7

FER) DR A N TV VEAZBICEBIT 5D
/INETE RIS E I B9 D A58

FR KT KRB R e R
AR - BRI
YRk 24 FEES: B 5ER (Huang Jiahe)

TREZE B i



SN

F—E S 2
B_E HWHDOFAF IS N7 E DRP2 (ZE$ B ENT 6
2.1 i 7
2.2 #MELE ik 10
2.3 fEHL 16

2.3.1 DRP2A 1 X U DRP2B @ T-DNA [fi~7 1 $fi A RHE I XA IR ESE & k4 16
2.3.2 DRP2A 3 X U DRP2B @ T-DNA fifij~7 12 45 A SR itk i M Ao s AR o

R &P CELLT 5 19
2.3.3 DRP2A 35 L 1* DRP2B [Tl DR HL R Z — o & ovd 21
2.3.4 DRP2A & DRP2B [ZF A/EM T % 23
2.3.5 DRP2A 35 X 1) DRP2B |33 /{Ed % 25
236DRP2IZISEIERARA NIANTANTRTIZRET D 27
237 RATZ 7 FIVNA 7T =L ORI EAE O BEA IR B2 5
DRP2 OBy RE| (= B 22 e Bl A4 R+ 29
2.4 BE 31
2.4.1 DRP2 [ MR M B AR D J2 A B2 A el A4 B 31
2.4.2 DRP2A & DRP2B [IBERERIICILE CTH D 31
243DRP2IIARA M AN VHEAZBICBAD D S ESERAN TR T TlieT 25 32
FE=FE AR N INVERBIZRT DHHRO/NMIF AR E S T OBRE 33
3.1 F&im 34
3.2 MBkE Hik 36
3.3 ML 37
3.4.1 [ B HEEM O CME By 1130 THEA R E KT 5 63
3.4.2 HEIEMNT > & FrHl o> CME BIE Sy T [FIE S5 wlRetE 3 & % 63
FUE BEELR 65
FLE HE 68
BE TR 72

PR 80






BEEAWITZOELOBBETCIEIERANT R T ZMHHEL TEN, FRFCALV TR T
% A D EHL S AT A ERBESETEL, ZOFVTXTEOWERED S B/
JaCHIE 2/ LT T D b O & IRAH & MRS, 2 OAFAEIL 1950 4RI T BAMEEO U RN
EOFIMAIZ L > TH NI EORWRENFE A &N/ Z L5 (Farquhar and Palade, 1963;
Caro and Palade, 1964). & 512, 7SIV A-F = A RAEOFIIZ X0 & 237 Bk i O FEHE<,
TR OBE R SN/, 1898 HEDFE RN HRHI G E L TV o I DIRBERE O — i3
fi# i X #u7= (Jamieson and Palade, 1967). = Dk, & £ X EREMMIZEBWT, /L URUBEORE

IR OBEHEVEN R S, BEREREER Y N =7 2 FBL TN D501 A =X Lok
RZRMENIA SN2 ST & 7= (Novick and Schekman, 1979; Balch et al., 1984; Kaiser and
Schekman, 1990; Sollner et al., 1993a; Sollner et al., 1993b).

JEAZ @O L, G AN TR T 06 O/NATERL ERRI ANV T R T ~Ofak, B4 VT
FT~OEBBLOHMAL V) 207 BB AT DHIENTESL. G ANAT XTI
INIRTERAZ B D % & 37 BB RIUE, BERA AT R T2 X - TN OB, fEICBnER
Jz R EI D L Vo X9, £ 70k AT D4 RIS O L ISR RE L T
WA ENRZ . LD/ D AT v 7Tk, # 237 BONRE & Ik 70 IE e 1 R AE
TOMEENRD Y, FHG AT R TIZEAG O TR Z ORI 22 8 2 FAT79 5 (Aridor
and Traub, 2002).

R O RN IV TR K < PRAF S LT /MRTE A &2 5 9 43 7381 & LT
clathrin <> COPI, COPIIl & o 7= B E SR DAF/EN 241 B35 (Rothman and Orci, 1992; Doherty
and McMahon, 2009). Z® 9 5, ¥HIHFENEA TND H DD —2IZ, M » 7 ATy
% v U —7 (trans-Golgi netowork: TGN) 75 O/NMIDOFEZHH 5 clathrin IZ L5200 H 5
(Brodsky et al., 2001). Clathrin I%, JKOMH&/NMaz#ES 2% /37 B & L TCRE S 4L (Pearse,
1975; Pearse, 1976), —HIELIR O 2 SRR S L TEHAL, B2 1E-> THEEET 2 Z L1
X0 BRI S/ NMEO L &2 24 (Kirchhausen, 2000). = L C, Z O clathrin #2324 & 72 0,
TET R =5 R E IR ENPRIERELIZ RS LRI & 72 D 7 87 BN E 2 IR I
JEAET % (Aridor and Traub, 2002).

Clathrin |3HEMIZ b FAE L, B Cm T & RIS e & T/MEDERRIZH S LT D
(Blackbourn and Jackson, 1996, Konopla et al., 2008, Ito et al., 2012). L2»L, B Ciis£ < Ao
Do TV D/NETERBLER 7O W2 A Y a 71X, XA T I URE VR BERT X T B —H
YNV BEO—FEBRWTIE L A S TIERE SN TV 2RV, BlE, Mk ETcox s M A
b= 2N, HEI & > THE 2 DR IC AN BRI A B LA TS E T 27291

HETHY, RERBEOKMLEICELTLLOOMADORELZZRIT CELLTFHRIND



(Ebine and Ueda, 2009). % Z C, AL TITARM 722 5252 W HEMT 35 1T 2 /NI T Rk 4 i B
T, B ERWIEG DX A F I kRE X B T D DRP2 TS 2 AT &, B BT & F
L 728 BT 28 O/ NMaTE R BIE s 1 DERR 21T - 7.

TETCIEET clathrin K FRY 72/ MEFZRIZ BT, B 5 AR OB A JE1T5 5 dynamin v
0AXFRAFIZBTFLANYa Tl THDLH AT I kS 374 (dynamin-related protain: DRP)
BT DT 21T o7 A XFXF5 ) AT DRPL, 2, 3, 4, 5A B L UV5B D 6 7 b—
® DRP AFEL, £® 5% DRP1 & DRP2 (2B L TAHR A k DL VREASE DR G203t ST
V% (Fujimoto et al., 2010). = @ —ff DRP (MM LI H7E LA AVER L2 &/ Mak
R %59 %5 2%, DRPL 2ME T2 T DR BRI STV 5 —5 T, DRP2 (38 TR b
FEWPEED & LFEIE & CU22Vy (Miyagishima et al., 2008)(IX1 1). Z @ 7=, DRP2 [ [ A A3
MBICHEISE TCET/NRESERO 2o TWD RN HEZREIND. 22T, 9
DRP2 (P83 2 BAEA) 7250 R 245 5 ~ <, RIFZRKORIE-CAEW IR I 1T 2 FEBEAL, Ml
WTORTEREE), ZREBTEREEO G ER T T 2 MEEE1T - 72,

WIZ, H=FETIE clathrin {LAFIED/NETEEIZ T 59 2 RN F OB ZAT - 7. Bk D K
DN, I T D/ ETE RS RE IIEA E AR B & AR D2 X T 7o & THRI L, Bl
REN OB Sy F A FIW T2 T X BR LV IS T D FRRIMER SR Tl 215 5 2 LI IREE
ThoTz. £ 2 TRUFE TITHEBE A O /NI AR R 1 2B 523~ vr A X
AFIZBNWTARR M IV VELZBA~OEGRBEC RS TWD clathring 7 X 74— & 378
AP20, XA I UkkZ /37 'E DRP1, DRP2 DILGuE b rEW k7~ 2 B &M 7 &, A FEAH
HAEHIR A OR8N 722 [ E 2 AT
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2.1 f&w

XA F I UkkZ o378 (dynamin-related protain: DRP) (%, fifld/yZo—=y R4 F—
A, RS, R b3 KU T OREG ENHE, ~LAF VY — MO, /AR EROHER 7 L
S E S ERMIIEE OBRICI AT D ARBEO N, @EeSCEIRIBICE ST 5 GTPase TH 5
(Praefcke and McMahon, 2004, Hu et al., 2009). DRP [T g AV EEZ A MR IS RAF S 40 BERE IS G L

S THEEEFFOY T 7y IV IS ND. RINThH, EOMWEBIRHCEEMICH b T

RO 22, B clathrin &AFAY 7228 2 b =)L UIRAEIZ B 5-9° % Dynamin 23215

HAL5. Dynamin (3/MREBGEREIZIBWN T, WHNZE A L7 ARBEOR LTzl v 7, £720%
WRBER DL BB ZTEA L, GTP ORISR L > THRAET H =X —%FH L THMAIZAE
KA K5V 9] 5 (Sever, 2002, Faelber et al., 2011, Ford et al., 2011).

72 FRECHIEEMT S, dynamin (X5 DD R AL U EFEHSOLEZ LR TWD (K 2-1A)
(Schmid and Frolov, 2002, Faelber et al., 2012). GTPase domain (% GTP OAIKGEIZ L 0 &# X0
SRS LD 728D O = 3L F — G 2 9 . Middle domain (3% 7k > GTPase-effector domain &
EBICRE BRI o)y ERIFHAAEMH 2 9 . GTPase-effector domain (GED) %
GTPase {EMEDOFE 21 5. F£ 7=, middle domain & GED iTiJi%% #1240 bundle signaling element
(BSE) & & MEIEA, dynamin 23 BERERY oA & 7R D 72O D4y FINFR A/EH Z 5 5 . Pleckstrin
homology (PH) domain |75 A7 7 F b1 /> h—/b-45-" U g (P145P2) EHEE L, AR
DO A =LYIWT 2% 57 % . Proline-rich domain (PRD) 137 7 9> & 543 % Src homology 3 (SH3)
domain ZFFo % X7 B R EAERA L, dynamin Z/NE LIRS 5. PH domain 35 L O
PRD DAFAEIZ XY, RAT 7 F VA /¥ b—ARMIEAEA, dynamin £k % > /7 B D JJHER
EHREDHIAENZ B 53 % Al REME S HEMR] X4 5 . GTPase domain, middle domain, GED [%4C ¢ DRP (2
TRFSHN TV 525, PH domain & PRD % #5040y I BN & B BAEY) I L2 RIE SV TH7R0,
b A o 7 7 2 H112 1% DRP1-DRP4, DRP5A 33 X 0N DRP5B @ 6 i DRP 23F(E L (Hong et
al., 2003), Z® 9 H DRP1 & DRP2 /3R A b I/ VA EA~DEE R HE ST\ 5 (Fujimoto
etal., 2010).

a4 X} XF @ DRPL 7 /L—71%, DRP1A 7»5 DRPIE @ 5 a B —h ok S 5.

55, DRP1A, DRPIC, DRP1E A EICHELL TE Y, clathrin (KfFHI7R = A h— A& 5
RA N ANV VERZEICES L, MR RIZEH S L5 (Bednarek and Backues,
2010). DRP1A & DRP1C |3ffli - HIfaAR BT ARTE BRERALIZ RAES 5. drpla 28 BRI IRARTE
B E, MO R R RE, MRaEE DR DAL, = R A =Y ZIEHDR T & o
7= #HA %774 (Fujimoto and Tsutsumi, 2014). 7= DRP1A [I4—% o > OHEHiak ik THh 5
PIN # 37 E L L iEET 5 (Mravec et al., 2011). DRP1 7 v—7 D % > 737 & 1% PH domain 1
L UPRD 2> TH 5T (X 2-1A), BUEE TO & Z A—ORMRBIE A RV TIFIER T OREGAE



WHED T ) LR TRO> TN D,

—7J5 DRP2 ' N—FFsaA X7 XS4 ) APIIEEFICE W T 2 BREAIF RN (92%)
%¥§D DRP2A & DRP2B @ 2 = B —MF{E3 % (X 2-1B). DRP2A & DRP2B X3t fll it o Hr
HIEREALS h T o 2Ty MU —27, fIlAICRIET S (Jin et al,, 2001, Fujimoto et al.,
2008, Bednarek and Backues, 2010). DRP2A & DRP2B DEVERLFEABA &Z L R F 2B S H 5
&, =y R A b= ZANEMIL LIREDOEN R & 72 % (Taylor, 2011). DRP2 7' )V — 7D %
VX7 1E PH domain 38 X UVPRD & £5hH, R A A UAEEIZE O dynamin & FEF I X < LT
%. L2vL,DRP2 7 )v— 13k LA D 7 7 iy B LSRTE S TVLZR0,

MAFFRE DO JATIHFZEIC L ¥, DRP2B & DRP1A 23S ECHEMER LN bIFEL, K
A R IV URRASEIZ BT B/ NI HERE T A 2 & B 522 L7z (Fujimoto et al., 2010). L 2>
L, DRP2 OAHRK, 431 HIMSHEIZBI 95 51 L DRPL & L TE L D72, £ 2°C, AT
% DRP2A & DRP2B (2P L T(i) DRP2 ® T-DNA i AL RKIZ E D L 5 72 REA 201920, (i)
DRP2A & DRP2B DO3gHL & — 2783 & % 7, (iii) DRP2A & DRP2B |3 ¥4 2% {2 a9
%7, (iv) DRP2 3R A b SV PEASRICB W T EDA VT R T ITRBET DM, (V) ED LD 7%y
-7 DRP2 D JATEZHIFE L TV D203 & 5 sUZ DWW TRET 21T o 72,
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(A) DRP2A, DRP2B B Uf DRP3A M K A A L 1&:&®M PFAM program (http://pfam.sanger.ac.uk) I1Z& %
FRRER.

(B) DRP2A & DRP2B M7 = / E&ERHIIZ DLV T CLUSTALX # FHLVTHE L1-7 = / B
T4 A2 BT EN TS 8EEIL DRP2A R U DRP2B ANE— D7 = / BBZ R DM ERT.



http://pfam.sanger.ac.uk/

2.2 Bk G
FEMIA

v u A X)X (Arabidopsis thaliana, Colunmbia-0) ¥ X U84 /3= (Nicotiana benthamiana,
SR-1) 1¥¥ 7 ¢ —& 7 (iffy Products) 7213 1x Murashige Skoog (MS) [EE55H1 (Murashige
and Skoog, 1962) |G 22°C, #ifgi .5t FCAEH L7z, DRP2A, DRP2B @ T-DNA #fi AR #IE
Arabidopsis Biological Resource Center (Ohio State University) & ¥ 23 i % 5 7 7= (drp2a-1:
SALK_018859, drp2a-2: SALK_011319, drp2b: SALK_041330). PN S 7EfEHT 12 L 7= DRP2B &
GFP Dt % > 237’84 (DRP2B-GFP) 35 L U'DRP3B & Hiz{A KusabiraOrange D& % v X7 &
(DRP3B-mKO) % 3813 2 R R I X MR FE E O A THFZE CERL S iz T2 Rz L
7= (Fujimoto et al., 2008, Fujimoto et al., 2009). F&EL/ <& — iFEHTIZ 2 GUS LR — & —ifiR
F-23 DRP2A D XA 7 4 77 mE—X%—F (DRP2Apro:GUS) X° DRP2B DX A 7 4 7 7B E—X
— T (DRP2Bpro:GUS) THILY W H MR &, MW RIEMATIZH V72 DRP2A & GFP
DRl % 27378 (DRP2A-GFP) 35 L Uf DRP2B & TagRFP Mfilé % > /<2 & (DRP2B-TagRFP)
ZREBT DIEBRREY X, 77 mXs T Y v L C58CL BRZ W27 v —F VT 1 v RIS
K UERIL 7= (Ye et al., 1999). mMRFP-ARA7 5 JX OY ST-mRFP % FHl§~ 2 R E s ki (1%, AL
RFOPEHZEE, b HESHZRR, WA X OBYE AAIRFERT O FE B -1 ) 5l
B X0 53iEE =T 7=, GFP, TagRFP, mRFP <° mKO 7 EHEE D& v /X7 B & 384 5 R Ex
BRI B LTI K 0 MR L, F1 AR 2 BRI BLER IS IV 72,

WET X BELYIRAT
HEET 2/ W b2 Clustal X multiple alignment program (Thompson et al., 1997) & XY
GeneDoc program % v 7z,

DRP2A 33 & U" DRP2B (2B § 5 #iL#f X BI5F DHESE
vaA XA} >D DRP2A B LN DRP2B @ EST 7 m— (DRP2A EST: accession no.
AV529341, DRP2B EST: accession no. AV528687) (377 = DNA WFCAT & U /ri % =17 7=, Yeast
two-hybrid 12V 57 # —=° DRP2A 3 L 1 DRP2B @ ORF X°7 11 & — & — il & & de /3 A
F U~y &2 —7 E1, In-Fusion HD cloning kit (Clontech) % 713 Gateway cloning technology (Life
technologies) # HIWCTIERE L 7=, L 2 815 F-1ER D 72 DIZH W\ 72 Oligonucleotide primer (X3
2-11Z- L7z,
DRP2A 5 & U DRP2B D3N AFHT D GUS L R — & —il{s 1 & FBL & ¥ 5 R E i A
Ti 77 AI RFLUTOL IR L. £, DRP2A 35 L U'DRP2B £ £ DY fafl Lo ki
ICAFET DB 3UTR OEE LA R OHEATE TOZRZH 1545 ik L O 1436

10



iz 7 —2 —fEE s L PCRICEVIEIE L. £D%, Zh b PCR EMIT Directional
TOPO Cloning Kit % . »C pENTR Gateway entry vector (27 /7 n—=>7 L7, +7 7 n—=
> 7 L72 DRP2A 53 L TYDRP2B @ 7' 1 & — & —fEig | _E 3k @ Gateway cloning technology @ LR #H
2 I X - T pHGWFST (T3 A L 7= (Karimi et al., 2002).

