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Roles of nucleolar factors in DNA methylation during leaf development
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ASYMMETRIC LEAVES1 gASl) and AS2 are key factors for establishing
adaxial-abaxial polarity in the process of leaf development. AS1-AS2 involved in the differentiation

of adaxial cells by directly repressing the transcription of the abaxial gene ETT/ARF3.
Furthermore, the coordinated action of AS1-AS2 and nucleolar proteins represses abaxial genes more
strongly, but the molecular mechanism has not been elucidated. In this study, We found that the
AS2/L0OB domain of the AS2 protein is required for interaction with the sequences containing CGCCGC
of exon 1 of ETT/ARF3. The proteins localized in the nucleolus are involved in localization of AS2
at peripheral region of nucleolus and maintenance of DNA methylation levels in ETT/ARF3. These
results suggest that the nucleolus plays an important role in the epigenetic control mechanism in
establishing the adaxial-abaxial polarity of leaves mediated by AS1-AS2.
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1. ARFARLINE R

YOMRFAFTOEF, MEH(REH) HEEGHEMEER ORTLIRE CHIEEI &M
DREBENLEFND, REVHOERREGHFIKTHIZAMMEEZFD, RIC. ZTEEREID
HREANRAICHEL. REEEN A RMFTOND . REEENRESNDIEEDNRIAFRAD
MRS RNFEIN. RECEAMRTLEBEN K SNSEE Z 5N TS (Waits & Hudson,
1995; Machida et al., 2015), EDFE S LBIRE. BN ZLDEERFRRIESINTHED. ¥
O XX+ EhbeLTHEYIDZRZE HMEDBNLETILELBSTWVS, H 4, YAIXFTITD
AS1 & AS2 B, REIDHAE L DBRIEIEF CHDETBHLMI LT (Iwasaki et al., 2013) o T,
FIC. HRDHAEDD, (DAS] £ AS2 AVIDEIFE AR (ASI-AS2) BB LT, EOEANEIC
B3 ETT/ARF3 B FRIBEEEZINFIL, RAMLEFE TS, DASI-AS2 (F. #IFAFIL
{LEERTHD METI IKEFRITG ETT/ARF3 MO— F5ELE, (gene body) D DNA AFILEICHET
H3. RASI-AS2 (CL2 58 () BHEEEFOIMFICIE . BIMKICBETBURY— LD/
J1Zyk (18S) rRNA RIBRA OFOLI VT ICEANEEREAVINVIE-RNA EEK(SSUP)D
EARUESR (RH10: RNA AUA—H, NUCL:ROLAY Y, RID2:RNA AF5—ERE)DZLDFVIN
HEXPHOIF VBB EF (HDAC, ELO3, CAF-1) BE D#EHDE F (modifier & F) h¥17 5
LTEIK. WAST & AS2 BVISDEIE, #/IMARBIZH BRSNS MRT 1 (AS2 body) (L /5
ETBENBALHIE-TUVS (Iwasaki et al., 2013; Matsumura et al., 2016) .

BIMAIR, BAORLBEBRLHEEATHD. THHEEFURY—LERTHZIN. LE. BFEL
HEREDBALINIE > TE, B /IMKICBE T2 SSUP R EZRD YO XF XFEREKTIIZR/
ADEEERBEICE BN HD N E SN TLVS (Petricka et al., 2007; Pontvianne et al., 2007;
Ohbayashi et al., 2017) , £/, Pontvianne 5 (Genes Dev. 2013)(C&D. #%/IMAREDICIE rDNA
DATAYAIF/ALEREMEEICEINZ MEIENHD ., EDAFEMEIECE METI  CAF-1 HEEDH
2TWVBEBMESNIT, CAF-1 (& AS2 D modifier THD. MET1 (& ETT/ARF3 DAF )V LB
£Thd. ULLOEREN D, ETT/ARF3 DEE LANILOINHICE rDNA VE— FOAEHLEFE L
T 3EHHNED- TS ATREMENE Z o, L LB D, AS1-AS2 ER/IMARBSERF(CLD
HEARE & () AL EEFORBINH O FHEEICOWTIER AR TH, ASI-AS2 I
(FAZHEIRF (ETT/ARF3 BE) E%IMAR 1B FEI=KIC)DIV— b L, B/MARAERKICRTET S
AS2 body &, AS1-AS2 E#/MARFEHICLDIZRIERFD DNA AFIERBEDIE Y12 T4
YORFITINFDZTHIATREMENE Z o, FBEMEICHTR/NMEDFTZBREREN B oh
(CiBEEAfFEND.

