICBWTHZICHEA L7 LED B 888 T 2 R L
To& T A, WA X LN DNA EINZEET 5 adf4. ADFI-4 S8BLINHIRE O R B DNBRE1Z1X
RONBRNZ ERHALMNI ST, ZOTREEREZ S &AM T, ST R %M & LED
RIREAl L 20 L. BRI XN adf4. ADFI1-4 3EBIMHEIRR DY X & BN DNA f500ic 5 %
LR RRNT LT, E7-. NIREDEEN DNA N5 2 BN HE SN TWA D
(Tanaka et al., 2016) . YCHRE OEAL BB AERKS X O adf4, ADFI1-4 BBNHEIEDO A X & BN
DNA 5N 5 % D5 B2 OV T B fEHT L 7=,

VD DFFFTIZOW T, a0 TR I O LED BUETEME A2 v, RE % 10
~140 pmol/s - m?* IZHZ > T, 22°C, 24 KDL T T 12MS 7L — Moz v A X X5
W EEB L, FEORKE SERFOICHIE L, /-, % 20~24 HHOERICERL
E—EE AT 4T IAT =L, FOTa AT 0 BN LT,

(2) DNA fE{EALEEDfFAT

HOEAT & LED OV E LT, SIMROANE 2 Hiviz, SOk RE #M b LED ARG &4l
THEE L= & 2 A, GO IEIREER 10~140 pmol/s * m2 D & X2, EDBPAITIBWTH LED
BEAERE DURSMRIREE 1T 0 pW/em? 72 5 7233 | dOGATREERE CIE A O JEIREEAS 30 pmol/s -+ m?
D& XX 1~2 uW/em?, 100/140 pmol/s * m? D & X (X 4~5 uW/ecm? Th o7z,

A OIS E DNA 5435584 573, DNA 5O ZERIIEEN DNA (EIn 0 i % 5|
EEITZEDREEN TS (Adachietal,2011) . FEMEREEFEO ZNE TOMRICE
WT, vaA X+ XF ADF TR T O NOMEEEZ B L TWAH I LBRbhroTND
(Inada et al., 2016) . EYWMIAL CTIX, MIFLEEN T BAICTER SN D T 7 F U ikENS, DNA 8
EHEEIC@ < = ENME SN TWD (Hurstetal,, 2019) . LA EDOF R BT 41X, ADF 23
BENIZBWTT 7 F ARMED TR & DNA HEHERITHERE L T\ D & OIRGELZ LT, adf4.,
ADF1-4 Z$BLNHIFE Tl DNA HEEEIC R 2 X T DNA HBENER L TH Y, DNA #HED
LREPEAN DNA IO TTEZFIER I LTS EEZ2LND, ZORBIZIESN T, adf4,
ADF1-4 Z$BLMHIR I DNA A7 EHEAN KT U RO R A2 RTZ N PHEEIREZ, Z0
FRAEMIET 5720, DNABEAZFET LV T v 2kkx 2R IBE TE T 1/2 MS 5l 2 VERk
L. B4R XN adf4, ADFI1-4 F8ELINHIE OFE A 10 C 22°C, 24 Wifi] G FR S @ LED 85284
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( 1) JEREE & NOFEEED adf 25 FAROREY) Y A X LN DNA {5025 2 5 B O AT

LED BUs36 48 & a0 AT RIS Bl O 2 2238 T, EBREE % 10~140 pmol/s » m2 (ZFHEI L,
TNENOSEM TRIFIINCE —EORE I ZWE LTz, EOREH. LED MM TIX, 10,
35, 100 umol/s + m? 72 £\ < oﬂx@ﬁ%%@fﬁ%m:m\t adf4. ADFI-4 JBUNHIRE DY A X4
RKIHEREN T2, LOLAENLWTHORIEIZBNTY, adff. ADFI-4 EHIMEIRRICI T 5%
W DNA MO TUHEITBIE S o T, — . SORITRIER R CIX, JLiiE 100, 140
pmol/s *+ m2 TH S W7 & X2, adf4. ADFI-4 FEEMHERICB T A AR5 2
& E72 ADFI-4 FBIHIFEOEEN DNA MR TCHET 5 Z L3 S0 o 72,

PLEDOFERING | adf4. ADFI1-4 FEBUMHIEIZ I T DAY A ZHE K & BN DNA {5007C
HEORBRN, HRESCHOMERFNTH DL Z L EZHLNCT D L & BIT, adf4. ADFI-4 %
HINHIRRIC BV TLE L CTEEN DNA (5N T4 2 &b 2 FE LT,

(2) DNA G O fighT
DNA fEFEHA L L THWOLRLEA Y &2, 5uM, 10 uM, 20 uM & 1/2 MS B,
O, arpre—nE LT DMSO ZE e L ., AF% 7T HHDOIROE S ZHE LT,
ZORER, BA T U EE 20 M OEHIZ BT, adf4, ADFI1-4 SEBUMEIRE DR O £ X A3 85 AR
CHEBLTAHBICELS DL, OF Y adf4. ADFI-4 EFMHEIKITE 42 %604 D8zt
NEAR LY %;I—Jb\ EDRBH LN o T,

ARFFERINC LV | adf4, ADFI1-4 FBINHIFRIZ B CTH:N DNA 50070l 2 3583 2 A B &M
NRIEINT=, 5%, _03*1#:%)%\1 N DNA 50T OB s TR BT 2@ L,
adf4, ADFI-4 FBAMHIRRIZ I 1T DN DNA Dy T A D= XA L ZH LT H, &5
\Z. adf4. ADFI1-4 3BLNGIREC DNA HIENEET 2 L WO RHAE S HITHRFET 5 Z LI &
V. DNA HEEHE & %N DNA MO HIEEIZ I 1T 5 ADF OREE B 5 T 5,
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