DRP2A O C KUiiilZ GFP Z I L7=fi e & > /3 7 e 20— R 2 a2 H B S 5 WER
BHTI 77 AI RIZLLTO L IT/ER L7z, £3°, DRP2A @ ¢cDNA % Lk EST 7 m—u i b
PCRIZ L WHiIE L7z, D%, Fikof 7 m®—& —fHEi L xtitd % cDNA @ PCR Wi % 1 &
v e L, Bilrh 24— =7 v 7425 primer & Tk A 2388 L 72 B Fr 2 8089 5
double-template PCR %17 572, % Of5%, DRP2Apro:DRP2A &9 PCR lEM & 157=. =D, =
U5 D PCR EMIL Directional TOPO Cloning Kit# W CH 7/ n—=v7 L7, 7 7m—="
2 L7z DRP2Apro:DRP2A 7 7 77" A & LR #H# 2 BUGIT K - T pB7FWG (Karimi et al., 2002)
\ZEA LT

DRP2B @ C Kl TagRFP Z M L7z s & > /37 Eh a— R T 5 BB F 2 RBLSE 5
HEsf Ml Ti 77 A FIZUTO L ) CER L, YFREOLRATOMIRIC L VERL
DRP2Bpro:DRP2B 7 7 7" A > k% pGWB659 (Nakamura et al., 2010)(Z BP #i# % )53 L OV LR
ML X SOGIZ K VEA LT,

FOLEAEFERIEICHN S 77 A ik, BITO & 5 IC/ER L 72, DRP2A, DRP2B 5 LY
DRP3A ® ORF #% Directional TOPO Cloning Kit # H\\CH 7/ n—=v27 L 7 /n—=r
U757 A2 Mid LR #l#i % SIC & W pDEST-VYNE(R)®" % & U8 pDEST-VYCE(R)®W 2
L7 (Gehletal., 2009).

Yeast two-hybrid EICH WD 7 Z 2 NiE, LT XS I/FR L. Y7 orm—=7 LT
DRP2A, DRP2B 15 J: ' DRP3A @ ORF % EcoRI 5 & O BamHI O YJr4-1 k % & Ee primer T PCR
L, EcoRIl 35 XU BamHI TALEL L7z, & L C, [FAFRICHIBREEFRLEE L 72 pGADTY ¥ L O pGBKT7
& In-Fusion HD system % FHWCREA L 7=,

T-DNA # AR} D AR T RIFFAT

BRE% A A DY A XFRXFHEDS 7 2 DNA X Edward & (1991)D HEIZ L 0 fhiH L
7o, fhH L7z DNA Z I\ CLL R @ primer C PCR %47 7=, WAWKENC X 0 &1s 1B OfRT %
{T>7-. DRP2A & X U* DRP2B OB AR Z ki 4~ 5 72O @D primer 32N ENDEIETFIZHBIT D
T-DNA $f A& & fete X 51, BRI A BT 57250 primer 1X T-DNA N & 4§ AL E O HEEIC
At L7z, BRIz primer set (33 2-1 1Z/R L 7=,
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DAPI IZ X B #%%uta
BITE LI bR Z 'ty NCTRY L, B 3= T X BICHED L 72Kl I BEE o S b
Zfili S CHEM &K BICB Lz, ZOKIEHIZ 10 ng/ml DAPL #ii# F L, #ikowmbv, L4
SRPEEL A W CHIER 21T 7.

TNE—NT VT e REELEIC K 2 RERNEERE D FHL

FRER D NS O AT L IE, Christensen & (1997) O HFiEICHE- TIT o7, V¥ —)b
TATE RIZKBEELEE T L LRSI VE— LT VT e RBREREL, BEREDRHEAE
THZENMOEN TS, HAEERTS (AT OE»OMEZI HL, BEEK (4%
glutaraldehyde, 30mM HEPES #% & (PH 6.9)) HIZ AT 30 73+ L7z, D%, —Bp=EIE CHE
B L7, BEERZILY BRV =1 20, 40, 60, 80, 100% D = % ) — /L3 — X210 557 D Tk
L7, ZLTC, AN—=HF7 A RIZES L72E# bR (2:1 mixture of benzyl benzoate: benzyl alchol)

ICHESR A RAL, Bty hTof LB S = > FE AW TBIE AT 72,

*-7E & RT-PCR f#47

&R 30 H H > 1A X XFpIED total RNA |% RNeasy Plant Mini Kit (QIAGEN) % >,
A =T —D~ =T WIHE- THIH L7=. filil L7 RNA X RNase-free DNase | (QIAGEN) #% ff
WORE®L L, SuperScript 11 reverse transcriptase (Invitrogen) % W\ TR B RS 21T > 72, & D&,
KOD FX (TOYOBO) #% M\ T & & PCR KU 4T = 72. PCR JKUSIZ IV 7= primer set 135 2-1 (2
T~ LTz,

7E & RT-PCR f#HT

v A XX OEMH D total RNA X RNeasy Plant Mini Kit (QIAGEN) % Vv, A — 75—
D~ == T VIZHE-> THIH L7=. fhiH L 7= RNA (% RNase-free DNase | (Ambion) % FWV TR L,
SuperScript 111 reverse transcriptase (Invitrogen) % W\ CHHRERIGE{T 72, 155472 cDNA %
HIVNT, 7300 Real-Time PCR System (Applied Biosystems), Premix Ex Taq (Probe gPCR) %5 J2 O Dual
Labeled TagMan probes (FAM-TAMRA) (TaKaRa Bio) (Z . ¥ DRP2A, DRP2B and ACT8 D #x5- B D
TE A AT > 72. DRP2A 35 L (' DRP2B D5 fi L ACT8 DHA G f (T L 0 AR HE(L L7z, fi#dTIZ 7
primer 35 X OF probe |35 2-1 [Z/R L7z,

GUS %6,
FT, PN EERREGIZ 0% 7 oA, K EIC—BEEE L fER, Yoo
% 100 mM U gy 77— (pH 7.0) THEL, 7 F 2BV BRW . BV T GUS Yehik
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(50mM U >Ny 77— (pH 7.0), L mM EDTA - 2Na (pH 8.0), 05 mM ~F4 <7 /8% (I11) i
1Y 75, 05mM ~FHoT 28 (1) B2l Y U4, 0.5 mg/ml X-Glue, H,0) ZiE &M%, B+ T
T 15 e L7z, R IE 37TCIEFTIC T 12 Bffil A > Fa_X— b L7, 20K X 7 —n |
fe (1) 2Nz, Z7awv 7 4 VEOEFZZERE L7, Hoyer’s solution (7.5 g gum Arabic, 5 ml
glycerin, 100 g chloral hydrate, 30 ml H,0) % H\\TH > 7L OiE{LILEE % 1T - 7= (Stangeland
and Salehian, 2002). WfSEEEI 3T E ST BAMEE Eclipse E600 (Nikon) & %L > X (N.A. = 0.13, 4
fi5) BEL O CCD # A7 DS-Ril (Nikon) TH#I%E, ek Lo, oA EBITHICEL T
Photoshop CS5 (Adobe) (& v FFH L 7=,

HAE R U—F—BMHKEE (Confocal Laser Scanning Microscopy: CLSM)

L — PSR A W o8Bl L, S L — Y —B#E = » ~ C1Si (Nikon) F7-
1% LSM780 (Carl Zeiss) &, iz L > X (N.A. =1.40, 63 57213 100 %) ZHW\WTirbiiz. fiy
A7 LI, DAPI Dbk IZIE 405- nm Z A A — R L—H#—73, GFP & Venus DL |2 1% 488- nm
Ar/Kr L —H#—723%, mKO, mRFP, TagRFP 35 X OVH a0t Ol 121% 561- nm & A 4 — K L —H—
DAV S, DAPI OE Y 7V ORI I 460/25- nm 7 ¢ /L4 —, GFP £ X O Venus D
7L O HIZIE 515/30- nm 7 1 V& —, mKO, TagRFP 5 L TN mRFP d g HHZ 13X 590/70- nm
T4 NE—, BEEIEOMRBIZIE 650- nm 1 SN A T 4 v —Z HWis, 155 Eig
Photoshop CS5 (Adobe) 2 & v #%& L, Image-pro plus 4.0 (Media Cybernetics) |2 & ¥ fight 247>
7-.

FHRBA R EEEMEE (Variable Incidence Angle Fluorescent Microscopy: VIAFM)

BRSO BESE 2 O 7281220, Fujimoto B (2010) O 5iEICHE» TIT- 72, & C O
IRHOGIEM%SE Eclipse Ti (Nikon) 3 X TNCMOS 4 A Zyla 4.2s (Ander) % W CHUES L7, 57
[E %1% Photoshop CS5 (Adobe)iZ X v 7% L, Image-pro plus 4.0 (Media Cybernetics) (Z XV fi##r %

1T-o7-.

Yeast two-hybrid (Y2H) &

DRP2A, DRP2B #5 J. ' DRP3A ® ORF 3 Z M ZHVE A X417 pGADT7 35 L U pGBKT7 % —
*OmERE Y2HGold # (Clontech) (ZSEHA# L7-. Y2HGold #iZe 1>y, U T h7 7,
EAFVUBLOT T 2 OEMEE RS T\ D, IBE AKX SD/-Leu/~Thr k5t (v 1 2>
AVFH = RRERT FA ha— A5 Z2HWTae=—@&kaiT-7-. D%, SDI-Leu/~
ﬂMHB%ﬂ(B%VV,XVﬁ:V,EX?VVK%Q%?%XFD—X%%)LT@:E%

BaBlEELl.
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HHEBEEBEMR (Bi-molecular Fluorescent Complementation: BiFC) ¥

B 3 BEARD I NADE~DT TN I T VT AL T 40 b= g HEICE D il
IS8 BLR % IV CRENT %217 - 72. DRP2A, DRP2B 35 L U DRP3A ™ ORF & nVenus 35 X U cVenus
(nVenus: Venus @ N ZKifis 173 785, cVenus: Venus @ C Kbl 84 7 JL) OFE # /37 B a3+ 5
TIAI REENETNT /' asy 7Y 5 CE8CLIRICH A LT, & EEHKIL 5 ml @ YEB K
REEH (50 pg/ml rifampicin, 10 pg/ml Gentamicin, 50 pg/ml Kanamycin) H C 28°C T—HWk%E L 7.
BERGEOT 7a "y T Uy MIEREEA T 40 b L— 3 VEER (10 mM MES, 10 mM MgCl,,
and 0.15 mM acetosyringone) FICFHEFE L2, FHRER ST 7o T U U LT Z N3 DHEC
UV EMWTHEDZRENTRES . ZHEOT 7 2 FEgBIE 5720, ZfH
DT Tany T Uy LB EEANCIRG Lic., #5i% 48 FFE O 2 N a OZE 4 8 0 L — 3 —Jai
BETOBIEIZH W,

Co-immunoprecipitation mass spectrometry (ColP-MS) ¥

#30.7 g DIEH 10 HER D > 1A XF X F OB R 210 & 12 1 ml OffiH >
7 7 — (50 mM Tris-HCI, pH 7.5, 400 mM sucrose, 1% (v/v) Triton X-100, a complete mini EDTA
L7z, Bon-htWa 4 50T T 28 (5,000 xg 3 £ 1820,000 xXg) ZALE 41 15 43 [ 04y B
L, bi&&EH7-. 55z L% pPMACS Anti-GFP Beads (Miltenyi Biotec) 7% Tt pbpe
L, SDS-PAGE IC LV &EEND X XU EEpBELT. 15072 b IL Fujiwara &
(2014) O FE e THEEL, HEMIT AT 72,

BE 5 A 408

HIE 10 HHE D > v A X R ShREW R34 PR #4(10 uM oryzalin, 50 uM latrunculin B, 50
UM wortmannin) & fill 2.7z 1x MS i ARES 4 C 1 K5 (oryzalin 35 & O latrunculin B) & 7213 2 B#RE
(wortmannin) £5%8 L, BIERICH W, Z OB, FEROEEZEEER] T 1% (oryzalin 35 X OY wortmannin)
%7213 2% (latrunculin B) ¢ DMSO THLEE L 7= oA X F ATk 2 FhEh oy ha—L
ELTHWE.
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%+ 2-1 KR THW:= primer XU probe D) R b.

MName

Sequence

DRP2A GUS fw

CACCGTCCGCAGATCTTGCCAGAT

DRP2ZA GUS rv

CGCGACTAGCAAAAGCCCTC

DRP2B GUS fw

CACCGAGTACAGAGAACAGGAGGA

DRP2B GUS rv

CGTAACTTGCACAGCGAATC

DRP2A pro-ORF fw

AGGGCTTTTGCTAGTCGCGATGGAGGCGATCGATGAGTTG

DRP2A pro-ORFrv

CAACTCATCGATCGCCTCCATCGCGACTAGCAAAAGCCCT

DRP2A pGADT7 fw

GGAGGCCAGTGAATTCATGGAGGCGATCGATGAGTTGTCT

DRP2ZA pGADT7 rv

CGAGCTCGATGGATCCCTAATACCTATAAGCTGAACCTGT

DRP2A pGBKT7 fw

CATGGAGGCCGAATTCATGGAGGCGATCGATGAGTTGTCT

DRPZA pGBKT7 rv

GCAGGTCGACGGATCCCTAATACCTATAAGCTGAACCTGT

DRP2B pGADT7 fw

GGAGGCCAGTGAATTCATGGAGGCGATCGATGAGTTGTCT

DRP2B pGADT7 rv

CGAGCTCGATGGATCCCTAATACCTGTAAGATGATCCAGA

DRP2B pGBKT7 fw

CATGGAGGCCGAATTCATGGAGGCGATCGATGAGTTGTCT

DRP2B pGBKT7 rv

GCAGGTCGACGGATCCCTAATACCTGTAAGATGATCCAGA

DRP3A pGADT7 fw

GOAGGCCAGTGAATTCATGACTATTGAAGAAGTTTCCGGT

DRP3A pGADT7 rv

CGAGCTCGATGGATCCTTAGAATCCGTATCCATTTTGGTG

DRP3A pGBKT7 fw

CATGGAGGCCGAATTCATGACTATTGAAGAAGTTTCCGGT

DRP3A pGBKT7 rv

GCAGGTCGACGGATCCTTAGAATCCGTATCCATTTTGGTG

tag check DRP2A insertion fiv

CGATTTCGGAACCACCATCAAACAG

tag check DRP2A WT fw

GGAACGCGCTTTTGTACCAC

tag check DRP2A rv

CTCTCCAAGAAGGAAACAGTG

tag check DRP2DB insertion fiv

CGATTTCGGAACCACCATCAAACAG

tag check DRP2B WT fw

TGGTCCCGTAACCTAGGAG

tag check DRP2B rv

TCTATGAAGCCCTACAGCCA

RT-PCR DRP2A fw

GTGCTTTGAGACATTCTCTG

RT-PCR DRP2A rv

AAAACGGGACACAATGCGCTTC

RT-PCR DRP2B fw

CTCACAATGCGTTGGTTCTC

RT-PCR DRP2B rv

GAAACAGGGACCAATCCGAA

RT-PCR ACTS fw

ACATCAAGGAGAAGCTTTCC

RT-PCR ACTS8 rv

CCGTCATGGAAACGATGTCT

qRT-PCR DRP2A fw

GACAACAGTGGCACTGAGAGTA

qRT-PCR DRP2A rv

CGTACTTTGACAATGAGTCTGAGG

qRT-PCR DRP2B fw

GACAATAGTGGCACTGAAAGCA

qRT-PCR DRP2B rv

TATCTCTTCAATGAGTCAGGTCCA

qRT-PCR ACTS fw

TCGTGGCACCACCCGAGA

qRT-PCR ACTS rv

GCCTTAGAGATCCACATCTGCTG

DRP2A probe AAGGCATTCATCCAGTCGTCCCCTGAAG
DRP2B probe TCATCCAGTCCTCTCCTGATGACCCTCC
ACTS probe TTGGTGGTTCTATCCTTGCTTCCCTCAGC

15




2.3 fER
2.3.1 DRP2A 1 X T* DRP2B ™ T-DNA fij~7 n i AR ITEBEBIE L RS

DRP2 & 1nF DMK I 1T D HERE 2 PRIE T 5 72 1T, DRP2A F5 L UF DRP2B |2 T-DNA
DA SN2 R 2 W THEE S L <IXENENOFEMER T IEER IS 1T 5 RER
DFEMT 21T > 7. DRP2A IZxt LTI, T-DNA 235 5 A > b r A S LTV 5 drpa-1 &
H14 A2 b a S A STV S drp2a-2 %, DRP2B (2% L TIE T-DNA 2355 4 =% |
FEAZI TN D drp2b &5 R A e (B12-2A). 2406 O T-DNAFFARF I T 5 iE
fr¥38l% RT-PCR EEHWTHNT LIZL 24 (primer fZE (XX 2-2A (2757, drp2a-1,
drp2a-2 33 J OV drp2b ™4 T D %#E T DRP2A 5 &L O DRP2B [ {1 D mRNA & & 23 B9
FREH L CTEHELIEF LTV (K 2-2B). UL, drp2a-1 & (i LC drp2a-2 Tk v
EIZ MRNAFB R E ML T LT eio s, 5% D FERIZIS UV Tld DRP2A O AR 1k R #t &
L T drp2a-2 %, DRP2B D& il AHkt & L C drp2b 2\ 7=, LLF, DRP2A, DRP2B 4-i&
BV T-DNA BFEA ST RN DI RLTFET (A £721EB), HAIN TS LD
INLFT (@ E72iEb) EFLTD.

