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ABSTRACT Intercellular signaling is a crucial biological process for the coordination of celi differentiation, organ
development and whole plant physiology. The intercellular movement of macromolecule signals such as
proteins and RNAs has emerged as a novel mechanism of cell-to-cell communication in plant. Plasmodesmata,
which are intercellular symplasmic channels, provide a key pathway for cell-to-cell trafficking of regulatory proteins
/ RNAs. This review specifically focuses on integrating the recent understanding on non-cell autonomous
macromolecules, their function and regulatory mechanisms of intercellular trafficking through plasmodesmata.

M 2 Jackson and Hake 1997, Kuhn et al. 1997, Kim et al. 2001,
Nakajima et al. 2001).
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oA AT} (Poethig 1987, Dawe and Freeling 1991, Huala and
Sussex 1993). A Ato]2] AR WL o]-23h= ME} A
BE3LS 53| 24419] X9 LS AYste o] He
g ol B4 AlE7} of" Y| EAst=A] T2 A= A
TGN AlZ] TRl et I AlZY] 2ol ZHEE
wolEeh Aol £ AHo] BB AT AR LB
A2E diAUScZ A ZeARGEAnE (plasmodesmata)
£ 53 dAzd ddolut 1 RNAY o Fo] 22 Al
2 Hrmge] 7igolnt AgAE] waolq B4
Ao} R EIT} (Lucas et al. 1995, Perbal et al. 1996,
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t} o] dl2A ZEANZo|AE gap junction®| L} tunneled na-
notube (TNT)E 3+ AR o] Zo0] 9l 11 (Figure 1B) 4] EZA|Z
NME A BAE E42 EutArbiAnte s 3 F g
240l Utk (Figure 1A).
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Figure 1. Cell-to-cell movement of macromolecular signals in plant and animal cells. A. In plant, movement of non-cell autonomous
proteins most probably occurs symplasmically via PD. Protein movement via secretion/internalization mechanism or vesicle movement
through PD has not yet been proven and is shown with question marks. B. Symplasmic exchange of molecules in animal cells occurs
via gap junctions (left panel) or TNT (right panel). Intercellular protein trafficking in animal cell culture occurs through an
unconventional secretion-internalization pathway. Recently, actin-based TNT similar to PD were found and thought to bea novel
cell-to-cell communication pathway in animal cells. TNTs facilitate the transport of vesicles or membrane-linked proteins. Vesicle-
bound or soluble HD proteins are hypothesized to use the nanotubular pathway (indicated with question mark). Modified from (Kim

et al. 2005b).

ME HIXEZEQl CHEEER RNA

A 822221 thiAl (non-cell autonomous protein) 4]
B AZ7 o5 4 ol diAES IR =
Tto]m (Lee et al. 2003), A|E HA-EA Q] AL A A
38 (dfoldA s, AARE T, Fje] ) o
2 s 4 9k o] 5 7P 2 YRl viols T2 MO-
VEMENT PROTEIN (MP)2.& o] thilzo ZapsrigAnt
ELS B3 11 AHAlo] o5 e Wyt ohjet ZekA | AntEret
15288 58 Y 2715 F7H7|1 RNASE 235
Wl Z.RNA 235 gej2 Feandantes 9
L =82 7111 9Jc} (Deom et al. 1987, Wolf et al. 1989,
Waigmann et al. 1994).
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T ¥z A A% g Eed KNOTTED! (KN1)o] et
(Lucas et al. 1995, Kim et al. 2002). KN1-2 &4=4= #0] AJct
B.az2] (Soot apical meristem)2] -2|of] Fofsh= T
dol gaAs & gejA i, KNI o7 el
KNl-related protein in Arabidopsis thaliana (KNAT1)3+ SHOOT
MERISTEMLESS (STM) 9A] o714 the} A dz2 o)A
o}5 4= Itk (Kim et al. 2003). E3F stz B Hef e
o] Toddl= LEAFY (LFY), DEFICIENS, GLOBOSA, CAPRICE
2 SHORT ROOT (SHR) 4] M7} o]5-52L 71A1LL /et
(Perbal et al. 1996, Kragler et al. 1998, Sessions et al. 2000,
Nakajima et al. 2001, Wada et al. 2002). o] > ZALZH &
WAL sl Ei BE AEFS oFHER BAT AR
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et 2 AP A 82 (sieve elements) U] A|Thefof ]
AgL bR o] 9lo) (Ruiz-Medrano et al. 1999, van Bel et al.
2002, Walz et al. 2004). X7 Hj oAk dretchd oA #e A
A5tEZ RNA ¥ Tl e ghE & gloh 292 Aes
Ao A LAH X EA} Gl ZT} RNAE 0]22] THA|
3 (companion cells)of| A G- Qictal AYZEIc) o5 FollA
CmPP16, CmHSC70, Thioredoxin h 5] jucheyae Za}
Angianie el 2718 28ske $HS 2L 2]
S A7 T 2 RNASS A4 §A0of Bojshrt 5
o Aog wet oFste] AAF 4159 Vs 7K AL
A AT ARl 159 75 AL dHAA It
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EotarAntere 74 3 ZEQIA