2. AEDBEH

AARTIE. EOREEHBEELOEEF CTHD ASI-AS2 ER/IMABEER FICLDHEAM

13 ETT/ARF3 B FORIRIHI DD FHEEREAL, BAESECHTE%/IMEDEEIZEADL

MCT BB HIELE,

(1) AS2 body FRiEENMEHEISLEDREMZMERL. BH/IMAEDBEERAICENS AS2
DFOBEETT IR A VEBALMNIT B,

(2) AS1-AS2 LEIGH. P FHEEERT/NMABIOE FEZRIET %,

(3) ETT/ARF3 iB{nF® DNA AFIUEZEDIE VIR T4yD G HINHIEIBEZEAT 3,

3. AEDTTE
(1) AS2 3V )D& E DNA DEEVEAIE AlphaScreen (Amplified Luminescent Proximity
Homogeneous Assay) j&ICE>THEHT LT,



() INMHYILTPA MEZRZ DNA AF)UE TS, < DB LEHR 70554 SIMON
;% (Simple Inference for Methylome based On NGS) &z, DNA AFIL LR, T/
LEEDH DE/TIT (16H06279 (PAGS) )

(3) AS2 body DfEMTICIE, HERL—Y—-AFvVBEMEBZRAVE,

4. HEMRE

(1) AS2 RAMVDH4HEERZBA: AS2 D ETT/IARF3 BIZFAMESEEORE. #%/MEBE
(AS2 body 2 R) [CIHERBIEIBD R E EED R & () Bl 7L (CHEBEIRDREIT
YOARFZXFD AS2 (F, 42 BDRAVNN—0513% AS2/LOB T73U— (AS2/LOB FXMVEHDIA
VIN\DEI7IY=)D12THN. LB EA TS, AS2/LOB FAS U Cystein #402EEH
Zinc-finger motif (ZF-motif) . RFENT Glycine Z= T Internally conserved-glycine
containing region (ICG-region) . Leucine-zipper-like region (LZL-region) Z£2 (X 1), AS2 &
VINDED AS2/LOB FAUBLDIDNDY T FAL UL AS2 body FSRLICHZAETHN (51 FSKHER
2) . ZF-motif (£ ETT/ARF3 ;815F 0 exon FEENADIES [CHETHEEH BHLNIL T,

AS2/LOB domain

ZF- motif ICG-region LZL-region

| et le—————— |

1 8 24 46 81 109 199

B 1. ASYMMETRIC LEAVES2 (AS2) 3V/1OR D FAS V&

(2) AS1-AS2 EAREERT 3%/ MARIOEF KR U AS2 body 24 T2 EFNEE

F A RITIE. AS2 body (3#%/IMARE#ZERD 45S IDNA #EEGHOT LI A—ER S MICEBET
BN (R 2) (BIFAXREK 2. 3) . 2. AS2 @ modifier THD#%/IMARVITDE NUCI %
J—-FI2EEFOEEIKICHTD AS2 body DRIREREMT UL, FDEER . nucl ZEKTIE, B
ARICEEER LT, AS2 body W/NEK, B/MABBEBICEREE SN, Nucl ZEARBRTHE.
BIMARBERND AS2 body DIEVOELEVA—EH B LG AS2 body HMEERH SN, &
2. nucl EEIAXIIBWTE, BMAEEDE FTERBEDITEENHREIN TS, EORED L
[CHBNT, B/ MEDIBEEHEENEREICRINSENEETHIEEZ NS (BIFAXH 2, 3)

%) (455 IDNAERD)

E12 AS2 body (3 #/MEEREBDA5S DNAEZELHIONELVI- LB HICHBETS

(3) ETT/ARF3 BInF D DNA AFILMEFEDIE IR T4y i3 G480 A% EA

AS2 0 modifier T3 NUCI. RHI0. CAFI DEFNFNDERIKICHTD ETT/ARF3 EIFD
DNA AFIUEL NIV ENAFILT74 Mk (SIMON %) TEEFT L, Z08ER. #/MEIVIN\DEE
J1— K93 NUCI. RHI0 DEREKTIE, ETT/ARF3 BIEF D exon 6 DAFIMELXIDME T L



(BIAAXHK 1,3) o —A. CAFI TIIREBZEALIEEHONLGM T, COZEF., #/IMAN, DNA
AFIME M FICBEND CEERIE LTS,

NODEERN G, #%/IMKE D FEELIC AS2 body KBS . AS2 body h¥ AS1-AS2 E4%/IME
RFZH(CLBIZHEEF O DNA AFIMEBEDIE V1R T19D B RBINFIDIHE L THEEBET S
EEZDND,
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