RIZ, DRP2A, DRP2B (i {15+ O HUMEAR I R R OB I3 1T 5 KRBV A fighir L 7-.
FEIF 20 H1%, 40 H R ILICH AR L O CAFICHEREITA O o7 (K 2-2C). £ 2
C, DRP2A 35 X U DRP2B M5 13 HITi#E STV 2 R#t (drp2aabb) OEHZ B L,
REHENRDN B ZD LD REERRREZEE L L 5 LRBTZD, 2O LD R RHITE S 720
~7-. ¥7z, DRP2A |[ZRE|Z DRP2B (Z~7 2|2 T-DNA 2MEA STV 5 &0 (drp2aaBb)
<2, WilZ DRP2A |Z~7 1 |Z DRP2B |ZAE(Z T-DNA A STV 5 & D (drp2Aabb) &
Bonieinofc. LLEOR RS DRP2 BixF OEUSIATEGETRE, AT X 7o I 3RFE A
RO RREZI T,

Z T, BRKET ERO EORRETRIANBENTWSHA, ©DF Y, DRP2 23 & Dilbf
B> TWDDONEFHRD 72912, DRP2A ¥ X U DRP2B -~ T-DNA ffi A3z ~7F
0 Lo TWAHAEREE (drp2AaBb) & BFERE (drp2AABB) & O TIEW R MEZ TV, Z D
BRTOBLBFHOMIT 21T o 72 (£ 2-2A). T ORER, EWRZMEZ D HBE RN
drp2AaBb & 72> TWAERIISE L e o7, DF D GBI THAS drp2ab & 78> TV 5L
BIRIIEETH D Z L BbhoTz. Lo T, 28 BE V2B Wi R T DR AL 1 = & — A3t it
BUBRIARDIZA S L < ITEMEFHRAEICKAETH H Z LRI, RO FRIX, Backues
5 (2010) IZXk o ThHHESIN TV D,
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A drp2a-1

DRP2A
LB

dro2b drp2a-2

LB - -

DRP2B

- primer 1kb

B N9 Q
foewo&‘\
SR

DRP2A |
DRP25
acts

2-2 DRP2A R Uf DRP2B O T-DNA EARMOEZRE.
(A) & T-DNAEARKICH TS DRP2A, DRP2B E{ZFL D T-DNAEALE.
KEEL RT-PCR TRAW:=F5A4I—DuUEZETRT.
(B) & T-DNAREHBARMKICEH(T5 DRP2 RV ACT8 DFFEE RT~PCR EMDEXKENE.
(C) & T-DNAREHRARMICH 1T HRBEEHE. HF 20 HEKRUV 40 BEEIC
BH2EFEHBKLT:
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! 2-2 & (drp2AABB) & T-DNA AT RAHEARSE (drp2AaBb) OEMRX#ETHELNT-

BROEGEFEOSEE
N A T-DNA #ii~7 v §fi A %% (drp2AaBb)
drp2AB drp2Ab drp2aB drp2ab
drp2AABB drp2AABb | drp2AaBB drp2AaBb
B4Rk (drp2AABB) | drp2AB
30 10 14 0
- ° T-DNA [ij~7 v 4 AR#E (drp2AaBb)
drp2AB drp2Ab drp2aB drp2ab
drp2AABB | drp2AABb | drp2AaBB | drp2AaBb
BFAERE (drp2AABB) | drp2AB 19 19 16 0
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2.3.2 DRP2A 3 K. (R DRP2B ® T-DNA fi~T 1 f A R # 1T MERE R LR B A DT R 38 o T
k%3

RITEI DGR A5 DRP2 s ORB AT AGEFE~D B 523/~ S 417, DRP2 151D
REMPGIEE TR AZ L VFEMICBIET 2720, £7, BEERMBIERORE A M L7z,
R C 5 2 # B % OTER & BB LV BlE L= & 2 A, T-DNA fili~7 aifi Ak
# (drp2AaBb) OIEH D HIL, NS NRFEDL L VoL BELZ R T L ORBE I (K
2-3A, K.

CORERBEETRTIROBEGEZRE LI ZA, BAKL KL THEIZES
(X 2-3B), ZDEIAIL19% (S.D.=42) L7e-> Tz, Ko T, ZhbOEHO R 2 helx
ATEIORER &5 2 Gio 25 &, DRP2A, DRP2B jifi Jf D15 f-~? T-DNA i AIZ L D ikiE )
FRRDOEH D EEZ BT,

F T, B E R TIR ONIORIEL DAPIHC X D@ 2R L CBlgE Lz,
T5 &, WAEKOEFRRIEM TIEIE L > TnDHN, BERFEELRLIIEHm T 2L
o TEY, EHOFRAENTRTEIELTVWD Z LR S (X 2-3C).

WIZ, HEVERURIR CThd D MR AT ~To. SHERTHOMKEBE L 25, B
ERR & ZEHER (drp2AaBb) O THIREZRFERIZR DR o T, WIS, W B D RS R
LIERNOMERZBIE LTI 2 A, BRBKOFRNDIXEM LIZWEENZ Ab (X
2-3D, KJi).

FIT, AEmERBRICZORIGERE LT L2 A, WAL L THREIZEL (K
2-3E), = DEIGIE 21% (S.D. = £1.3) L72-o T\, ZOREND, MEMERMBA RIS W
T#% DRP2A, DRP2B HEAn T~ T-DNA i AIZ K D2 BITH 6 TH v, MEPEBLRATE AL
DX BOWEICE W TS AR & AR (drp2AaBb) ORI TERIZBEATWDL LD EE
A Bz,

Z 2T, ZHIENORERONEREE Z 2V Z — LT VT e REELERIC XV AL
LCHEIZE LT (M2-3F). ZOfER, BAKTIZT TIC2 TORER TR A A LT LEIc7
STWHIFHITY, BRKICIEWTIBEE 2 @S LR WIRERS, Ilfllldds L OBhfila DT iE
R DORLE N R & 7 o TR B STz,
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drp2AABB @ drp2AaBb drp2AABB 2

D

2° 8
o

100% 100%

mature polien normal seeds

mimmature pollen maborted seeds

50% 50%

0% - —_— ; - o = .

drp2AABB drp2AaBb drp2AABB . drp2AaBb

drp2AABB drp2AaBb drp2AABB drp2AaBb

X 2-3 FARK(rp2AABB) & T-DNA AT OFARM (drp2AaBb) [S&H 1T 5 M ERAEDHRED L.

(A) BEKRRUEATOBARBEN S/L-ENOBEMBER. RAEROFI OB~ RREIHEEEDOEMZTRT. N
—DERSEFZENZEHN 50 pm.

(B) HEKRRUVEATOBARMAOSR/RLERICETIERELHREZRIEMDEIES. n=100. 3RE. T5—/1"\—[ZF
B#REZ%TRY. *P < 0.05. student’s t-test.

(C) DAPIRBIZICE YKZERE LEFAERRUVEAAT OHEARKEN S BN OEALBEBMEER. N —ODREFELE
10 um.

(D) HAEMRUEATORBARKEN 5B -EB%OBEMER. M 10 AROEI LB/ RRIIBEEREOEKEZRT.

(E) HFEKRRUBATOBARKAO O/ RKRICETIEELGHREETTHEHEDEE . n240.3 RE. T7—/1\—(FiF
#RE%ETRT. *P <0.05. student’s t-test.

(F) JIL3—LT7ITE FREBICKYRNBEEZAIRILE LEZBERRUTEAT OBARMD S B EBOHIBEME
B N—DORSEZENEFHN 20 pm.
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2.3.3 DRP2A B L I} DRP2B 13RI DORB Y — v &R T

BT R BEBCHIFE FIPE A FF> DRP2A & DRP2B DREHI/ NS — L DR EWGEET 5 7=
b, WO mRNA Z kB fHE 72 & RT-PCR @ probe Z 7% &t L7=. Z @ probe %
THAEM IS L OV DRP2A & DRP2B #1210 T-DNA i AZ##k (drp2aaBB, drp2AAbb) @
ETER RT-PCR 247572 & 24, B4R 5 1% DRP2A, DRP2B 2 fiH & 4172723, DRP2A
D AE T-DNA i AZE 5k (drp2aaBB) Tid DRP2A O, 1|2 DRP2B 7k E T-DNA #fi AZ5
PR (drp2AAbb) 725 1% DRP2B D LB it &7z (4 2-4A, B). %72, DRP2A @
T-DNA ffi AZEE R (drp2aaBB)IZ 3517 % DRP2B D#E X 1.3 712, DRP2B M7 T-DNA
FEAZEEEE (drp2AADD)IZ 51T %5 DRP2A DR EITH 2 51278 - Tiz. LLEDORERD S,
Z DFERHR T DRP2A 35 KLU DRP2B DR B i & RPN N T & 5 2 L DS HEsd S iz,

RIZ, DRP2A & DRP2B DRHI/ NS — L # LT 5720, uA X AT OAAMMKIZ I
WCER RT-PCR 21T o 72, ZO#5H, DRP2A 35 X () DRP2B 13 3EI2 % 3 10 H % O SEMIR,
B, X, ETEORENBRE S (K 2-4A, B). BLEORH A5, DRP2A 35 L 1 DRP2B |1
WERERIPEBLARR 721 T SFEMIR DR # 7Rk CTHEL L TV 2% aIREMEDS R S U7z,

£ 0 FEAHIC DRP2A 38 L UNDRP2B DR HL /X — v DR A IRGEET 5 72, GUS L AR —#
—Bin & W IR R B 7 — o ORI Fii 21T - 7. DRP2A 35 X UF DRP2B £ 41
FRoOT rE—4 i T T GUS MNREILYT 5B HI MY K DR E 10 Bk OO k%
MWTBIEZT & 24, MBI IARSILT GUS 233 EBLL Tz (X 2-4C). %
7o, MBS R IR U 4 ZGEA AT T d K OERE SR THRAICIRW B BLZ S e (M
2-4C, KPL). 25 OFERD G, DRP2A 1 L Y DRP2B [ZAEM AN CTIRIERER D F B & —
CERTZEDRHLMNIR 0T,
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p-2
— —
o ”

Relative Expresson Level
(DRP2AIACTS)
o
[8;]

Leaf Leaf Seedling Leaf Stem Flower
drp2a drp2b DRP2ADRP2B

| il

Leaf Leaf Seedling Leaf Stem Flower
drp2a drp2b DRP2ADRP2B

C DRP2Apro:GUS DRP2Bpro:GUS

uy)
i ol
o &1

Relative Expresson Level
(DRP2BIACTS)
o
(6]

®2-4 a4 XFZXFIZEIT5 DRP2A R U DRP2B DI /4 — U fEHT.

(A,B) EE RT-PCRIZK DI EICH(+5 DRP2A (A) XU DRP2B (B)D mRNASSEEDLLE. T5—
N—IBEREERT.

(C) #F 10 BED L OA X+ X+ DHIEMIKRIZE 1T5 DRP2Apro:GUS & DRP2Bpro:GUS M H /4 —
VR, REDIEBIH D REEE, XRISHEREZRT. N\—ORSEZTIAEN 1 mm.
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2.3.4 DRP2A & DRP2B IIBEIERT 5

DRP2A & DRP2B DOFH AN OF A4 %9 % 7%, DRP2A, DRP2B, DRP3A [#]T?D
yeast two-hybrid (Y2H) k12 X 2 f##T %247 > 7-. DRP3A X DRP2A 3 LUV DRP2B & 1357 %
RAA &% RT DRP T, ZEREZEHR LI har RUTHEICEAET L2 L nmbh
TW2% (Arimura et al., 2004) (IX] 2-1A). & D5, DRP2A-DRP2A [, DRP2B-DRP2B f#]#5 &
" DRP2A-DRP2B [l CHAAEH 2358 Bz (X 2-5A). DRP3A-DRP3A [l TOAH A MEM X
fE38 & 7=7%, DRP2A-DRP3A i35 & 1) DRP2B-DRP3A O F HAEHIZHERR S pino 7z,

& B ICHEMIEN T DRP2A & DRP2B & DM ANEH O EABFET 57280, Z/3ad
E~DT7 a7 40— a sEE W ®OLE D E B (Bi-molecular
Fluorescent Complementation: BiFC) 12 & 24> EAE T 24T > 7=, cVenus 35 KX}
nVenus & DRP2A LN DRP2B Dfi&a# v\ 7 G w38l x+w % L, cVenus-DRP3A L
nVenus-DRP3A % 388l X 7= & [FERIZ, Venus O v 7L d@ilgg S ivi- (IX] 2-5B).

MMz T, A XFXFRPENICE TS DRP2A & DRP2B O AH A AEH O A % ik
T % 72 %, DRP2A-GFP J& BLIE BLHE A A (R D fh 1%k LBt GFP Bk 2 F v C It sass vk
ATV, T OMGEIRED 2 E '8 T2 Z EICLVEENIMAERT L2 RV E%
HERERICEE Lz, 3 BIOMNZ OGRS L OVEEMT O ROWTIL) 56 DRP2A
BLODRP2B I &= (M 2-5C). LL, =2 bua— b LTHW GFP iK% 385
T DA 17> & 13 DRP2A % DRP2B &t S dso 72,

LLEDOFER NG, a A XF X iR+ T DRP2A [F=:, DRP2B [F1:, % L C DRP2A
& DRP2B [HI CTHAAN M2 Z LR LRI o T,
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SD -Leu/-Trp

A

SD -Leu/-Trp/-His

BD:DRP2A
AD:DRP2A |BD:DRP2B
BD:DRP3A
BD:DRP2A
AD:DRP2B | BD:DRP2B
BD:DRP3A
BD:DRP2A
AD:DRP3A | BD:DRP2B

BD:DRP3A

5-fold serial dilutions

B nVenus nVenus nVenus
-DRP2A -DRP2B -DRP3A
cVenus 1l
)
cVenus ‘
-DRP2B

cVenus
-DRP3A
C
Accession Annotation L
Exp.1 Exp.2 Exp. 3
AT1G10290 dynamin-like protein 6, DRP2A 2497 1036 752
AT1G59610 dynamin-like 3, DRP2B 1782 770 360

B 2-5 DRP2A & DRP2B (11 2 HHE/ERADO B ROREL.

(A) DRP2A, DRP2B, DRP3AMIZ# [T % yeast two-hybrid f##7. BERICZh T ERD TSR FEEAL, &
REEHIZH T HEFTEF LB L.

(B) DRP2A, DRP2B, DRP3A [§IZ& [+ % BIFC fi##. £ /3% JLILEFE DRP & cVenus E7=[d nVenus DRE& 4 >
NOBEINTN—BRIZERIELANIOEORESL—V—BMEEG. -0 T FInERS
VIRV E Venus DENE, TIL—DITFIVEERKEODBREAKXETRT. N—ORSEZENTH 20 uym.

(C) DRP2A-GFP MO REXMBYMDE=SMMIERICH TS DRP2A & DRP2B MR 7. WEMMHE &L LT
DRP2A-GFP #IFHEMIAZ, A& L T GFP A Z AL =, X a7 (& Mascot (Matrix Science) ZFALVTEH
HLf.
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2.3.5 DRP2A 3 X T} DRP2B I33L/R7ET 5

AT % TORERIC L Y DRP2A 35 X OF DRP2B D IEHLERAL & FH AN 258 & 2872 o 72

, WX R ERFE RN THREBLL, SOICERETLINENER LT 5729,
DRP2A-GFP & DRP2B-TagRFP % (2 native promoter F T4 % I E fsffhiidn 4 2 1EH L,
ZOMBNRIEZ B Lz, £, HES L —V—BAKEE (CLSM) % W TR G iy
RORDOREMIAZBLE LT & Z A, MLy 7T ARNMEANICENT Ry MROBEER
BT 5 E L BIC (K 2-6A), MM (K 2-6A, K) ICBWTHEET DEEFIBIER S
.

F 7z, MR EICF1) % DRP2A 3 LU DRP2B D iEMi7e fE/ ¥ — v & i 5729
FREIA 2 & SRR B EOEIAMEE (VIAFM) & WV CEIER L T2, VIAFM [T EE O 1FE
DA BN T H A /8—0 7 2 JH A 5 100-400 nm \ZAFAET HEH 37 B D F %
JhEe 35 Z L AR D 70, MRS O IR E R OB AN TR TH D, Z 0BTk
Z N T A OFER, R Z & D 7 F VR T H 5 6 O D, 1FFE AT ORE A Tl
W& LRI IED Y 7 FIVHERE 200-500 nm D Ry MRICHBEL Tz (1K 2-6B).

