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Spatiotemporal formation of the large vacuole
regulated by the BIN2-VLG module is required for
female gametophyte development in Arabidopsis

Li-Qin Hu ®,"**" Shi-Xia Yu ®,"**" Wan-Yue Xu ®,* Song-Hao Zu,' Yu-Tong Jiang ©®,"
Hao-Tian Shi ®,”* Yan-Jie Zhang ®," Hong-Wei Xue ®,>* Ying-Xiang Wang ®* and Wen-Hui Lin

1,2,%

L & s ran o, e g n }la ;an O+ o tra, i an

1 N ‘y‘ybf cSa . gt G- A%V,H- h J,irt 't rmt.i i i‘\S ' . ?t V ‘f&a | Py V‘ Pm%a A:f CS’?[af, gtalk i

00240, C,
2 % Wi n Y s noa n Jé an a
2 :Ché n T ?t-\v [l‘ \?tA\ C"!ﬂt r ‘%rg- s /J ad C""C ‘r:\ g G I B ! gV,‘.' 5"""1 J‘a ‘T g’ ® |St V,: h g’h'\ 200240,
y Y J
* n o an a L an a na

L Sy G g gn A i e 0020
aGuF N KYRE X V‘B v Vet Eelg T
: , AR
AL VBAg'.‘C, Alt s4 A

;Ag.“-al’h r rn?s P N @t ‘F‘-‘ € ~HL)
F¥ag

rg)rs n el e ‘at-*ra, n ar ¢ .-*ﬁ\ n l,.r.»t.r oAt o L I
" t "’ tt‘ ﬁtg ¢ p-i‘p - ‘N* yﬁt in Hy N o] t?ﬁ';‘k i
rJr SkrAJ[S( PS Ce ‘ﬁﬁJPf /Af”/ gS/G (J" S)‘S JL (an @.’ ‘e J'C)'
| | ’ /

Cm \"

Abstract ) )

\‘Ara.bldo sis thaliana,g 22 % ’ Ve (FG p o a ﬁ” Y. a man ¥ n t -3 *
e P\LP F et ""} J-;{é b .ﬂ-( n) N 'n m.:a ‘S a<c, 'i‘t‘ r’aﬂ“rmam- .t.‘r Nat in % nt g
G g e . FG* pn (P ) K,

VACn‘LEL GAﬁ’ﬁ§ ¥at ¢ 2 g ‘9 thd =+ j\f‘n i

\ K
a ? - N
VLG F an 3 sy pn on H L i‘ b BRASSINOS?EROID INsENsITRVE? (@IN2)
(b|n2 1)“?“ .)a ﬁ{ LA . j\"‘hn J‘t 4“' 451 CJ nat t§"‘;- FG1a" ‘,Ja t‘ a t N FG.L..- J‘t
@M L BINAN, ¢ {oh 23b|1Y3|2 5‘ fL St gan ¢4 Ir/VLG ot g R G
. 'y (m I |)“.1Q \ : %a vig °, s K g

.‘r -*a"[ - \ q\‘ &4 IS ~ 8
JOVVGY bin2-ag ¢ R "* X s B FGI P e 77 e .

VLG, o A bin2- 1,. A W VLG'ﬁt a W s » h2ia bin b||21-}-"‘ t vr’] o "_{‘ at,"g‘t ax Ve a i
§7% 0 sBIN2 ﬁ'aat..". , LGr*s. p P rV?t VBIN?“ it Prehiaiy T e S
‘ g |‘J Il L) n " 4.5 t\ "ar\ s h ‘df no ! |tr'1x.)'
1Y Sm‘r £ see 2% ,r r'BI V; V 'y\' [ 4 LA LG ™ .
Gt#:a ‘ta V:}ﬁ‘n‘c't't& tata d#‘rmai;_,,x -
! ky |
et g BIN2- LG g & P rm : N

§ e Agd 240022 Acgp- o‘gm):, 132022.4 2" ga s Puy . "WV R Y 17,2023 O en Access
- - .*' -
{\-,, Al rg)ZOB‘Juls.. » ’&‘.'P‘:\ V‘rss ."‘.?,b.LAmrlat".‘l \(-tyda’t B Ess w . |:
an '3 L4 - & - n n n a, ' * > nn n
1S "' Affss E:af‘cst r-‘* .i‘. ;. r:t o &G Crnm s X ¢ & N me el iN Dz "a(:t "sa//aﬁ‘ TR N fx/ s e f./40/)w h fl."rms w
A cani il V2
liS s

n - nan - t ) nragesH _ -
.4 K e ymc *n P . e h rg "l rs ra S (n & NN s LA VE « Frcmm r< RN
|