Zepardantebs AZ2H A TLEA o] Fof F837 4
£ 589 symplasmic 22 2§39kt T2 SetAET
sokeke] 22, 715H FAUR) B2 W FHE A5
AT Boroll 4 AF7A) Fast BAZ dolglct. EA, E2t
AnglAantel P tolut 1 el AT A 109
o) A So] Haggic) o] thillA=2 callose degrading
enzymes, pectin methylesterase, actin, myosin, centrin, calreticulin,
calcium-dependent/independent protein kinases®} EH 9| o}A]
71%50] mlErel | g Solch 7|4 FET ek A
actin®} myosinl g, Zrgo] FetA | Antete] Ad ¥ E
ZAFTHT GHF7] gl MZ WAEH T o)F
actin-myosin Z}8-7]7L9] calcium-dependent 1AHE 3l £
A" 7oz BIETH (Oparka 2004).
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2|8}7] 3] viral vectorZ o]-85}o] b2l (Green Fluores-
cence Protein, GFP)0] 835 T library 2] GA}A 0] ¥
T IEY FHENEE 28-St B8l WS S8l Rab
GTPaseE ZgFsl] 117)2] Faizlo] Eal=l U (Escobar et al.
2003). Rab ©hi o] ¥hA.2. PDE Tl 2] o] 53} A E2juf
Z(exocytosis) W TS LASHAIT, Saojd dizlel St
2 h|Anjelet T AH 7

S UTHE AET DY) cherealz) g o)
5 FRATE ABHEL Hrad A Sands
ufete} Al)E vrel )

SIS by A Sepameaniee] 72 9 7]
527 <Al Bhalo] 7 stk RS AN £3 ek o]
2l wjote] torpedo TAOIA] 10 kDa &33A 49| symplasmic
ARE B ol50] Z7)E EelHlols] BAE B4 dofn
INCREASED SIZE EXCLUSION LIMIT OF PLASMODRS-
MATA 1 (ISE1)2 "o}y F<¢ SetargAntere] Ay
Z Ao T3t} (Kim et al. 2002). 1ISE1-> DEAD-box RNA
helicase 159 P+ GFPR} 5= o] AlE£ifollA L=
Eefamg2tete] 9)x]5he Hiolga MPel 22 93]
Z 25t} (P Zambryski, I Kim, personal communication). isel
dRloo) A EetangAntere] 12E BASH oL of
FoldE WA 5 gl T3 2R vio]ef Ao A] helicase
domain TS A|£7t Bloj2iA oFof Fastrhal &
A Q7] wjizofl 1SE1 ZapAme|Anfete] 222 QlRto]
7] Brp 287)5& 2= AR FAHH:

2 Fetary Lnlert SR EAshs HlERS o
23} high - throughput proteomics FLHo] A|=E|o] e &
B g sol 1o 1 QJrt thE Al A 2El ol ezl
proteomics F-S 3 FEHOZ & ZaAandAntet
of] 9J251 ThlA% 3ol REVERSIBLY GLYCOSYLATED
POLYPEPTIDE2-S 7)) Golgi®}t Sxt=]o] sick L4
(Faulkner et al. 2005). ©}+= endoplasmic reticlumo] ZztA R
sntebs FH3 A g7l A At & Aes
FAE