LLEDOKER A5, DRP2A $5 X 1F DRP2B (LR —Hfa s THREBLL TR0, MM
WaBZDANITRTIZBNT, Ny MROBERICILES LTV D ATREMEN "R S vz,
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E 2-6 DRP2A & DRP2B D ¥ FEDH RHOREL.

(A) DRP2A-GFP (¥'1)—>) RU DRP2B-TagRFP (¥ ¥z > 4) 2 £ KR T 5L 04 X+ X+ RRELMAD £ £
RLU—Y—BEMER. XREEAFOMBERERT. N\—ORSEZENAZEN 10 pm.

(B) DRP2A-GFP (¥'1)—>) RU DRP2B-TagRFP (¥ x> 43) ##FHT 504 X+ XFRREZ MO AR
BAEREBEMES. N—ORIFENRETN 5pm.
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236DRP2IZSEXERRA NIATANT R FIZRET D

RIEIOFE R 5, DRP2 MMM IC RTET 2 Z L RS n7end, oA A 3
NUTEAZBIZ D D AN TR T ~DFHEZBRET 2720, BERA NIV I NIRRT~
— % —, mRFP-ARA7 (> K —XA) (Ebine et al., 2011), ST-mRFP (= /L /{K) (Uemura et al.,
2014), CLC-mKO (h 7 > A3y hU—27:TGN) 3 L OSHfafE (PM) (lto et al., 2012))
& DRP2A-GFP %7213 DRP2B-GFP % 338 Bl4~ 2 I HERHE (K 2 AF L, ROF RN %
CLSM TH#l%E L7=. ZDf55%, DRP2A-GFP 15 L U DRP2B-GFP Kifi471% CLC-mKO & 3 JR7E
L, &5IZ mRFP-ARA7 & ST-mRFP O —fi& b ILEFEL CTie (K 2-7A). £72, Zh bR
ANINTFNTR TG~ =N —EDEFIEOEIGIX, X7 47 ar br—n e LTHN
722 by KU 7 OUEEAICRHET D DRP3B-MKO & LE_FEICEHEWEZ R L (X
2-7B, C).

YL ED#ER)N S, DRP2A & DRP2B (3412, =2 K Y — A =/L UK, TGN, Ml % bk
WELIEMRIANRA NIV A NTRTIZRET DT ERREINT.
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A mRFP-ARA7 ST-mRFP  CLC-mKO DRP3B-mKO

(Endosome) (Golgi A atus) (TGN and PM) (Negative Control)

*
B 1o ——
_ [
P
5
w
[y
Q
o
2 50
=
[ oy
=2
w
o
=
] -
LIl |
ARA7 ST CLC  DRP3B
*
C -
100 %
T
[y
2
w
[
Q
®
© 5
=
[
5
w
o
=
] .
0 ——
ARA7 ST CLC _ DRP3B

2-7 DRP2A R U DRP2B D#Ia R R fE#T.

(A) DRP2A-GFP F7zI& DRP2B-GFP (#/'1)—Y) LRERAMINIDANLARSII—h— (XD 03) #HH
Y5204 XF XS RERRMEOLERL—F—BMRG. XRIEEITFUANERET HELERT.
N—DORIEZN TN 5pum.

(B, C) DRP2A-GFP (B) U DRP2B-GFP (C) D& L J T I HhTEERRA I CHILARSI—H—LHEBE
FTEHUTFTILDEE. 3D 225 pm* DHEAL—F—BEMBEGISEH L. TS5 —N\—IFEERFEET
9. *P < 0.05. student’s t-test.
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237 RAZ 7 FINA ) ¥ b= OREOHITEROESITHIEE 21T 5 DRP2 DE)
REHlEC EE R RE 2 R¥

Ak L7- & 912 DRP2 o4 F-H5i&E 1% dynamin EHEBIL TRY, "R TZ 7 F A J 2 b
— LM E AT 2 R EADREG R AL UBFIET D, T THRATZ 7 FUNA
¥ b= AR B A DY DRP2 O /METE R 31T D SR et 3181 2 At
%728, SO ERSLELA I FIZ31T 5 DRP2 OB K IE T B A HGE L7z, KR
DiFEFTCIX, phosphoinositide 3-kinase (PI3K) 35 & U phosphoinositide 4-kinase (P14K) @ FH %
% wortmannin (Wm), #UNE B4 OFREH oryzalin (ORY), actin & @O FAEHA latrunculin B
(Lat B) %= ZEHALEE L7~ DRP2A-GFP, DRP2B-GFP ¥ {&k AR % 2 i 2 VIAFM 12 L Y
FREEBIZE L, GFP > 7' L O B % b L 7=

F7, AHFLE A2 DRP2 Ok L COEEIZ G 2 2B AT 572, VIAFM %
O TRREALER U 7o B R O R ORI A 15 RO RIERICHIRE L, BREbHis
S t=0s) DY FNE2T V=00, KT (t=15s) OV 7 F %Ly RICH
LicFR LERH DY (Fig. 2-8 A-C). ZOHEAGDLEEBIZENT, 7' U — 2 Ol
(K 28 A KAL) IFTREBRBIF R CTIEFEEL TN REXR TRATITHEALE
DRP2A-GFP %7213 DRP2B-GFP D 7 F /L, L v ROMEE (X 2-8 A, ZHY) 13552 i
BERERIIFFE L TRV OO 15 B OIREZTICHBEL LI 7T, f = v — DR
(X 2-8A, 7 AT U A7) 1% 15 WRAFEIE LT 1= 7 F &2 Fh 7. DMSO QLEE |2 Xk
Lay ha—LLkigd 5L, Wm, ORY, Lat BET THREICZ Y —rby ROV 7 )L
DEEDHY, £ =0 —D 7 FILDOEIENHEML TV (K 2-8 A-F). ZOREENS, Z
S OBREFILELS, A T DRP2A-GFP <° DRP2B-GFP D i 0 HHELCVH 2k O B
ZIRT S, Ml LICH E DR RSED Z ERPIbNnITho T,

X 51T, APFEAIAELA DRP2A-GFP 15 X U DRP2B-GFP O iz b % % 588 % fsik
L7z, BRI L FERRIC, VIAFM % W CRE R IR O AR O R M 2 6 L, B
RO Y 7O % E R LI 21T > 72. DRP2A-GFP 15 L 1" DRP2B-GFP i 4k ix
DMSO LB { % = > b 1 —/L (DRP2A-GFP: 44.8 + 17.2, DRP2B-GFP: 49.1 + 7.3) & FLie
e, Wm AF L= 6 O TIHAEICHED LT/ (DRP2A-GFP: 81.2 + 11.7, DRP2B-GFP:
58.4 + 9.4). Z OFER DL, Wm ALEE TR T DRP2A-GFP 3 X 1Y DRP2B-GFP M i
DR ELET 2 2 E R L o7z,

PLEDRERDNG, PIBK & L <1 PI4K DEMEF L OMUNE X actin O A [THIE~D
DRP2A 35 & Uf DRP2B DAERIZ BB &l 2 R LTV D Z &R Sz,
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D 06 *
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S __o0s
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9‘-——0.4
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R & oa *
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28
5} 0.4 [ I
o 1
o
Wm + - + -

DRP2A DRP2B

*
- *
1
|
° I

ORY + - +

DRP2A DRP2B

o I

o = o
L w =

Coefficient (Rr)

Pearson Correlation | I l
o

o o o
= in o

Coefficient (Rr)
R 8

Pearson Correlation T
k=]

*
*
l '
+ -

LatB + -

DRP2A DRP2B

B 2-8 £EAEHIIC & 2#fE L TO DRP2 DBIREICE X 2 REDHRE.

(A, B, C) Wortmannin (Wm) (A), oryzalin (ORY) (B), latrunculin B (Lat B) (C) % #L1E L 7= DRP2A-GFP
F71=IX DRP2B-GFP ZH#H 3 6 ¥ 04 X+ A FRERLMEOFMBARLIEMIRG. 15 REERMIC
e L, BERMBKR (t=0s) 27 ) —VIC, HEERTHRE (t=15s) ZL v FIZRTL, —KOEE
ICERAbE. N"—DORSEFFNAEFN 5 ppm.

(D, E, F) &EAEFINEIC L H DRP2A-GFP B U DRP2B-GFP DIEm D DEEE LD, LELTH
FE®ERVCE7 Y UEBGRBEHEE L. ThTh 8 8o 81 um® OMNBHARXBEMERE
AW, T5—N—([FRERZE%TY. *P < 0.05. student’s t-test.
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24 B

2.4.1 DRP2 [ZMEREM AL B D RRICEE 2 RFIZRT

eIt AT BC B R D FEREBLER OFE 225, DRP2 @ T-DNA i ~7 a i AR#E b7

B TIX 20D 3A~OBATIBRRIC, MR CTITE O RTE T4 7 8% 8 Ml &\ 5 B L 72 ik

RO RBGARRIZB WD CRBEREER A EIE L TWD I ERHALNE oz, — 7 v—7

(2 & D FERROWFZETIE, MEREM R AL R A DOF AR RO BT CERABBIZAAME I L T

L EWVIENR SN TS (Backues et al.,, 2010). Z ORHA DT, T-DNA AN ES

BRI OB XD, BEEER7: DRP2 OFEFEOZENRINTH 5 AlfetEndH 5.

F72, ZOIN—TFIZ L5 DRP2 O T-DNA [i~7 v i AR D ALK O 71 BB 53

T, DRP1C O HAK & 135 70 2 M N O A1 0 B AR B v7=. drple ZRIKD LR C

WX, B L 7o T MBS RN B LT & O s RS- (Kang et al., 2003). L

7> L, DRP2 @ T-DNA [fi~7 2 ffi A/ TIXE D L 5 RERITR ST, Mfahke 21 %K

\CIERE L NMBIZR & 7= (Backues et al., 2010). D Z & 225 t, DRPL & DRP2 O BB {ATE

FRAIZE T AEEEN RS> TWDH T ERRBIND.

MEREMIBLARRIZ I T, T-DNA W~7 mffi AZ#E (drp2AaBb) 72> 615 b vz B 722
RE 2 R EUB IR OB S S EERE (25%) L VK o722 LI oW TIE, WG 723608 —
LRk EICHET 5 2 &0 h, BISFOEHIC L 280, BEREREL R TERMEIT/ N
SVWEOBEINICSKAEE LT LESLAREERE X OND. £, BEOHDPET
L AU drp2ab & 7 o 72 FABIA DN T~ ICBFEIC 2 b F o DR EFRAENEITT 2 DI,
R DRP2 2 /X7 B —E &5 SN TW D IR R SN D .

PLEDMMA L T-DNA fi~7 o 4fi ARH (drp2AaBb) DFEBIAIAZEE S 25 &, DRP2A ¥
JU'DRP2B (v 1 A X F X F OFEMBIAIE R W\ T Rt ORIt 258 T3 % L CHE
RN R LT D ATREME DS RIS LS.

i}

)

2.4.2 DRP2A & DRP2B IIHEEMIZTTETH B

ABFFE ORGSR, DRP2A 3 L O'DRP2B 23HEAEH L, HRIET 2 2 L3 BTz o 7z,
Z®Z L%, DRP2A L DRP2B 23R A b IV VIRASHICH 59 2812, AEEIEI~T S
BARZEMT 5 Z L 2RI LT\ 5. £/, DRP2A 33 X (N DRP2B ZMEIX T X T4k
THEFEANZRILL TRV, i sy RS T R TRIZI S FEH L T D Z &
B 523272 572, DRPL 7 /L — 7 OEARF DS AR DR RAE T IR KB 2774 DI
%} L (Bednarek and Backues, 2010), DRP2A 35 LT DRP2B D H > T-DNA 7 E4f AR#t
(drp2a F721% drp2b) CTIFAEBICERENRONRD -T2 LB ETHE, v XF )
{23V T DRP2A 35 L UF DRP2B [IERERIICILR T 5 Z L RS %,
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243DRP2IFIRR b AN VIERBIZBD D SESERANHT X T THREET D

HEH 37 B IOV MBI Z ORI 5, DRP2A 35 L U DRP2B [33E(Z clathrin
ZPOLELERBENRA NIV AN X T = — L HRFEL TV, ZORRIT,
DRP2 O#fifiafi (Fujimoto et al., 2010; Taylor, 2011), TGN (Jin et al., 2001; Lam et al., 2002), #f
NAAR DFHRIERLEAL (Fujimoto et al., 2008) ~DJHEE W o> 72H(EE TOWE L —E LTV
%, ¥ o dynamin b £ - HAIESC TGN, =2 F Y —A~DR{E L clathrin K AFH 72/ NaTE
F~D B2 A STV 5 (Praefcke and McMahon, 2004). L7=%3-> C, DRP2 & 72K %
b TV PRI B D S SR ANV R T T clathrin A7 22/ NETE R B 597 % RTRE
PERHERI SN 5.

F7o, RFFLOFER, PI3K 35 L OVPI4K OBAFEA] (wortmannin) 23 fifafEE £ ¢ DRP2 @
DN T 5 Z LR BN E 72572, DRP2 @ PH domain X, RA 7 7 F VA ) >
h—=-3-U VR (= KV — A, IRIETXHE, B, "AT7 7 F 0o )2 h—/b-4-V
B (S/VUfk, TGN, M), R A7 7 F VA /> b—L-45-7 U VB (RIRRIE) 72 &
BHOA 7 h— ) VIRE AT HZ LG ST % (Backues et al., 2010; Lam et
al., 2002; Lee et al., 2002). #IZ, DRP2 DLEER AR A N AN ANT 3T ~DJHIEIE, PH R A
A ELIEEEREDOA /2 h— ) VIREA~ORERRICHKT S b0 Ll s D, £
7=, MEfEfEE_E ¢ DRP2 ORI M/INE < actin O A FLEA (oryzalin, latrunculin B) (2 & -
THIELE L TV 7z, DRP2A @ PRD I3, actin fKFHYIZEI D dynamin % 5k AEAL OARSEIZ
AT DHENEFFO X LRI EOA VY 7 7 Tlo % ASH3P3 & SH3 domain % 4 L THEG T
52 EMNMESN TV (Shpetner et al., 1996). L72>L, ¥ CIlIKRE L CHIB B A &
D X 5 7 iHE T DRP2 O JRTEZ il L TV 2 IR Ch 5. 41, DRP2 OFH AEAEH K
T & ZDOWRROREN D, WM B DR R b IV VIR BIZ 51T 5 /N Bk o fig B A3
s s.
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3.1 f&

WEASEIZ 31T D/ MATE AT, SFEA N T X T LD & /R0 ERNEE O & - BliE o il 4 i
S E S EMIEENC EEREE 2 R RS, MR L TONMIBRNASIRE DS T R
A b= AU, AMEBEREE D b DOF 5y DBGARLKINLE > 7 T A O LHIH, S HITIEEH< 2o
TR 2 R B D SWEE B S L o CUEDBRTH SH. TOH T, clathrin 2B 53 %
M & O/NATERIE, R T o AANTD Ry U =7 2 2B H/NNaE R £ B IR ]
S FUFEILZ clathrin-mediated endocytosis (CME) & FEIZAVTER Y, & OB & BEEAMED b 70 %I
DWTIRFLREMIEICB WD THHER AR P E Yy 7 D—D 7> TN 5.

CME (%, Ml b, B Oy, o — M & o7 BOHEE, MKl Z L T=
— MR BEORIBEE NS 5 DD AT v FITKBIE4L%H (McMahon and Boucrot, 2011). & 375
T D BB Z B W T, Biile 056, MO RZ &M 25 F-BAR FAA %
Fio FCHO # R 7 E IS RE & L, TOBIZIATT 52 L8N TN D, il T AP2
BEERT L E 2o T, B X N7 E T LTS Le 0 EAER L, FEAT O=BIAMT D
N5, £LTCa— 2278 ThD clathrin 23 AP2 AR L FEA L2y B/ NMER G ICES
L, #BEELER L ClELZES Z L ick v/ Mot FEE2RET S, ZoHIFE L/ ao
FRITIZIZ GTPase KA A > %> dynamin BEEA L TV o 7 F 723 ek ofiE 2k L, GTP
DIARGIZ L0 FTemm T — 2R U2 SEAHEE O ZABIC L0 ez bl 5. w2l
/g Z 7> T D clathrin D& 1AEIE A ATPase & /37 B Td % HSCT0 12 L » THfiR &4, 7/
RADTER T T+ 5. UM b /NI RFTRICAFET DR AT 7 F VA /2 b
—VITHER T D2 7R, F-BAR LITRR L HIEROMIEME L #5595 BAR FAA & 28D
H R, EROEZES A O/NIATE L~ D RTEZARHET 2 & LR 7 G RE D by f- i 2 58
BT D2\ EBREETFEL O IVNMNADEHE TETICHET 2D LEX LTV

BWVIEENFIET DB B oM TIX, =0 R¥ A b= 2OFEREREME I T
W23, 2000 FERIZIZ WV o T b L— 9 —3REEOFI T L 0 2 DFFFEDRFE L S TLIRE, F Y

WHRIT M TN C & 2. 2 OfEE, BIfE F T clathrin (Kitakura et al., 2011)X°, AP2 # &K (Fan et
al., 2013; Kim et al., 2013; Di Rubbo et al., 2013; Yamaoka et al., 2013), %1 I kX X7 &
(dynamin-related protein)(Fujimoto et al., 2010) 7¢ &3 Z Ol 7 & L THE I TWD. L
L, 0LV ST, BB TRESNLTWS CME BIES 1D F Uil < LT,
ZOFRKRDO—>& LT, 7/ HZBT 28O CME BIEK F-Z Joil L 7c Bl 72 A0 [ R
KT, oMM AN Y v 7 LD L GEMELE T AR TE RN ENETOND. £,
IO ENBEZD L, clathrin 72 & O FERS T E2BRITIE, MIEEO#ELOREE T, 2HD

CME HilflA FZMBIZEE L TE b L PHRIND.