€20z Areniga4 9T uo Jasn Areiqi] ABojouyda] % a0ualds [euoneN Aq 2876869/.00PL0X/|199]d/S60T 0T/I0P/3jonte-aoueape/||29|d/woo dno-oiwapese//:sdny woly papeojumod


mailto:whlin@sjtu.edu.cn
https://academic.oup.com/plcell/pages/General-Instructions
mailto:whlin@sjtu.edu.cn
https://orcid.org/0000-0003-0271-873X
https://orcid.org/0000-0003-2096-4424
https://orcid.org/0000-0003-3789-3271
https://orcid.org/0000-0002-3433-7096
https://orcid.org/0000-0003-0328-0071
https://orcid.org/0000-0003-2958-9608
https://orcid.org/0000-0002-7641-5320
https://orcid.org/0000-0001-6085-5615
https://orcid.org/0000-0003-0600-6107
https://creativecommons.org/licenses/by-nc-nd/4.0/
https://doi.org/10.1093/plcell/koad007

Introduction )

t o &< a F‘— a ‘t < t n
M. Arabldop5|s thallana nho gy .','tnv ilt(FC—’;\)W\ N
a ,ya‘ .[q .xl':-‘" %rs Jf(ss%“" J‘ b, Ed P 'N‘l'ac"
'15 .,,,4 Ti‘ ¢ "8&\“‘—»\’%&
r ,r‘c“ sm S"-Sm-a%g'r :f

s £ r
f(F”Nﬂcgg,‘r .f‘ ‘

4
an_ & t&l??toar’ r%‘f 11995
1995 CI,J > i 1;‘1997) Ilr‘nr' ’ i:l ut.f‘t,l", /S,
& t ﬁ.st 4¢ 1 vs, t

& té S FQ). W g
W,y -tq’utck'r I'J‘ u"’tx ﬁ-

tat n t a ga > -G J*t.‘ _-.“IhV at“t.t‘ ?i-" &,& l"'hn h .'l;‘.cg}
-At‘a It fq_V,‘t£ n F'g > _-,E‘lg X r
T ; tx v N
.‘-ﬂ-"( t!l«xﬂ x,-" t ﬁlSt mué.*a | )
ha Ps-,s'-,n g(} WAl 2 "a, AABIN. 'EATAC AN
| WIUEIN 118L (AG 18) (A L3-8 23 e
’1
(4

”3“

(h‘(n

2004)2 ¢ »" o o &P, DDIlth }NlNH|B$ ED
V“BEN M‘DA » LE (B 71333,1) a < a, 7008),
t _- ny KINE.IN 1 |3 (A KlN 1)
\&’ HE 3y, 2014'5él '.rg?:r,rersss-
D’IF}IE\ ,..NC17(H,,7) -tar 2014) éL
\Al\*‘FE\A.E 1 (H " a.~
2008), CHV A IN- \E DELING 11 (CH¢11)

n .. 'n n n
M“a %2, 2005)3™, #AD..{?SQ‘P.‘

ACE
{ a 1 .

(Hal‘\ a

ta J' P a t'vn GA -*' .

. AGAH., P LIKE 23 (AGL23) (C

L n S g ra St Me® nin K
upsj FG P (St att}] 'Jﬂr‘at
&

4 T . e gre
AGA-LIKET (\\Gu‘)S SS*"% ‘le,t b e ys i ‘FI’
e ‘n z-t a 20209 ]‘ *a T ss dste 2 ANA -
APU e ._y YA\G2 NA J°E5 _(AG. 5)
P d ;‘V F%’ 't e N g " Puc"r‘taL.,

12) KAQ\'»‘ HEIN EnaBLINGE Pl Al T g8 #

A CHIC He L (K CH1) "t~ ‘a’t vt .f‘r._s i;
P £ n TLZ? an t-‘ ta C"#n‘?t Mahmi® R“u_
,}g:‘ nb N nt rs @ \S EER AL P t?nsa{' m
7. V "n ‘ - i . i
AP vy “"gt* ﬁ,SP uf® r; s N (z\" <2}, 2020)
| | 4



a a.)- an
KA ) Ve FG2;
awi,méttaﬂ Y

r2e s FEAE A

(Dwp ¢

'an ,.ta, 2015)3“‘3
- -‘ﬂ"at na .,j‘ t - F
6_ 3 I r [ r m,
iﬁ Noican, tfa )l 2021) 35
(CYTOKI INDEPENDENTl CKIl)
- < a , - t *-a A
Stpag liG.tSa' l( i .)-‘ <
aé CI at ! 2002) l‘h jss Ag _)-
A ‘ r“,] ', .4. ',S', gt P .’ -FG' X
" e ‘,“3 a b.nz{

S
tan lB|N2(Lya 2001

Results

Increased BIN2 activity leads to abnormal formation
of large vacuoles at stage FG1.
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BIN2-VLG modulates FG vacuole formation
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The large vacuoles are formed early in bin2-1 female
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