aHAgE Sefard Autete) YA HY WS B H o]l
AL o= -6kl FeRt SetAnd Avfee] A
o 2RO S VIEYA FE7HA] ZhoF & A& of
Az Eopal 3 4= Qi A2 Al SA R Anteret
AR =283 el 2719 AL EAY ol FFE e YElle
3F2] - 10004702] o2 whald® H/4d%E oF 120 MDa2)
A 23RS PG ATk (Lee et al. 2000). TR Za}
gl Autet HA] FARE B8449S 71 02 dAdEL of
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YN X e E G RNAS MEZH OIS = - 131
23t SefanAntete] 2 g 2ERIA U ESA
S QeiA= S AR, ASlErA 2 genomics, proteomics 52
FTAAY o] Wag Aok
SelAr|ADElE Sot T 0[50l I
EetA B AntebE F3 A LA G E o) o) g2 A
A E= v A HQ o5 Ao gl o]FojiTk AgAg]
olF2 MlZu URET M2 HAREA TR AT motif
Apolol] Eolgh JEAE-S 7HAHA YutAom SetAny
2utet A e] 2715 F7HIITE v, Bl Al o
4 olFE T ol ZAF Eilolgos YW Sk
wgaofete] iAol A 27]e) el Aatc
Bl o] B AP F AT A9k Sekamy
Aue} 7] 7158 2 vlolel MPY] o EoA 2 % 9)
T} (Waigmann et al. 1994). B}o|2 A MP= chaperones, cytos-
keleton, pectin methylesterase @Jof| &= ThokFst &) tiufZlul Ak
2R3k} M3 MPO] o]%Fof Rlo] microtubule?] &J3to]]
3 A= AREY (positive / negative effect) =)= 3|7} 241314
9} (Mas and Beachy 2000, Gillespie et al. 2002), MP 2] AJ3Z 7+
0]Zo)| A actin-myosin 27|
ojFoA Fagt JEE FTTH K= (Kawakami
et al. 2004). MP2} DNAJ - like chaperone@}2] A} &2k2-2- S}
Amt|anfebg Fok MPU ChE A Bl Tl e of
E 2] dojd 4= 9)= unfolding®]| A] chaperone®] *ato] Ta
Shchs AL Ho] 2t} (Soellick et al. 2000). S-AF517] Beet
Yellow Virus®] HSP70 4547} Hio]2] 9] o]5of H43
o1 HetAmdstee] Y 270 Hofste 2B
L xjalo] g3 F ) (Aoki et al. 2002, Peremyslov and Dolja
2002). MP&] o5& QlAtstol| ofsf, Ei= thofFt Tl (o,
microtubule-associated protein MBP2c, leucin-zipper homeodomain
protein FHi22, pectin methyl esterase)3} Ar 5 2R-g-of oj3) =4
E 4= 9lc} (Waigmann et al. 2000, Desvoyes et al. 2002, Kragler
et al. 2003, Chen et al. 2000, Mas and Beachy 2000, Gillespie
et al. 2002). H<L BY-2 A|Z o] N|ZHolA] Fuljf Bx}o]= v
o|Z A MPE ¢lAl3} A|7]&= CASEIN KINASE 1 J5of &35}
= ARAQ ZupArd|Aole} protein kinased] B2]7} B
9tk (Lee et al. 2005). A1 EAHARRIZ}Q] SHRY] A2 <lAl3
7 Al27E Sl o) go Pastrh= ARl EiEQlc) <l
AbsE7E oLl threonine ©] isoleucine &2 X|ZHE EHWHo|
a2 SHR (T > ) pericycle Aj3zof] & =H AAF Tl
I g AlzgolA gk AHAT A ZTE o] 5 T 4 ¢l

= viral replication complex 2]
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. ol SHR shublo] Shalel AT HRAe] 0|52 5
A 9k EH o2 1 o)Fo] ZAHHE AHAE B
(Gallagher et al. 2004).