Z 2T, AWHE TR LAY AT O CME By - 2 #MEfErIZ mE S~ <, BEmo = R
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A b= ABE ISR L CHSIE LB 21T, T OEMEEEMAT L. ZOFEEH VD
L2k, At THEEICBEE O CME BhESF L EEES L < ERHERICH AR LTS5
THAREL, B0 CME By 1 & FFEMEIL /2 WM E AR OfIE 12 [FET 2 2 & A3 Al
ThdEHffFIND. ZOFETHEDMIBIZENTHEEICEFIEK 2 9 [K+ (Tamura et al.,
2010) AEMIEO B AAIZBHE T 581 (Fujiwara et al., 2014) D[RIE R & DR % 261F T
5. AW TIL, v uA XX F O clathrin T& % clathrin light chain (CLC), AP2 & KD — T
& 5 AP20, dynamin T % DRPIA B L O'DRP2A %4 & L CZOFEEITY, RIEIN-Z v
NI B a5 2 LI K0 EMEA O CME BE S FORE L B & L7z,
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3.2 ML ik
FEMIA

A X XJ (Arabidopsis thaliana, Colunmbia-0) /% 1x Murashige Skoog (MS) i {4k% i
(Murashige and Skoog, 1962) =T 22 &, #ifge)t e FTAEF L72. CLC & GFP DG # v /37 B
(CLC-GFP) % FBL¥ 2 W E A HAEM (R 1T A R A A O GHIRBN I B L 0 /0584 52 72 (Ito
etal, 2012). AP2a 7 = & GFP DRl % > /X B (AP20-GFP) % 3814 % BRIt
RITEIRKR BRSO VAR “Bh LV 73584 5% (F7=. DRP1A & GFP DG & v /32
B (DRP1A-GFP) % 3Bl 2% B MM R 12 4 0= D SEATII RIS BV CTHER L 72 b D % fif
I L7z (Fujimoto et al., 2010). DRP2A & GFP DA 4 > /X7 'E (DRP2A-GFP) %814 5 E kA
BREY RIS FEHE A B 218 0 1EH L 72, GFP O A & R BL3 2 JE B iRt My (R 1 L B K B
o LW ESHEEIR LV miEa 7.

Co-immunoprecipitation mass spectrometry (ColP-MS) ¥

#30.7 g DIEH 10 HER D > 1A X AT OB R 2R & 12 1 ml OffiH >
77— (50 mM Tris-HCI, pH 7.5, 400 mM sucrose, 1% (v/v) Triton X-100, a complete mini EDTA free
protease inhibitor cocktail (Roche), 150 mM NaCl, 5 mM CaCl,, and 5 mM MgCl,, 100 pM GTP-y-s) H
TT VORI, SN HIEYIE 4°C4 4 F T 218 (5,000 xg 33 £ 08 20,000 xg) 424 15 45
MmO BEL, EyEZBIR L. & 57z BigiE UMACS Anti-GFP Beads (Miltenyi Biotec) %
WTHESRREIERE L, SDS-PAGE IC X W & END & v R BEBE LTz, 1557 by ix
Fujiwara & (2014) 5D HIEIHESTT 7 VAT 2 RV LIEIL L, B &I 217 - 7=, [FIRE
([ZHRD GFP 2814 2 I H RN K T b RO 217\, it S # v 7 B34
YTNVDRRME T B Y A S BERWE. BL RO &2 BT EE IR 2 KR T 1T o 7.
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3.3 fER

CME D45 B BT 5 By 2 [FE 9~ <, MlaE 2% i L/NNBOTER 2t CLC,
CME By 1 L flifmf & > /N7 E ORI &2 ¥ < AP20, MAUEO UK 24 5 DRP1A 5 LT DRP2A
& GFP O@e & 37BN A, GFP B 2RI HIWHE MR v A X T Anb X NI Bk
i U, BUGFP HUAZ W TIHGEILE AT o 72, S BIT, 1§D 3E LM I3 UE =i
WraiTole., 2 —EOfNT % 2 [B3R17T L, GFP YR DIy kMmN bRIE I N & Xy
BEZNTNDOU A D BRWT-HE S, CLC-GFP R B A7)> 1% 197 7 (3 3-1), AP20-GFP 3§
HREW) R 72 513 70 Tl (3 3-2), DRP1A-GFP JEBUBEMIAN 5 1% 78 it (% 3-3), DRP2A-GFP JE i
IR HIX 165 FE (5% 3-4) O CME By M35 bz, 2095, 2ROFAT CHITHRT S
M= B 237 B 1% CLC-GFP 3 HNEMIAR ) H 1L 24 F (3% 3-1, 7RF), AP2a-GFP ZEBUEMIA ) & 1%
9ff (# 3-2, 7R°F), DRP1IA-GFP R ELHEMR /51X 9l (3 3-3, 7RF), DRP2A-GFP F BLfH W) R )
5 1% 26 Fl (3¢ 3-4, FRF) 72 o7-. £7-, CLC-GFP, AP20-GFP, DRP1A-GFP, DRP2A-GFP % Bl
ko 2 # M, 3#HM, 4FMCHIBITHR S/ CME B B S Dz (3 3-5).

CLC-GFP JEHUAEM K7 15 H 4172 CME Bdsy 7eifilcid, CLC A& DT m 7 Likiz
clathrin D& 1-4%1& % R 5 BRSS9 % clathrin heavy chain (CHC) 23iH & 4u7=. AP20-GFP
FEHR IR 51X AP AR E TR T 207 2= N23F 54172, DRPLA-GFP FBUfiA &

DX BIEZFEKT 2D DRPL /v —7 D43 1X° DRP2 )V —7 Do 1M b,
DRP2A-GFP FEAEM A7 & & [AEEIC DRPL 7 L —7 Dy 0333 bz, 2D X 912, 4% GFP @
B Y N BB R BEERN O CME B /723t S, 7ol holR Cor 235D GFP
A2 8BRS EN SRR E N7z, LLEOREREN S, RFIEIC L - TEEEIC CME B
DFEFEENRETHD Z LRSI

F72, % CME BIi#ESy R SN Z T E R LTV &, ZRE ISR
BRI ENEENTND Z LA L7z, £7, CLC-GFP FEUEM KD 51 exostosin 7 7

RV =R ERN 2 R &7z, Exostosin 1LV UIRIZRET H X X7 ET

(McCormick et al.,, 1999), clathrin 73 2L IR THEEREZ RO Z L A HERI &7z, F 72, ENTH
domain F£ 721X ANTH domain ZFf> & /37 B M 5 FifgH 4172, ENTH domain 35 J O ANTH
domain (FHIME EDR A7 7 F U0 UEE L OFEEREZ A L (Itoh et al.,, 2001; Ford et al.,
2001), B D Z /7B clathrin =2 AP2 AR D R Y5 & 72 > TV D ATREMENN R S v7z. A
—F DYV TIISEIIED LTI 3 MRS, A—F DU T T IUREICIT CME
WEBEREEZ R L TWD Z ERHmE S TEY (Robert et al., 2010; Kitakura et al., 2011), =
65 F OMINE ETORMLERED CMEIZ X SFEI N A —F 2 0 D 7T NREDOHIEIZFED %
ZENRB SN, MBSO RENRE STV D kinase 1E 5 FEEMIH Sz, RRIC
leucine-rich repeat % 7> kinase (X H &35 L OV U ER{L L HHFH T4 123 CME (2 &L 2 il il & 52 1)
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L2 ENMEINTEY (Hanafusaet al., 2011), 45 O kinase &, HE A CME O & 72 5
2y, FE TR 2 X B OB LTV D RTREME D RIE S v, HEIZI8WV T CME 12 &
D il = 42U 5 leucine-rich repeat % Ff > kinase & L T, WEMAEM OB ICE DL D
flagellin-sensitive 2 (FLS2)723 & % 7% (Robatzek et al,, 2006), L2 & TEICBE > 5 4y 743 3 FlAR H
SNz, Th6D4+ b CME OB BORAMZ N7 HE LTHERLLEDbNR S, £z,
HSc70/HSP70 (% 5 #, < L T HSC70 % clathrin §773/ Mg (23559~ S #&AE 2 £F-> DNAJ domain %
FroZ 7By LR ENTZ. 26 D51 OHIC clathrin O F-H1E D /3 HRIZ BT 5 57+
DEENTWDAREMEAE . 2D X 512, CLC-GFP S HA 7> & 13/ METE AL D FIH BEBE < &
%, AR EREEOEAICE D D 0 TR X o7 ORI D 501, & LRk B
T % clathrin O¥-FHEIE DRI B 2 50 F DM BTz,

AP20-GFP FEBUEMA N 513, FtsH 7 7 2 U — protease 73 H & 4u7=. FtsH 1% ATP & f#ME
O protease O H1CTHE—DfE & > /X7 BT (Akiyama et al., 1995), CME (Z L 0 #llffl S 71T 5 Al fHE
PEDVRIE STz, M bR ATP 7 —E Th 5 vmal2 bR STV 5. K ATP 7 —E
Ty B Y — L7 ERPESRA VT X 7 NOBRMEAL 28 U CREREFET s R A F—v R
BG4 ZnmbNTEY (Mellman et al., 1986), Z D4y b HNDOMERELZ B2 L T\5 &
THREND. £, clathrin bEH SN TR Y, BEEMAMEMN L T2 TREME &, clathrin & AP2 42
BEEES PR S TW D FIREMED VR S L7, ZALLISMT bRERER I D & /X 7 18
BEBRHINTEY, By oI EE AP2 BERERST X T2 =2 R EPFLR TN
DAREMEDR B .

DRP1A-GFP 15 . U' DRP2A-GFP S BUBMIRI BI, WL 7 A F ARFRNZNEE LS
T LR ERBE SN, B OB TIZAI LT T AL F U DRANR T RYA F—
VADRNY =L ENAMBILTEY (Neves et al., 2001), fi#% > CME THEIH LT\ 5
AIREME R S vtz i d G & v /387 Td % Transducin/WD40 78 2 Fifa tH &z, Z D51
WD T X7 B —2 XY E L OMAEERNRE S TEY (Gadeyne et al., 2014), Z OFED 5y
FMEY O CME TRl L DEREZ FF O b D EE X HiLD. S HIT small GTPase T 5 Rab &1
&, Rab IFELRBEIZCEWTHEHARERO D FAA v F L LTOMEZH->TEY
(Hutagalung et al. 2013), Z ¢ Rab 7% CME (2859 % [ REMEDN R S u7z.
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% 3-1CLC-GFP #BREMHEI S DHMEPISBRESN-RAES /B YR b FEEF2HD

BT THICBRHSh 2 VRV E.

Accession #

Annotation

AT1G01210.1

DNA-directed RNA polymerase, subunit M, archaeal

AT1G02020.1

nitroreductase family protein

AT1G02570.1

unknown protein

AT1G02680.1

TBP-associated factor 13

AT1G03365.1

RING/U-box superfamily protein

AT1G03540.1

Pentatricopeptide repeat (PPR-like) superfamily protein

AT1G04750.1

vesicle-associated membrane protein 721

AT1G06950.1

translocon at the inner envelope membrane of chloroplasts 110

AT1G07790.1

Histone superfamily protein

AT1G08380.1

photosystem I subunit O

AT1G11020.1

RING/FYVE/PHD zinc finger superfamily protein

AT1G11420.1

DOMAIN OF UNKNOWN FUNCTION 724 2

AT1G11870.1

Seryl-tRNA synthetase

AT1G12900.1

glyceraldehyde 3-phosphate dehydrogenase A subunit 2

AT1G13220.2

nuclear matrix constituent protein-related

AT1G13440.1

glyceraldehyde-3-phosphate dehydrogenase C2

AT1G14460.1

AAA-type ATPase family protein

AT1G14640.1

SWAP (Suppressor-of-White-APricot)/surp domain-containing protein

AT1G15820.1

light harvesting complex photosystem Il subunit 6

AT1G16030.1

heat shock protein 70B

AT1G17580.1

myosin 1

AT1G20010.1

tubulin beta-5 chain

AT1G20620.1

catalase 3

AT1G20630.1

catalase 1

AT1G22300.1

general regulatory factor 10

AT1G22930.1

T-complex protein 11

AT1G22960.1

Pentatricopeptide repeat (PPR) superfamily protein

AT1G28190.1

unknown protein

AT1G29910.1

chlorophyll A/B binding protein 3
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AT1G30380.1

photosystem I subunit K

AT1G31330.1

photosystem I subunit F

AT1G32220.1

NAD(P)-binding Rossmann-fold superfamily protein

AT1G34260.1

FORMS APLOID AND BINUCLEATE CELLS 1A

AT1G34270.1

Exostosin family protein

AT1G34410.1

auxin response factor 21

AT1G34420.1

leucine-rich repeat transmembrane protein kinase family protein

AT1G35240.1

auxin response factor 20

AT1G47300.1

F-box family protein

AT1G48180.1

unknown protein

AT1G49240.1

actin 8

AT1G49980.1

DNA/RNA polymerases superfamily protein

AT1G50840.1

polymerase gamma 2

AT1G53040.1

Protein of unknown function (DUF616)

AT1G53660.1

nodulin MtN21 /EamA-like transporter family protein

AT1G54270.1

eif4a-2

AT1G55060.1

ubiquitin 12

AT1G55670.1

photosystem I subunit G

AT1G55840.1

Sec14p-like phosphatidylinositol transfer family protein

AT1G56290.1

CwrfJ-like family protein

AT1G56520.2

Disease resistance protein (TIR-NBS-LRR class) family

AT1G58420.1

Uncharacterised conserved protein UCP031279

AT1G61050.1

alpha 1,4-glycosyltransferase family protein

AT1G61520.1

photosystem I light harvesting complex gene 3

AT1G66245.1

unknown protein

AT1G67190.1

F-box/RNI-like superfamily protein

AT1G67580.1

Protein kinase superfamily protein

AT1G68470.1

Exostosin family protein

AT1G70140.1

formin 8

AT1G71070.1

Core-2/1-branching beta-1,6-N-acetylglucosaminyltransferase family protein

AT1G71220.1

UDP-glucose:glycoprotein glucosyltransferases

AT1G72250.1

Di-glucose binding protein with Kinesin motor domain
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AT1G72740.1

Homeodomain-like/winged-helix DNA-binding family protein

AT1G73710.1

Pentatricopeptide repeat (PPR) superfamily protein

AT1G74720.1

C2 calcium/lipid-binding plant phosphoribosyltransferase family protein

AT1G75980.1

Single hybrid motif superfamily protein

AT1G76880.1

Duplicated homeodomain-like superfamily protein

AT1G78230.1

Outer arm dynein light chain 1 protein

AT1G79040.1

photosystem Il subunit R

AT1G80210.1

Mov34/MPN/PAD-1 family protein

AT2G01600.1

ENTH/ANTH/VHS superfamily protein

AT2G07732.1

Ribulose bisphosphate carboxylase large chain, catalytic domain

AT2G15695.1

Protein of unknown function DUF829, transmembrane 53

AT2G17060.1

Disease resistance protein (TIR-NBS-LRR class) family

AT2G18700.1

trehalose phosphatase/synthase 11

AT2G18969.1

sequence-specific DNA binding transcription factors;transcription regulators

AT2G20760.1

Clathrin light chain protein, CLC

AT2G25430.1

epsin N-terminal homology (ENTH) domain-containing protein / clathrin assembly

protein-related

AT2G25760.1

Protein kinase family protein

AT2G25840.1

Nucleotidylyl transferase superfamily protein

AT2G29130.1

laccase 2

AT2G30870.1

glutathione S-transferase PHI 10

AT2G33490.1

hydroxyproline-rich glycoprotein family protein

AT2G36450.1

Integrase-type DNA-binding superfamily protein

AT2G36900.1

membrin 11

AT2G37190.1

Ribosomal protein L11 family protein

AT2G37620.1

actin 1

AT2G38860.1

Class I glutamine amidotransferase-like superfamily protein

AT2G39730.1

rubisco activase

AT2G40060.1

Clathrin light chain protein, CLC

AT2G40460.1

Major facilitator superfamily protein

AT2G42100.1

Actin-like ATPase superfamily protein

AT2G44760.1

Domain of unknown function (DUF3598)
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AT2G45720.1

ARM repeat superfamily protein

AT2G47220.1

DOMAIN OF UNKNOWN FUNCTION 724 5

AT2G48060.1

unknown protein

AT3G01250.1

unknown protein

AT3G02100.1

UDP-Glycosyltransferase superfamily protein

AT3G02260.1

auxin transport protein (BIG)