8} (Cucurbita maxima) A TeH21Q1 MP - related protein
CmPP16- Hpol2{2 MPe} Zo] AliZ7to] olFsdE 21
EZgtanganets B3 RNASH SFAIE B4 ©l5T
G ook SrT) ol MPe) o] o] AZarEe of%
A28 AFE-E Aotstt} (Xoconostle - Cazares et al. 1999).
& 3Hto 2 HE CmPP163} 434 8dk= SetAR Lt
E}l9] o)% WE Q9] thilzlQ] NON - CELL AUTONOMOUS
PATHWAY PROTEIN 1 (NCAPP1)o] a2}=j¢ict (Lee et al.
2003). NCAPP1-& Eetam|antete] 49 $458 A
os17] 93] endoplasmic recticulum 9 EFIL &2]0]= o] F
e 2A 2 715 St SulFAE NCAPPIS: &9 &
o] x|3lu] o] ojpel FoT L +HY
RO R S GPAOTH AT} FEAS Helck o] 22
Ao ZetandAntels 53 WEAEEY o5l 3
E3} nucleo - cytoplasmic trafficking ¥} Z-& 7] 2o A fAM]
S otk ARAE HojZrh NCAPP19 dominant negative
mutant T 2E Thef RPAakshs FHHEAEL 7] HY)
A3}, 7] 3 o EulA|Eo Fuby 2 o BdY
S 29 o2 NCAPPI #3 ThiA o] olFo] 7|ef o
oA F23F G Jirhe AHE BojETh NCAPP1 Y
mutant versionS CmPP163} guj Hho|z| A~ MP2] ZalA
ssnbet A AL ASSHL A T AEZ 055
2 oAtk s ]2 EIkE 5% Bl e Sojsi
Uehdm, g4 se|e ool el KNI o] Salaw
Anfere] A 7152 AL eReth o] 28 Azhe A
o) Gl o SAZO] 2T HolZET} Al Betan
Yl antekg B3 B o)5o| U o5 12te) ESaR
2HBE Uepde, Ee A T ogolq Eeim
o AntELE 9] vesicle targeting®] 583 9L YL AL
2 AZEE FAEC] ALHeR HIET Q. O o2A
vesicle?] targetingol] Tojdh= Rab thjdlo] ZekAmgjAut
el A AR g oo ESF vlo|2] A 2] MP2} endocytic machi-
neryol] 2% receptor - mediated endocytosis (RME- 8)2] A5
AL So| o]y]dt A& AJA}SIT} (Faulkner et al. 2005).

AZ e Guge] Az AuEo)n S5 o
Fo) Algtd ol AeAQl T o] FAlT o] HeE 3
o A7} o]F o} At Q] thioredoxin he} Blo]E A MP
£ 73 2 AT ATES AT EH o] FAEE 334
FF FEOIAY F2 U} ofulieAl AE 33} 729 2

AL 5= Adgo] A=At Sl vtolEA MPE ARG
7L C- terminalof] 997)2 ofu]i=Abo & FAE =wH|Qlo]
Zoxmdantebe] WY v B4S P8 Basithe A
£ Bt} (Giesman - Cookmeyer and Lommel 1993, Waigmann
et al. 1994, Ishiwatari et al. 1998). CmHSP70-& ©]8-3F 7=
ok 257)19] otm|iAto 2 FAE HEL| = motif (SVR motif)
7h A E QL A EZE T oj5 AR AFR3He Btk 1
@i} o] SVR motifs ©]% Tzt g9 ff A7 Yt
WA| 3}a1 ThA] HSP70 chaperone machinery Wjoll Aqk 2+-&-
31Tt (Aoki et al. 2002). HZ L& in vivo T ojFE
A oltrichome rescue assayS ©|-&3fo] KN1oj| A A E7F o
Wzl o)Fof Zagt AT E Felstgrh (Kim et al. 2005a).
A ZA-&2] GLABROUS! (GL1) THidS gll EAHO]]
4 HZo] YHAAFE i trichome rescue7t UOILA]
ofotot GLITH Aol KN19| &0 =mQlg §3HAIA o
42 AEZA FHA7IH MEZH ST o]Fo] dof
LHA] trichome rescueS 2 th =ojQl AAAES Fa) -+
L KNI o] ojfgof HQ-F5E3 ojFAEE THOE
mi¢le] $xgtths AMSE FH AT

g chlAe A9t A7 G AR oz A
Z7F o] 5 S 2 TAE Afolf opmieAl ME H =
wQlof M AEAS 2717 ofF7) die]] TRt Al HiRE
¢l chal o) gig) thF2) o) F wAHUEo] EAY LR
A& 4= ok

ezl gl o) Qof AEAZE F= ufo] E
23 gAe 23k 4= ¢t} Microinjection©]
AL Age A AT EL SetandgAntert
| KDa A=9] 79 wuldo] Bae 4= Sl Ad 27|1& %
Loha Busigch 2y A EAZ TEE ofF g
91 26 kDa GFP2] A7t 0152 v M e ] 7|24l 5= 74
of I At T3 dolun Eetardaniete] Al 4
719 =&l 23-& BoFUct (Imlau et al. 1999, Oparka
et al. 1999, Martens et al. 2004).