AT3G03060.1

P-loop containing nucleoside triphosphate hydrolases superfamily protein

AT3G04140.1

Ankyrin repeat family protein

AT3G04250.1

F-box associated ubiquitination effector family protein

AT3G04840.1

Ribosomal protein S3Ae

AT3G06340.1

DNAJ heat shock N-terminal domain-containing protein

AT3G08530.1

Clathrin, heavy chain, CHC

AT3G08590.1

Phosphoglycerate mutase, 2,3-bisphosphoglycerate-independent

AT3G09440.1

Heat shock protein 70 (Hsp 70) family protein

AT3G09760.1

RING/U-box superfamily protein

AT3G11130.1

Clathrin, heavy chain, CHC

AT3G12580.1

heat shock protein 70

AT3G13080.2

multidrug resistance-associated protein 3

AT3G14920.1

Peptide-N4-(N-acetyl-beta-glucosaminyl)asparagine amidase A protein

AT3G14990.1

Class I glutamine amidotransferase-like superfamily protein

AT3G15520.1

Cyclophilin-like peptidyl-prolyl cis-trans isomerase family protein

AT3G18390.1

CRS1/YhbY (CRM) domain-containing protein

AT3G20050.1

T-complex protein 1 alpha subunit

AT3G22950.1

ADP-ribosylation factor C1

AT3G25650.1

SKP1-like 15

AT3G26650.1

glyceraldehyde 3-phosphate dehydrogenase A subunit

AT3G27900.1

Protein of unknown function (DUF1184)

AT3G28150.1

TRICHOME BIREFRINGENCE-LIKE 22

AT3G42050.1

vacuolar ATP synthase subunit H family protein

AT3G45140.1

lipoxygenase 2

AT3G45610.1

Dof-type zinc finger DNA-binding family protein

AT3G46950.1

Mitochondrial transcription termination factor family protein
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AT3G47470.1

light-harvesting chlorophyll-protein complex | subunit A4

AT3G47910.1

Ubiquitin carboxyl-terminal hydrolase-related protein

AT3G49710.1

Pentatricopeptide repeat (PPR) superfamily protein

AT3G49730.1

Tetratricopeptide repeat (TPR)-like superfamily protein

AT3G51890.1

Clathrin light chain protein, CLC

AT3G54380.1

SAC3/GANP/Ninl/mts3/elF-3 p25 family

AT3G54890.1

photosystem I light harvesting complex gene 1

AT3G60110.1

DNA-binding bromodomain-containing protein

AT4G02110.1

transcription coactivators

AT4G02650.1

ENTH/ANTH/VHS superfamily protein

AT4G03430.1

pre-mRNA splicing factor-related

AT4G08097.1

myosin heavy chain-related

AT4G10340.1

light harvesting complex of photosystem I1 5

AT4G12800.1

photosystem I subunit |

AT4G13870.1

Werner syndrome-like exonuclease

AT4G14250.1

structural constituent of ribosome

AT4G14340.1

casein kinase |

AT4G15210.1

beta-amylase 5

AT4G16890.1

disease resistance protein (TIR-NBS-LRR class), putative

AT4G20360.1

RAB GTPase homolog E1B

AT4G21380.1

receptor kinase 3

AT4G22745.1

methyl-CPG-binding domain 1

AT4G24280.1

chloroplast heat shock protein 70-1

AT4G24290.2

MAC/Perforin domain-containing protein

AT4G25940.1

ENTH/ANTH/VHS superfamily protein

AT4G28390.1

ADP/ATP carrier 3

AT4G32260.1

ATPase, FO complex, subunit B/B', bacterial/chloroplast

AT4G32285.1

ENTH/ANTH/VHS superfamily protein

AT4G32630.1

ArfGap/RecO-like zinc finger domain-containing protein

AT4G39260.1

cold, circadian rhythm, and RNA binding 1

AT5G01530.1

light harvesting complex photosystem I1

AT5G01730.1

SCAR family protein 4
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AT5G02490.1

Heat shock protein 70 (Hsp 70) family protein

AT5G02500.1

heat shock cognate protein 70-1

AT5G02870.1

Ribosomal protein L4/L1 family

AT5G05590.2

phosphoribosylanthranilate isomerase 2

AT5G06520.1

SWAP (Suppressor-of-White-APricot)/surp domain-containing protein

AT5G07100.1

WRKY DNA-binding protein 26

AT5G07350.1

TUDOR-SN protein 1

AT5G09810.1

actin 7

AT5G10170.1

myo-inositol-1-phosphate synthase 3

AT5G13490.1

ADP/ATP carrier 2

AT5G14040.1

phosphate transporter 3;1

AT5G14105.1

unknown protein

AT5G14780.1

formate dehydrogenase

AT5G16930.1

AAA-type ATPase family protein

AT5G17920.1

Cobalamin-independent synthase family protein

AT5G17980.1

C2 calcium/lipid-binding plant phosphoribosyltransferase family protein

AT5G18590.1

Galactose oxidase/kelch repeat superfamily protein

AT5G18820.1

TCP-1/cpn60 chaperonin family protein

AT5G19770.1

tubulin alpha-3

AT5G20010.1

RAS-related nuclear protein-1

AT5G20980.1

methionine synthase 3

AT5G22580.1

Stress responsive A/B Barrel Domain

AT5G24890.1

unknown protein

AT5G27750.1

F-box/FBD-like domains containing protein

AT5G28030.1

L-cysteine desulfhydrase 1

AT5G29807.1

unknown protein

AT5G35370.1

S-locus lectin protein kinase family protein

AT5G35750.1

histidine kinase 2

AT5G38570.1

F-box/RNI-like superfamily protein

AT5G39030.1

Protein kinase superfamily protein

AT5G39330.1

Protein of unknown function (DUF1163)

AT5G39870.1

Protein of unknown function (DUF1216)
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AT5G42080.1

dynamin-like protein, DRP1A

AT5G42870.1

phosphatidic acid phosphohydrolase 2

AT5G46070.1

Guanylate-binding family protein

AT5G46800.1

Mitochondrial substrate carrier family protein

AT5G48600.1

structural maintenance of chromosome 3

AT5G49910.1

chloroplast heat shock protein 70-2

AT5G50390.1

Pentatricopeptide repeat (PPR-like) superfamily protein

AT5G51870.1

AGAMOUS-like 71

AT5G52040.1

RNA-binding (RRM/RBD/RNP motifs) family protein

AT5G52980.1

CONTAINS InterPro DOMAIN/s: ATPase, vacuolar ER assembly factor, Vmal2

AT5G53000.1

2A phosphatase associated protein of 46 kD

AT5G53860.1

embryo defective 2737

AT5G55710.1

TRANSLOCON AT THE INNER ENVELOPE MEMBRANE OF CHLOROPLASTS
20-V

AT5G62230.1

ERECTA-like 1

AT5G64040.1

photosystem I reaction center subunit PSI-N, chloroplast, putative / PSI-N, putative

(PSAN)

AT5G64450.1

Putative endonuclease or glycosyl hydrolase

AT5G65430.1

general regulatory factor 8

ATCG00120.1

ATP synthase subunit alpha

ATCG00520.1

unfolded protein binding

45




% 3-2 AP20-GFP #HEMEIM L DMBEYMHI SBRHESN=RESX /9B Y X +. FFEE2H

DORTTHICREHShE=2 V1RV E.

Accession #

Annotation

AT1G06770.2

DREB2A-interacting protein 1

AT1G11040.1

HSP40/DnaJ peptide-binding protein

AT1G12150.1

Plant protein of unknown function (DUF827)

AT1G15520.1

pleiotropic drug resistance 12

AT1G17580.1

myosin 1

AT1G31390.1

TRAF-like family protein

AT1G31400.1

TRAF-like family protein

AT1G31960.1

unknown protein

AT1G36050.1

Endoplasmic reticulum vesicle transporter protein

AT1G47830.1

SNARE-like superfamily protein, AP2S

AT1G49240.1

actin 8

AT1G63280.1

Serine protease inhibitor (SERPIN) family protein

AT1G65220.1

ARM repeat superfamily protein

AT1G67840.1

chloroplast sensor kinase

AT1G71235.1

unknown protein

AT1G74880.1

NAD(P)H:plastoquinone dehydrogenase complex subunit O

AT2G07732.1

Ribulose bisphosphate carboxylase large chain, catalytic domain

AT2G13370.1

chromatin remodeling 5

AT2G15695.1

Protein of unknown function DUF829, transmembrane 53

AT2G31320.1

poly(ADP-ribose) polymerase 2

AT2G33510.1

unknown protein

AT2G34730.1

myosin heavy chain-related

AT2G37320.1

Tetratricopeptide repeat (TPR)-like superfamily protein

AT2G40060.1

Clathrin light chain protein, CLC

AT2G44760.1

Domain of unknown function (DUF3598)

AT2G47620.1

SWITCH/sucrose nonfermenting 3A

AT3G04854.1

unknown protein

AT3G05140.1

ROP binding protein kinases 2

AT3G07060.1

NHL domain-containing protein
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AT3G08530.1

Clathrin, heavy chain, CHC

AT3G16000.1

MAR binding filament-like protein 1

AT3G19570.1

Family of unknown function (DUF566)

AT3G20050.1

T-complex protein 1 alpha subunit

AT3G21210.1

zinc ion binding

AT3G25100.1

cell division cycle 45

AT3G27040.1

Meprin and TRAF (MATH) homology domain-containing protein

AT3G27290.1

RNI-like superfamily protein

AT3G28820.1

Protein of unknown function (DUF1216)

AT3G44530.1

homolog of histone chaperone HIRA

AT3G52260.1

Pseudouridine synthase family protein

AT3G53920.1

RNApolymerase sigma-subunit C

AT3G54360.1

zinc ion binding

AT3G55440.1

triosephosphate isomerase

AT3G56820.1

unknown protein

AT3G59880.1

unknown protein

AT3G60360.1

embryo sac development arrest 14

AT3G63400.1

Cyclophilin-like peptidyl-prolyl cis-trans isomerase family protein

AT4G09350.1

Chaperone DnaJ-domain superfamily protein

AT4G11380.1

Adaptin family protein, AP1/2B1

AT4G14150.1

phragmoplast-associated kinesin-related protein 1

AT4G17270.1

Mo25 family protein

AT4G21070.1

breast cancer susceptibilityl

AT4G22190.1

unknown protein

AT4G23460.1

Adaptin family protein

AT4G23940.1

FtsH extracellular protease family

AT4G25080.1

magnesium-protoporphyrin 1X methyltransferase

AT4G26660.1

unknown protein

AT4G31530.1

NAD(P)-binding Rossmann-fold superfamily protein

AT5G01310.1

APRATAXIN-like

AT5G06520.1

SWAP (Suppressor-of-White-APricot)/surp domain-containing protein

AT5G22770.1

alpha-adaptin, AP2A1
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AT5G24890.1

unknown protein

AT5G35980.1

yeast YAK1-related gene 1

AT5G42710.1

unknown protein

AT5G43790.1

Pentatricopeptide repeat (PPR) superfamily protein

AT5G46630.1

Clathrin adaptor complexes medium subunit family protein, AP2M

AT5G52980.1

CONTAINS InterPro DOMAIN/s: ATPase, vacuolar ER assembly factor, Vmal2

AT5G57123.1

unknown protein

AT5G58510.1

unknown protein

AT5G66850.1

mitogen-activated protein kinase kinase kinase 5
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% 3-3 DRP1A-GFP REHEMHI S OHEMILBEEN-REL /B X . FEZE 2

BEORTTHICERHSA =2 V0K,

Accession #

Annotation

AT1G07660.1

Histone superfamily protein

AT1G10290.1

dynamin-like protein 6, DRP2A

AT1G12900.1

glyceraldehyde 3-phosphate dehydrogenase A subunit 2

AT1G14830.1

DYNAMIN-like 1C, DRP1C

AT1G16030.1

heat shock protein 70B

AT1G31390.1

TRAF-like family protein

AT1G32120.1

unknown protein

AT1G47270.1

tubby like protein 6

AT1G47655.1

Dof-type zinc finger DNA-binding family protein

AT1G47960.1

cell wall / vacuolar inhibitor of fructosidase 1

AT1G48090.1

calcium-dependent lipid-binding family protein

AT1G49240.1

actin 8

AT1G50300.1

TBP-associated factor 15

AT1G53541.1

unknown protein

AT1G56190.1

Phosphoglycerate kinase family protein

AT1G60110.1

Mannose-binding lectin superfamily protein

AT1G63280.1

Serine protease inhibitor (SERPIN) family protein

AT1G65220.1

ARM repeat superfamily protein

AT1G67140.1

HEAT repeat-containing protein

AT1G67260.1

TCP family transcription factor

AT1G67840.1

chloroplast sensor kinase

AT1G70380.1

F-box and associated interaction domains-containing protein

AT1G75410.1

BEL1-like homeodomain 3

AT1G80280.1

alpha/beta-Hydrolases superfamily protein

AT1G80730.1

zinc-finger protein 1

AT1G80780.1

Polynucleotidyl transferase, ribonuclease H-like superfamily protein

AT2G05990.1

NAD(P)-binding Rossmann-fold superfamily protein

AT2G24530.1

unknown protein

AT2G38040.1

acetyl Co-enzyme a carboxylase carboxyltransferase alpha subunit
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AT2G38110.1

glycerol-3-phosphate acyltransferase 6

AT2G39730.1

rubisco activase

AT2G40360.1

Transducin/WDA40 repeat-like superfamily protein

AT2G42690.1

alpha/beta-Hydrolases superfamily protein

AT2G45290.1

Transketolase

AT3G03810.1

O-fucosyltransferase family protein

AT3G04854.1

unknown protein

AT3G06250.1

FAR1-related sequence 7

AT3G07790.1

DGCR14-related

AT3G07980.1

mitogen-activated protein kinase kinase kinase 6

AT3G17490.1

F-box and associated interaction domains-containing protein

AT3G19050.1

phragmoplast orienting kinesin 2

AT3G19570.1

Family of unknown function (DUF566)

AT3G20050.1

T-complex protein 1 alpha subunit

AT3G20610.1

non-race specific disease resistance protein, putative

AT3G21210.1

zinc ion binding

AT3G22670.1

Pentatricopeptide repeat (PPR) superfamily protein

AT3G27290.1

RNI-like superfamily protein

AT3G28820.1

Protein of unknown function (DUF1216)

AT3G51770.1

tetratricopeptide repeat (TPR)-containing protein

AT3G54360.1

zinc ion binding

AT3G54560.1

histone H2A 11

AT3G56820.1

unknown protein

AT3G57350.1

Nucleoporin interacting component (Nup93/Nic96-like) family protein

AT3G59880.1

unknown protein

AT3G60190.1

DYNAMIN-like 1E, DRP1E

AT4G01290.1

unknown protein

AT4G09350.1

Chaperone DnaJ-domain superfamily protein

AT4G10340.1

light harvesting complex of photosystem I1 5

AT4G17270.1

Mo25 family protein

AT4G20360.1

RAB GTPase homolog E1B

AT4G21820.1

binding;calmodulin binding

50




AT4G23720.1

Protein of unknown function (DUF1191)

AT4G27595.1

Plant protein of unknown function (DUF827)

AT4G35170.1

Late embryogenesis abundant (LEA) hydroxyproline-rich glycoprotein family

AT5G02500.1

heat shock cognate protein 70-1

AT5G06610.1

Protein of unknown function (DUF620)

AT5G18820.1

TCP-1/cpn60 chaperonin family protein

AT5G26900.1

Transducin family protein / WD-40 repeat family protein

AT5G38430.1

Ribulose bisphosphate carboxylase (small chain) family protein

AT5G42080.1

dynamin-like protein, DRP1A

AT5G44510.1

target of AVRB operationl

AT5G46070.1

Guanylate-binding family protein

AT5G50890.1

alpha/beta-Hydrolases superfamily protein

AT5G51780.1

basic helix-loop-helix (b0HLH) DNA-binding superfamily protein

AT5G56290.1

peroxin 5

AT5G61330.1

rRNA processing protein-related

AT5G63240.1

Carbohydrate-binding X8 domain superfamily protein

ATCG00340.1

Photosystem |, PsaA/PsaB protein
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% 3-4 DRP2A-GFP REHEMHI S OHEMILBEEN-REL /7B X . FFEZE 2

BEORTTHICERHSA =2 V0K,

Accession #

Annotation

AT1G03360.1

ribosomal RNA processing 4

AT1G04410.1

Lactate/malate dehydrogenase family protein

AT1G04820.1

tubulin alpha-4 chain

AT1G05090.1

dentin sialophosphoprotein-related

AT1G06700.1

Protein kinase superfamily protein

AT1G07660.1

Histone superfamily protein

AT1G07970.1

Cytochrome B561-related, N-terminal (InterPro:IPR019176)

AT1G09665.1

Toll-Interleukin-Resistance (TIR) domain family protein

AT1G10290.1

dynamin-like protein 6, DRP2A

AT1G12900.1

glyceraldehyde 3-phosphate dehydrogenase A subunit 2

AT1G13440.1

glyceraldehyde-3-phosphate dehydrogenase C2

AT1G14830.1

DYNAMIN-like 1C, DRP1C

AT1G15210.1

pleiotropic drug resistance 7

AT1G16670.1

Protein kinase superfamily protein

AT1G20260.1

ATPase, V1 complex, subunit B protein

AT1G20620.1 catalase 3
AT1G21620.1 pumilio 20
AT1G21640.1 NAD kinase 2

AT1G27400.1

Ribosomal protein L22p/L17e family protein

AT1G28190.1

unknown protein

AT1G31330.1

photosystem I subunit F

AT1G31400.1

TRAF-like family protein

AT1G31960.1

unknown protein

AT1G36050.1

Endoplasmic reticulum vesicle transporter protein

AT1G49240.1

actin 8

AT1G50300.1

TBP-associated factor 15

AT1G54270.1

eif4a-2

AT1G54710.1

homolog of yeast autophagy 18 (ATG18) H

AT1G55490.1

chaperonin 60 beta
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AT1G55740.1

seed imbibition 1

AT1G55900.1

Haloacid dehalogenase-like hydrolase (HAD) superfamily protein

AT1G56190.1

Phosphoglycerate kinase family protein

AT1G56290.1

CwfJ-like family protein

AT1G59610.1

dynamin-like 3 DRP2B

AT1G63280.1

Serine protease inhibitor (SERPIN) family protein

AT1G65220.1

ARM repeat superfamily protein

AT1G65800.1

receptor kinase 2

AT1G66050.1

Zinc finger (C3HC4-type RING finger) family protein

AT1G67540.1

unknown protein

AT1G67840.1

chloroplast sensor kinase

AT1G69040.1

ACT domain repeat 4

AT1G70140.1

formin 8

AT1G71695.1

Peroxidase superfamily protein

AT1G72370.1

40s ribosomal protein SA

AT1G76730.1

NagB/RpiA/CoA transferase-like superfamily protein

AT1G77330.1

2-oxoglutarate (20G) and Fe(Il)-dependent oxygenase superfamily protein

AT1G78900.1

vacuolar ATP synthase subunit A

AT2G02860.1

sucrose transporter 2

AT2G15695.1

Protein of unknown function DUF829, transmembrane 53

AT2G17000.1

Mechanosensitive ion channel family protein

AT2G22560.1

Kinase interacting (KIP1-like) family protein

AT2G23350.1

poly(A) binding protein 4

AT2G25730.1

unknown protein

AT2G30330.1

GCNS5L1 family protein

AT2G33860.1

Transcriptional factor B3 family protein / auxin-responsive factor AUX/IAA-related

AT2G35630.1

ARM repeat superfamily protein

AT2G35800.1

mitochondrial substrate carrier family protein

AT2G36160.1

Ribosomal protein S11 family protein

AT2G37620.1

actin 1

AT2G39730.1

rubisco activase

AT2G44590.1

DYNAMIN-like 1D, DRP1D
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AT2G44760.1

Domain of unknown function (DUF3598)

AT2G46320.1

Mitochondrial substrate carrier family protein

AT2G47220.1

DOMAIN OF UNKNOWN FUNCTION 724 5

AT2G47500.1

P-loop nucleoside triphosphate hydrolases superfamily protein with CH (Calponin

Homology) domain

AT2G47620.1

SWITCH/sucrose nonfermenting 3A

AT3G02100.1

UDP-Glycosyltransferase superfamily protein

AT3G02660.1

Tyrosyl-tRNA synthetase, class Ib, bacterial/mitochondrial

AT3G03330.1

NAD(P)-binding Rossmann-fold superfamily protein

AT3G03780.1

methionine synthase 2

AT3G04854.1

unknown protein

AT3G06660.1

PAPA-1-like family protein / zinc finger (HIT type) family protein

AT3G08530.1

Clathrin, heavy chain

AT3G09440.1

Heat shock protein 70 (Hsp 70) family protein

AT3G11130.1

Clathrin, heavy chain

AT3G11400.1

eukaryotic translation initiation factor 3G1

AT3G12780.1

phosphoglycerate kinase 1

AT3G13470.1

TCP-1/cpn60 chaperonin family protein

AT3G13530.1

mitogen-activated protein kinase kinase kinase 7

AT3G14415.1

Aldolase-type TIM barrel family protein

AT3G14420.1

Aldolase-type TIM barrel family protein

AT3G14590.1

Calcium-dependent lipid-binding (CaLB domain) family protein

AT3G14730.1

Pentatricopeptide repeat (PPR) superfamily protein

AT3G16810.1

pumilio 24

AT3G17100.1

sequence-specific DNA binding transcription factors

AT3G17490.1

F-box and associated interaction domains-containing protein

AT3G20820.1

Leucine-rich repeat (LRR) family protein

AT3G22790.1

Kinase interacting (KIP1-like) family protein

AT3G22950.1

ADP-ribosylation factor C1

AT3G24430.1

ATP binding

AT3G25100.1

cell division cycle 45

AT3G27290.1

RNI-like superfamily protein
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AT3G27440.1

uridine kinase-like 5

AT3G28820.1

Protein of unknown function (DUF1216)

AT3G29410.1

Terpenoid cyclases/Protein prenyltransferases superfamily protein

AT3G32980.1

Peroxidase superfamily protein

AT3G44530.1

homolog of histone chaperone HIRA

AT3G47520.1

malate dehydrogenase

AT3G47800.1

Galactose mutarotase-like superfamily protein

AT3G51070.1

S-adenosyl-L-methionine-dependent methyltransferases superfamily protein

AT3G52500.1

Eukaryotic aspartyl protease family protein

AT3G52930.1

Aldolase superfamily protein

AT3G54360.1

zinc ion binding

AT3G54570.1

Plant calmodulin-binding protein-related

AT3G56820.1

unknown protein

AT3G58260.1

TRAF-like family protein

AT3G59880.1

unknown protein

AT3G60190.1

DYNAMIN-like 1E, DRP1E

AT3G60360.1

embryo sac development arrest 14

AT3G61760.1

DYNAMIN-like 1B DRP1B

AT3G63090.1

Ubiquitin carboxyl-terminal hydrolase family protein

AT4G03570.1

Cystatin/monellin superfamily protein

AT4G04640.1

ATPase, F1 complex, gamma subunit protein

AT4G09820.1

basic helix-loop-helix (b0HLH) DNA-binding superfamily protein

AT4G12780.1

Chaperone DnaJ-domain superfamily protein

AT4G14760.1

kinase interacting (KIP1-like) family protein

AT4G15020.1

hAT transposon superfamily

AT4G17270.1

Mo25 family protein

AT4G18150.1

Kinase-related protein of unknown function (DUF1296)

AT4G18790.1

NRAMP metal ion transporter family protein

AT4G18850.1

unknown protein

AT4G20360.1

RAB GTPase homolog E1B

AT4G21820.1

binding;calmodulin binding

AT4G22070.1

WRKY DNA-binding protein 31
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AT4G22970.1

homolog of separase

AT4G23940.1

FtsH extracellular protease family

AT4G24390.1

RNI-like superfamily protein

AT4G26660.1

unknown protein

AT4G27850.1

Glycine-rich protein family

AT4G31690.1

Transcriptional factor B3 family protein

AT4G32285.1

ENTH/ANTH/VHS superfamily protein

AT4G35090.1

catalase 2

AT4G36400.1

FAD-linked oxidases family protein

AT4G38970.1

fructose-bisphosphate aldolase 2

AT5G02490.1

Heat shock protein 70 (Hsp 70) family protein

AT5G04480.1

UDP-Glycosyltransferase superfamily protein

AT5G06520.1

SWAP (Suppressor-of-White-APricot)/surp domain-containing protein

AT5G06550.1

Transcription factor jumonji/aspartyl beta-hydroxylase, F-box domain, Skp2-like,
Transcription factor jumoniji; transferases, transferring glycosyl groups

(TAIR:AT1G78280.1);

AT5G08670.1

ATP synthase alpha/beta family protein

AT5G11920.1

6-&1-fructan exohydrolase

AT5G11940.1

Subtilase family protein

AT5G17920.1

Cobalamin-independent synthase family protein

AT5G18820.1

TCP-1/cpn60 chaperonin family protein

AT5G24890.1

unknown protein

AT5G25980.2

glucoside glucohydrolase 2

AT5G27310.1

Transcription factor 11S family protein

AT5G28540.1

heat shock protein 70 (Hsp 70) family protein

AT5G35630.1

glutamine synthetase 2

AT5G42080.1

dynamin-like protein, DRP1A

AT5G44340.1

tubulin beta chain 4

AT5G45520.1

Leucine-rich repeat (LRR) family protein

AT5G49310.1

importin alpha isoform 5

AT5G50320.1

radical SAM domain-containing protein / GCN5-related N-acetyltransferase (GNAT)

family protein
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AT5G51680.1

hydroxyproline-rich glycoprotein family protein

AT5G52000.1

importin alpha isoform 8

AT5G52980.1

ATPase, vacuolar ER assembly factor, Vmal2

AT5G58510.1

unknown protein

AT5G60410.1

DNA-binding protein with MIZ/SP-RING zinc finger, PHD-finger and SAP domain

AT5G61190.1

putative endonuclease or glycosyl hydrolase with C2H2-type zinc finger domain

AT5G62260.1

AT hook motif DNA-binding family protein

AT5G62390.1

BCL-2-associated athanogene 7

ATCG00120.1

ATP synthase subunit alpha

ATCG00280.1

photosystem Il reaction center protein C

ATCG00340.1

Photosystem |, PsaA/PsaB protein

ATCG00480.1

ATP synthase subunit beta
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R 3-5 MDD GFP A S V) ERBIENHEI L OBBEIM IREHE N8 VRV B R b,

Combination | # | Accession # Annotation
AT1G17580.1 | myosin 1
AT1G49240.1 actin 8
Ribulose bisphosphate carboxylase large chain, catalytic
AT2G07732.1
domain
AT2G15695.1 | Protein of unknown function DUF829, transmembrane 53
AT2G40060.1 | Clathrin light chain protein
CLC-AP2a. | 11 | AT2G44760.1 Domain of unknown function (DUF3598)
AT3G08530.1 | Clathrin, heavy chain
AT3G20050.1 | T-complex protein 1 alpha subunit
SWAP (Suppressor-of-White-APricot)/surp domain-containing
AT5G06520.1 )
protein
AT5G24890.1 | unknown protein
AT5G52980.1 | ATPase, vacuolar ER assembly factor, Vmal2
AT1G12900.1 | glyceraldehyde 3-phosphate dehydrogenase A subunit 2
AT1G16030.1 | heat shock protein 70B
AT1G49240.1 | actin 8
AT2G39730.1 | rubisco activase
AT3G20050.1 | T-complex protein 1 alpha subunit
e 11 | AT4G10340.1 light harvesting complex of photosystem 11 5
DRP1A
AT4G20360.1 RAB GTPase homolog E1B
AT5G02500.1 | heat shock cognate protein 70-1
AT5G18820.1 | TCP-1/cpn60 chaperonin family protein
AT5G42080.1 | dynamin-like protein, DRP1A
AT5G46070.1 | Guanylate-binding family protein
AT1G12900.1 | glyceraldehyde 3-phosphate dehydrogenase A subunit 2
AT1G13440.1 | glyceraldehyde-3-phosphate dehydrogenase C2
CLC- AT1G20620.1 catalase 3
DRP2A 29 AT1G28190.1 | unknown protein

AT1G31330.1

photosystem | subunit F

AT1G49240.1

actin 8
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AT1G54270.1

eif4a-2

AT1G56290.1

CwiflJ-like family protein

AT1G70140.1

formin 8

AT2G15695.1

Protein of unknown function DUF829, transmembrane 53

AT2G37620.1

actin 1

AT2G39730.1

rubisco activase

AT2G44760.1

Domain of unknown function (DUF3598)

AT2G47220.1

DOMAIN OF UNKNOWN FUNCTION 724 5

AT3G02100.1

UDP-Glycosyltransferase superfamily protein

AT3G08530.1

Clathrin, heavy chain

AT3G09440.1

Heat shock protein 70 (Hsp 70) family protein

AT3G11130.1

Clathrin, heavy chain

AT3G22950.1

ADP-ribosylation factor C1

AT4G20360.1

RAB GTPase homolog E1B

AT4G32285.1

ENTH/ANTH/VHS superfamily protein

AT5G02490.1

Heat shock protein 70 (Hsp 70) family protein

AT5G06520.1

SWAP (Suppressor-of-White-APricot)/surp domain-containing

protein

AT5G17920.1

Cobalamin-independent synthase family protein

AT5G18820.1

TCP-1/cpn60 chaperonin family protein

AT5G24890.1

unknown protein

AT5G42080.1

dynamin-like protein, DRP1A

AT5G52980.1

ATPase, vacuolar ER assembly factor, Vmal2

ATCG00120.
1

ATP synthase subunit alpha

AP20-
DRP1A

16

AT1G31390.1

TRAF-like family protein

AT1G49240.1

actin 8

AT1G63280.1

Serine protease inhibitor (SERPIN) family protein

AT1G65220.1

ARM repeat superfamily protein

AT1G67840.1

chloroplast sensor kinase

AT3G04854.1

unknown protein

AT3G19570.1

Family of unknown function (DUF566)
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AT3G20050.1

T-complex protein 1 alpha subunit

AT3G21210.1

zinc ion binding

AT3G27290.1

RNI-like superfamily protein

AT3G28820.1

Protein of unknown function (DUF1216)

AT3G54360.1

zinc ion binding

AT3G56820.1

unknown protein

AT3G59880.1

unknown protein

AT4G09350.1

Chaperone DnaJ-domain superfamily protein

AT4G17270.1

Mo25 family protein

AP20.-
DRP2A

27

AT1G31400.1

TRAF-like family protein

AT1G31960.1

unknown protein

AT1G36050.1

Endoplasmic reticulum vesicle transporter protein

AT1G49240.1

actin 8

AT1G63280.1

Serine protease inhibitor (SERPIN) family protein

AT1G65220.1

ARM repeat superfamily protein

AT1G67840.1

chloroplast sensor kinase

AT2G15695.1

Protein of unknown function DUF829, transmembrane 53

AT2G44760.1

Domain of unknown function (DUF3598)

AT2G47620.1

SWITCH/sucrose nonfermenting 3A

AT3G04854.1

unknown protein

AT3G08530.1

Clathrin, heavy chain

AT3G25100.1

cell division cycle 45

AT3G27290.1

RNI-like superfamily protein

AT3G28820.1

Protein of unknown function (DUF1216)

AT3G44530.1

homolog of histone chaperone HIRA

AT3G54360.1

zinc ion binding

AT3G56820.1

unknown protein

AT3G59880.1

unknown protein

AT3G60360.1

embryo sac development arrest 14

AT4G17270.1

Mo25 family protein

AT4G23940.1

FtsH extracellular protease family

AT4G26660.1

unknown protein
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AT5G06520.1

SWAP (Suppressor-of-White-APricot)/surp domain-containing

protein

AT5G24890.1

unknown protein

AT5G52980.1

ATPase, vacuolar ER assembly factor, Vmal2

AT5G58510.1

unknown protein

AT1G07660.1

Histone superfamily protein

AT1G10290.1

dynamin-like protein 6, DRP2A

AT1G12900.1

glyceraldehyde 3-phosphate dehydrogenase A subunit 2

AT1G14830.1

DYNAMIN-like 1C, DRP1C

AT1G49240.1

actin 8

AT1G50300.1

TBP-associated factor 15

AT1G56190.1

Phosphoglycerate kinase family protein

AT1G63280.1

Serine protease inhibitor (SERPIN) family protein

AT1G65220.1

ARM repeat superfamily protein

AT1G67840.1

chloroplast sensor kinase

AT2G39730.1

rubisco activase

AT3G04854.1

unknown protein

DRP1A- AT3G17490.1 F-box and associated interaction domains-containing protein

DRP2A ? AT3G27290.1 RNI-like superfamily protein
AT3G28820.1 | Protein of unknown function (DUF1216)
AT3G54360.1 | zinc ion binding
AT3G56820.1 | unknown protein
AT3G59880.1 | unknown protein
AT3G60190.1 DYNAMIN-like 1E, DRP1E
AT4G17270.1 Mo25 family protein
AT4G20360.1 RAB GTPase homolog E1B
ATA4G21820.1 | binding;calmodulin binding
AT5G18820.1 | TCP-1/cpn60 chaperonin family protein
AT5G42080.1 | dynamin-like protein, DRP1A
ATCG00340.
) Photosystem I, PsaA/PsaB protein

CLC- 2 | AT1G49240.1 | actin8
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AP20- ) )
AT3G20050.1 | T-complex protein 1 alpha subunit
DRP1A
AT1G49240.1 | actin 8
AT2G15695.1 Protein of unknown function DUF829, transmembrane 53
AT2G44760.1 Domain of unknown function (DUF3598)
CLC-
AT3G08530.1 | Clathrin, heavy chain
AP20- 7
SWAP (Suppressor-of-White-APricot)/surp domain-containing
DRP2A AT5G06520.1
protein
AT5G24890.1 | unknown protein
AT5G52980.1 ATPase, vacuolar ER assembly factor, Vmal2
AT1G12900.1 | glyceraldehyde 3-phosphate dehydrogenase A subunit 2
AT1G49240.1 | actin8
CLC-
AT2G39730.1 | rubisco activase
DRP1A- 6
AT4G20360.1 RAB GTPase homolog E1B
DRP2A
AT5G18820.1 | TCP-1/cpn60 chaperonin family protein
AT5G42080.1 | dynamin-like protein, DRP1A
AT1G49240.1 | actin8
AT1G63280.1 | Serine protease inhibitor (SERPIN) family protein
AT1G65220.1 | ARM repeat superfamily protein
AT1G67840.1 | chloroplast sensor kinase
AP20- AT3G04854.1 unknown protein
DRP1A- 11 | AT3G27290.1 RNI-like superfamily protein
DRP2A AT3G28820.1 | Protein of unknown function (DUF1216)
AT3G54360.1 | zinc ion binding
AT3G56820.1 | unknown protein
AT3G59880.1 | unknown protein
AT4G17270.1 Mo25 family protein
CLC-
AP20-
1 | AT1G49240.1 | actin8
DRP1A
-DRP2A
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3.4 BE
3.4.1 B MBI A D CME BEY FI3FEABEERT S