23 5E 2ok WA 28 LY E3F v
5ol 410] oJ3) o5 4 2lehs AMde] Bl (Wu e
al. 2003), 1S PSS 272 AL H2E A3}
o} 0158 4 Qli= GFP TuiZofA] Hojzl ZAME LFY Y A
T 273 Afolol| EEE 1 o) A& AUTAE Bl
ok AZZEY) YEE B3 o)5-S HAY of Ao EA3}
= ohlR e o] 5 R0 Sojzh 4= gl W ) T2 o
AEW £7)3] HAHE DHAEL o]FA R Eol7V]
A HA A ZAR Yrlof gtct GFP- LFY Q| Wdat 1



NZUY Y% 283 AE7 o}5 AEE v st A|ZAd
A} GFP - LFY 9] 50} 0|58 Atolof Zst AtlA 7} &
S AT 4= %k EF LFY Y deletion fragmentﬁ}
GFP Apolo] Tlopet §HTHIRE 743 e
AP EE LFY deletiong2 43| /\1]:}.2} o554
S A3} o|AL LFY 7} oo A7)k chl A o] BAlS
et 7S AlQlstd ofd Solgh A7 Tl of
ATE LRE 517 g HA=HAR =

= ARAE Boj&r)h o] ZTE vlgto R Wu 5§ (Wu et al,
2003)& MZAY 2R iz Fo] B4 A A7) ko] Tl
28 YANUTET} opE TeAle] BeAE es B
9] H.R712to] gli= S Skl 93| thE AlZE o]Fo] Y
ojd & Qi 7S Xﬂ*]a}d‘:}- SEA R EAko]] 1715} H]

He4el Gegels
o) 0% 2T A 1) 2 B9 GFP- LFYE 42
W 2 AEF 7o) B olF ok e e

At QAT T3 LFY - GFP:= floral
meristem. . 2 € inflorescence meristem 2.2 ¢ 4=
ot o] 2 A7 AT oW AR Anteke LFY 9] 2}
929 B 5484 ks AT LFY 0l%o] florl
meristemQF2] symplasmic =W[Q] WA Tt Eoj3}A] Uold
B AAME IR 9= APAE Ho] Zr) (Sessions et al,
2000). 1B R AEZAEE A i F o] o] F#t of

Uat vl deHQl ofF A AE9] 24 9 W thAlof o}
ARA 2AT 4 9= JAL JA 1 183 V5SS A=

symplasmic 7| 5E=H S FA|3= Hoeq Hrh

ZRAACHANELE St #4005 U T

A& oA Hlol2]A 9l viroid RNA 18|11 B2 4=
RNAL Zetamo|anfeht A3 53 AIZ Allo] ofF
gk 4= 9lth (Gilbertson et al. 2003, Kawakami et al. 2004, Qi
et al. 2004). A7 RNA Y] 0|52 ulo]g|A 9] Z+Y HHLR
HE Ag gyt v 2Aol2 Hio) s RNA 44
= MP F+= virus replication complex2} RNA - ghif 2l B3k

E Ao R A o|FS gtttk L 74 spindle tuber viroid
9] bundle sheath *ﬂii—rﬂ Had AEz s 2=
A|3E7E o) F5o) Fo]El= bipartite RNA sequence”}t 73 % 31
t}h. o] sequenceoli X EHHol= viroid Q] A|Z7E o]5-2 A3
3to 2 o] sequence®} bundle sheath AJ3E Eo|3t EXQIRE
3 Asalgo] FQFhe Hol 2ot (Qi et al. 2004).

254 KN1 2| AHEAI9l EOLE LeT6 mRNAE A TS &}

2 RNAS MZEZEOlF =H - 133

I H|E7bo]| o] F 8tk AMAo] Mouse ears (Me)EdHHo] A
T2 23] HodAth (Kim et al. 2001). Me S Ho] L
PYROPHOSPATE-DEPENDENT PHOSPHOFRUCTOKINASES}
LeT6 712} g8l of3)| LeT6 54X H=dt o=
SO Rl Me thE] o E EulE 5o HEcl7] Y
23} opjglol N o ZHEH Me EHY 0] Ugttsd] oA
fo]HE|E LeT6 RNAZL HThg Fof hEo2REH 2O

ol

B olzog2Re 7|0skeh 22tk oA Lets RNAZE Al
27| ol F3h=A I 71&e] Tl ob2] &l vt 8l

ch. ghHol] 2422 KN19| ¢ 24419] RNAS] A 27} o] 55
L5234 Qirkar o]u] B ¥ o) (Lucas et al. 1995). ©]2$t
0]~ KNI RNA - T3 EFHA|0) A7t o] FA] AL BIA}
&7 g ofEgt delo] wAUSZ o dold 2
t} KN1 RNA Q] 0]52 KNI1-2 235H= AazofA KNI
9 Zo] 71 RNAS} ZAg}sto] o] XA|ER o} F3itt ofuff Ay
402 W o] KNI RNA- TS 2= ol 24204
27} 2255 RNAZRE hallo] 487 B5oln1
CA] RNA- e B2 ZeElo] £ O ol AER of
52 4 318 Al

mRNA ZZ+o] A7t o] 5 &
cing (PTGS)o]l €J3t f7te] e 23N Fa% 7|58
£38k = Qlth PTGS T+ RNA interference (RNAi)+= %4-‘,
ol A systemicd}A] dold 4~ 21&= RNA sequence 50|34
Bl WAV Zo|th 2 C. elegans 22 55O M| ZE sys-
temic RNAio] 8.3+ 2)Ale] ZoF9) dsRNA transporters
7y Qirk= AjAo] B 1EQic) (Winston et al. 2002, Feinberg
and Hunter 2003). 12} ]2l Z72] ol g ofa7iA) 4
EA o He wbAEl T 9JA] 9tk Himber 5-& RNAi& &7
2] A2 21 nt small interfering RNA 2] Hd|o] Sojj A4t
WhEE w2 o] F0) Axfetar ATt (Figure 2) (Himber
et al. 2003). ©] AT Tg> A oEHEdZY 0| E (EMS)
Eddo] g E3F systemic gene silencingo] Z7}HEA
L dojm Z¢@¥o| (SILENCING MOVEMENT DEFICIENTI,
2, 352 343191 (Dunoyer et al. 2005) ©] ZHE EH™Ho ]
o] EABXNL GRNAQ AEAEZE o] 5o st HAUESS
st o) sloj Aol
=3 0]E35l= systemic RNA AlZof gt =
of Aol EA3l= RNAS| B o=y vpghrh oHf
2 mRNA 2o} ofUa} 18-25 nt A=) RNAS
3hslat Qich ssRNAL} dsRNA 2] microinjection 4%-2 o]
3 NA o] Th=slA| Al Z7ho]l g4boll sl
IS HojEr) Fuke) A FofA £

(o]

post-transcriptional gene silen-

4
5T 4 %M%
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Figure 2. siRNA amplification relay. Local gene silencing can occur from origin silencing cells to around 10-15 cells in the absence
of amplification, through the trafficking of primary 21 nt siRNAs. Extensive gene silencing is mediated by further spread of
secondary 21 nt siRNA synthesized de novo by the action of SDE! and SDE3. Modified from (Himber et al. 2003; Kim, 2005).

¥l SMALL RNA BINDING PROTEINI (CmPSRP1)x= 25 nt<}
graupal o] RNAY] EofstA Asta 1 o]FS =34
o o]FLHA RNAY 71 mRNAS) o5& /=8 &= §l%
th (Yoo et al. 2004). CmPSRP1-& HHA| Zoj| 4] Eola}A] Ldl
Hog WAzl Has Atolol] A2 A2 TduA RNAY
olFol 2|g systemic RNAI 7|24 715-& 8T Aoz
A b= et

NEZE 4 DFAL2| 0159 W3l SRd

AIZZE ArRIARE] o] 79 ZA Al FaAdl= Eska
A Az hFolge] FESHAR] 7]5o] HESHA B
A QA At ko) W] 7HA] 715& T Ao s A
ot AR, Al Bl “*““Z‘—J M =7k ol sl F4
H 5r o] W2 o s fARRe] EE e Uy, #2

NN F% 2ATRA D45 4 9k o
Bozzol 27|14 xE 71343 A primordia (Po) Ato ]Oﬂ
2 Q9] ofgir oA WA= KNl = -_rLHH% 71387k
AAlo] Eolgt fH7 o] ddo] HAT Aoz AHAHA
(Jackson 2002). A, A7t Tl o]F2 ’\ﬂE 824
A Fa3t d3hs gtk O 924 SHR G2 felo F
*‘Hoﬂ/ﬁ SR gl x| 9k 7 ul2E A Z2l endodermis A E Q)

AR o] AAZ Q] HS n|Ztt (Nakajima et al. 2001,
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