AMFFEORE R, 2 FHE OB CME By 1 CIdl it Sz & w37 B8 11~29
fi#, 3 FEFHO LA CME By Tl s e # v X7 BT 2~11f, & CTop+H
THEICRH SN2 B LES LN (3R 3-5). Zub D5 11%, CME BiE#E 5y 1 C
HDAEMENE WA R E R LIS D,

F72, CMEXT ¥ 7% — X X7 AP2 o — |~ & /X7 H clathrin, dynamin £k % /X
28 DRP1/DRP2 7¢ &, ¥+Hi & O 5303/ IMa L O MEITEPEIZ0i U CHAEH L, £#zE
MR L7 HiEA TV (X 3A). AP20-GFP R BUEM R/ DRl Sz & v 37 B, il
DRy F LB TR SN =BG R &) > 72 (CLC: 18.9%, AP2a: 50.0%, DRP1A: 43.6%,
DRP2A: 35.2%). ZDZ L b, f#li#) CME O/MaBRIZB W TS T ¥ 7 2 —EERR 1
MABFODIEEIZ R L TWD ZEnHERIEND (K 3B). Ml &% CME (20 %
TETEEARNERENTEY, FHT 27 % —EAEROFEE Y CME O/NETERL
B OHICRE<HEMT 2 b0 LS5,

3.4.2 HEEMRNTH DHFHLO CME BIES F 03 FE S 5 AIREMED & 5

ARIPTEDRER, %< DF LR FBAINTF NN, BEREZR &34 < R DRI 72
AL EBEEFFOX VNI ELEL GO IRHLDSFICELTY, #o Ry
B OBREESCET OBREMATZ 18 U T, CME ~OB RO N2 AHEENRH 5.
Bl 21X, B BAR domain & & ie# LN EIE, FREDERD Y RY — KMIDHKEET D
D iaE o ihRE I A S LB X 5T D (Peter et al., 2004). BAR domain £k —
WRELHN AT 2 2 37 HIE, BT OBBIEFEIT D7 SEWOBERE L W o T IRERY 7228
MR DAHFET HEBZEZ BN TE . LA L, BAR domain o Z ARG AR S 7o fE AL,
LD Z RS 2 RO 0 PP EB A OB RTICB N TEEAFIEL, RERDTF 77 3
U—%ERT 5 Z EARIBE LTS (Tarricone et al., 2001; Peter et al.,, 2004). & 52,
BAR domain O SRS 2 Je 2 ARRRE O dh R IE R B30 2B D 43 T HEE DN RIR S TR R,
Hp D EAROMEICAE AT D F-BAR domain Z2Fi> & > /87 B § % A S 7= (Itoh et al., 2005).

e L L h STy R A b= A NEETERT 2 TlE, BAR domain % Ff
DR UNTEIRIFEAER SIS T2 (McMahon and Boucrot, 2011; Koizumi et al.,
2005). ©DE Y, MM TIX, FARO —REEZFR LA L LV /NS WEOBEIHET 24
NIBEPFET D ENMESND. ARG DNTERER D 2 /37 HEET OV T E
fRMTZAT S Z LT X0, MBI DO M A2 5 0+ OB ABHRFF S ND.
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A sEmaRy

Hapa st
— cargo — clathrin @DRP1 @DRP2

AT1G65220 \l

r
|
| AT3G19570 |
et | AT3G28820 |
| AT2G15695 | AT1G31960
| AT3G56820
\ | AT2G44760, X ! !
\ : AT2G47220, \ | AT3G59880 )
N
< (AT5G24890
\ — — —
~

3 HEMIZHIT S CME/MAE O FHRIBETIL.

(A) HE¥D CME /MNaREEDETILE.

(B) #E% CME BAERFOFERY FI—V . BEERMOBRLEBYICETIHARILTEONTVIMEES
HETHEELE:. RRIEDEHVEBROLD, BRRTENEF LHEASNDLDORT.
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BRI L - C, BAZE, FRCZ DROIOAT v 7T H/MaIE, EERE LD & 23
7 ERNRE O BOEE A I L, AN R T A i RE THERF T A 7o O I RHDBIR TH 5
(Doherty and McMahon, 2009). Bh#-<CEEREHEIE CTIXART N FE<IZ L E o722 &b —RER D, /I
JAFERC D A J1 = X BIZDNTE L OFIANEF ATV S (McMahon and Boucrot, 2011). L7>L
REAAENE TUE, 2MH1E DIFAE B ERDBRAED R Th > 723U, A B =X LOfEH 2K m LTz
WFFEDBHAG DS FLE I <, J6AT L T D =B 3 1 2 /NI i Rl B 43 F- O AR [RIPE A% 5%
BRA LWL E LN, INATBRICED L 75T & ZOREED L S BRI L 72> T D,
O F YWY I/ NMATE SAE I A DR E 2 R CE - & PRI, AR CIIMYEA O/
R R BESEE5)—F DR REMRAT & PRIZ 2 AT o T2

FPH HTEMELEYEEDO S A T IS N7 TH D DRP2 IZHT DT 21T -
7=, uA XS X F O/ AICIE DRPL & DRP2 @ 2 f&¥H 0 dynamin 234 ICHERET 5 2 & 2V
HEIN TS (Fujimoto et al., 2010). T-DNA i ASBHEDFEHT > &, DRP2 OFEREN KT 5 & Fl
RBIE L 7 o7z, £T2, DRP2 IZHEMARARTRILL TE Y, MWKRDOAEFIZIZDRPLIZ TR <,
DRP2 MLZHTE LD T LR Sz, £z, DRPLMZIF R COREHMBE CHRFES LTV D
—J57C DRP2 (e FAE#IZ L2MELE L7V (Miyagishima et al., 2008). UL ED Z & %2& 2 &bt
% L, DRP2 ([IAEM DS EEAL DR THI7C IR LI b D72 & v 5 wREME 2 EE S 4, DRPL &
DRP2 2351 % AL B RE D 22 R DAFAEN TR S D,

F 72, dynamin ZZEBARDO LA, F72ITY /S AR L CTHERET D Z & M ix oHis
MBI LT/ > TE Y (Faelber et al., 2011; Ford et al., 2011), DRP1 & DRP2 L, FHAAEH T 5 =
ENRERE TV A A (Fujimoto et al., 2010), = 253 DRP (X7 2 / BRACH D 4F<°> domain
WENRIR->TVD, 20D, BRFICZEBEZIEHR LIZHE, WOORIBEOLEA, 7213
Vo rigiEL b e TREIND. L, EBRICIIF AT IV oA, £ 7RI
FEMRIZR>TBY, ZOZRIBOBEEXDHEN A5 DRPL & DRP2 0431l KON
AHEEOERPEHIND Z NN 5.

SETIE, iRk EE RN AR Lo Bl R A b — o R a T pk B e
FOWRR AT - 7o, TSI D/NETER B 77 113, BB R 6 DA E b LI Lo
FMEBRR A L THRRENTZ DR OEN TR Y, MY EA OHIERE - OFIER TR RE S h
TWd. LinL, AT RF NS O/NATERIE, FE DR & AR OREZ(L 2 12 FIREC
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FATT D7D SRR R G T 2 MENA Y, - FESEROTERITSLATE L E 2
. & Z TR O/ RSy 1 D IS ILRER 2 D, SHH O, F - AE M A ORERLIA T
ZHEES S Z 2R L LTHEZAT o 2.

BEZ CME By 1 L 60 h pe ) O B BT OFE R B 1%, BERO T Ry A b—3 2/
TR F- DL BARRLZN G EEAEERETERT D L TIRENLD D FREE, £ L THRELZRT A
a7 BEWVETHRE SN, 202 &b, KFIEIC K DHEIEM S HEER TORMRIK T
OIS I L OMEES, 56T 20 FEOR MR IIRFET 2wt avRme S e, £7-, e
KA T L MHSh TR Y, MIBRNRMERITCLREORBMRYT, € L o1y
Frzky, 2omrbE =y KA h— v 2/Nafm By 3 FE S b 2 L3RS h
5.

SHIZ, ZOFETE A7 BT oM RS, EHRLBANRI 2 A S Z &2
ARETH 5. ML Lo & 2”7 RN E I BRI 2 8% LALITISE 5 7201, BRI
Z{t9 % (McMahon and Boucrot, 2011). £k~ 7RBRBEA L & #6 L 7= LB 2 FE IR e L 7= 1%, AR
FEZLVBEEES NS FOREBE L B2 095 2 & T, Y OBRFISE MO iz H 5 )
T2 eNTED LR FEND.
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HEAYMIZOE(LOBBRTIEIERAINTRT 2G5 LRI, FFICENLE

l

BIET DWEBE L AT AL EESETEL. 205 B/aCHIE 20 LTiThi 2 Rk
DAL % JEAZ I & FEOY, 2 ORI, 54V H 2T 035 O/NafE ik EERA N T F T ~D
%, BERA N TR T ~OBEREBLOEE L W) =507 e AT EnTE 5. fith
FNTHT TN MMAERIZE D D a2 — N & X7 BN R UL, BERA VTR T2 L > TN
faDBHE, A TR S XTSRS, 20X, BRI EICE T v AICEET S

ST LTV S, BRSO AT > 7 TiE, kS b 2 o7 BORE DRI
IR SN D, U, G AN TR TG & Ry BN & MY AE ) AV TR T w5
722X, INAOTER & 72D & X7 BRONRE ORME R U 7o/ MRS E 2 A D B
DdHDH.

RA NIV NTRTIZBNTMITER A 5 FE 251 0—2IZ clathrin 23& 5 T
RS b7 o ATy b T —27 0360 clathrin IR 722/ NETE R ORI L, Ehin-<Cme Bk
RV TREACHFZE S C & 72, Clathrin 13RI HARE L, BEICHIBRRR 72 E12381F 2 /Maak
~NOFEPRINTWD, LaL, BRI S 2/Ma Bk B K 7 DB R/ 4L Y 1
70X, —HEROTIZ & A Y TIEFEE S 0TV 7220, A B Co/Mapailk, i
T HE G2 DRI MR 2 A LA RICIGE T 21 OICHELE L EX oD, LA, fill
D7 mE R LRI/ MIEAICEE U T b il /2 R O &G E &9 5 720 O B DI E % &%
FTEEFPHEIND. £ I T, KW TIIRMEI 22 505 WAE I 31T D /NI T BB % i
3=, B EEEA OX A I UkkZ VNI B Th D DRP2 IZBET L fifkT &, B &R % F
H LTI 310 2 Bl o/ N A BIE 7 1 DR R 21T > 7c.

1. WD XA F I UkkY /37 B DRP2 IZBET 2 fifhT
Dynamin-related protein 2 (DRP2) 1X#Ei#) @ dynamin 4 —>Y 1 7 TH Y, v a A XF X+ 7
J LHIZDRP2A &£ DRP2B D 2 A B —MEIET 5. ZOM 313 92%E W 9 EFITENT I /8
BLF MR Z R D, L=y R A b= AR T D /MaEE~OBE G R I Tn5D, £
T, W T OB EREZH O MNCT 5720, v aA XF X0 T-DNA 7§ AR ORIRL DR
Wr&4T o7, ZORER, MR35 MO T-DNA AT AR CIIED RO 4 B ICHHE 7 B
IR SN oo, BT L @5 73612 T-DNA BT 2T A ST % AR TR
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RMZAT -T2 L 2 A, MEVERLRIR, HEMERRIERN & ICBIEIC > TWD T ERB LN
7o MELBEIZOWN T S BICEEMARBIEE 21T o TofE R, MBBIE I H0E D% oMk
PIEPCEIEL TV e, LLEDOFER) S, DRP2 NEMBIETAUCMIETS £ D 2 E B S
ST

DRP2 ZAEMB RIS C HHEEE A FF2 D7y, % LT DRP2A & DRP2B ] THEBL/ S & — AR
FH2D0EW LT, TS FOFRBFIMA LM Lz, £7, & RT-PCR 1T > 72ik
&, DRP2A, DRP2B ILiZofEdfk, %, 2, fE&'E D4 T T mRNA OIRERHEGE Sz, KIZ
DRP2Apro:GUS # & U DRP2Bpro:GUS E AFEM (A% GUS Yuta LTz & Z A, WJEE by (It
IZ2H T GUS O ¥ 7 VMBI SdL, FRICARIG /3 SR AT OHEE SR CIR o 7 LB X
e, LEOFRERN G, Wy IR SR THREELZ RO Z LR S k.

Dynamin [X—MICZ EBEER AT L CHEEET 2 Z &ML TS, £ 2T, DRP2A &
DRP2B 75 HAAEM T2 & Z2H BT <, MHAEEM O A O RGEE A 1T > 72, Yeast
two-hybrid ¥ & #6 8 FVE A RIE ORS00 5, DRP2A & DRP2BIZZENENHDHE L, £ LT
MEICEAT D Z LRS-, & 512, DRP2A-GFP R HUHM RS & v X7 B A& L, Bt
GFP HUAIZ & 0 AHL U 7 S e P e pE ) 2 E ST (2 230 72 & 2 5, DRP2A, DRP2B IZHIK T %
RTF IR ZEICBRE SN UL EORERENS, DRP2 [IFREEII~AT R ~—%2BkT 5
ZEDIREEE T

WIZ, DRP2 ORI JRTE % f##T L7-. £9° DRP2A, DRP2B [i%y 1% # /e D e & L 8 /g
T LI L — P BMER KL O R BB TR AT o 7o, T ORER, W7
AN - CERE 200-500 nm @ R Mk, & U CHIBAR O BB R CIRIEST 2 2 L 35
PR olz, ESHICSESERRA NIV ANT R T ~—h— Ll DRP2 4y 1D JSE % el L
Tofti e, DRP2 2ME/Z T TR —Ho=y Y — LRGN VK, FT ATV Ry P U —
7 FICHRET D Z RSN o7, ULEDORENS, DRP2 NEEEEARRA I
VTR T TO/NRTER & FATT D ATRetE s R S iz,

S 512, DRP2 OENREZHIHIT D A = A LEZ W LINTT D72, & X7 B OAERERE
~OJFIEER D A /¥ b= U IR AR E G o BE AL R A M LT 1) B
DRP2 DJGTERE S « BLEGIZ MIFT TR 2T L7z, £ OfE A, phosphoinositide 3-kinase 45 & TY

phosphoinositide 4-kinase DFEHE & BH# 9% wortmannin </ NVE O HA % BL# 9% oryzalin, actin
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DOEAZET S latrunculin B 2 4LEE9 2% &, DRP2 O 1231 2 E OB ENME F+5
T LR S L7z, E 72, wortmannnin ALEE I &V MR o> DRP2 O RITEAN DT S Z & 3R
Entz. LEORESEA S, DRP2 OBIREIZA /o b—L U UIREOMIBLE H & BT 2 2 & 3R
e X AL,

2. WA b FANVIEAZBITI1T 2 BT M 1 B Oy 1 DRI
BRI IC 31T PR ORER, —E DT FY A b — Z/NATEROBER T, 24k

DEREET DT ERHALMNIIR S TWD, LA L, clathring AP2 7 % 7° % —, dynamin LIS} D
DEFOF—=yuiE, uaAfXFXFT ) AR TOMHEMHRRNOITIR R TCER1oT2. 22
T, v EAXFRAFTIEBIT D H BN BE S+ OREEZ B L, SEmik) 550 GFP Hiik
Z T - 8 L 72 CLC-GFP, AP2a-GFP, DRP1A-GFP, DRP2A-GFP ™ 36 i Uk bk i iy % '8
fEMT L7z, Z OfESR:, CLC-GFP » 5 (% 197 Ff,, AP2a-GFP 75 1% 70 fi, DRP1A-GFP 7> 5 1 78 F,
DRP2A-GFP 7> 5 1% 165 D & L /X 7 N RIE S iz, [RE Svie & v o8 7 BRIt o BEFn 53

FHREWVIZEENTEY, KFERY A XFT AT 5 AFOMHEMERE TIEH R TE 2o
T RO/ F 5155 ECHMIE L W) T ENmmeEniz. £z, BHOBEA G105
HBICHE SN T ZEAFAE L, I T LB & RIS S50 55 T 03 I S RE
THI LR, NEREREND T ERRIRENT

LLEDOFERNG, b WA DX A 5 2 > T DRP2A B L UVDRP2B 13 k72N A b
TV & A SRR B W TR FIICHERE L TR Y, E7z, £ ORRERBIEMEIT A />
F—= U UNEE OMRBOMAE R 72 I Ko THIEl SN TN D Z ERH LN oo Kz, B
HMOT 2 RY A h— 3 AR K O IAIE VR (9 2 B BT OFE R, Z OFIEIHH O/
R Ry 7% 15 ECHBTH 0, FWITEIT D/ NMa SIS IEBEM O 5y 1 % A3 5 24k 72
IR ETH DRI T
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