Bl ol y i 30 33 (2L eIl g ok Hld, (Soalon 1l g Col Hlisbe SO Wi,

WSl 09> (Swis a3 x5 b 5o Oy JSi 5l o s Sleslasl adg sl 093 Ul L T lalS
St il (ool o 9,5 Lo 2 Sl LB e s SV 0 Ll o bl o 4 g
&l T gl (b o S 205 lojen ol g aiilon sledshes 5l 29,5 Lz L SAM s ls SAM)
Je5a5 4y pnie o8 Sl ldslas 51 S0 52 0 gk (Saolon pilins ainl )b g0 y0 08 oo il ) SlailEgo i o
2 S Gy Dl 4 azgi b lagSl ul 05d 00 SAM o 55 LB (59058550 5 JsSle slagS!
a4 i 5 Wgd e Lado g ol LSS g3k 9 B ol S gtew 5 ST laoge 90 (oS
Jol GolS (gorais SOl lanloe Sledae 53 lponslSio (nl B3 cogdlay 20 S (oo 3L (aitSe (95,
S e atuin | SAM o Slos o

dodlo

Ol 2 so IS ) Ll oy Ll o5 Wigd o i (st BB glagSl 50 L Jshoaiz cloamnsils 5l
» CAM) sl ul; pig o g oo bl Gloj 5 SIS0 Ll @ Jgbhoo Sdgipos oz 255 5 2SI
) Sl OF Oselim 3 woz salete slealail 5 Bl o bt ledsh L Lgy Jbslo S iasly (lals
Sy o Muss g L Loglae aBles slodghu COSI w0 1o 3929 SAM o anl)6 g0 €589 Jlosxl (Y V) o 00y
Pl 5l (o250 & 5 o0 plette Calgys 5 9 e oy SRl sk Sl (B 50 el 5 0y Sy aSl
& 5 sbige JAS Tad olS see (b 53 wnld 50 tnl m Jobs (Ll 5 1S 2 ) ssbige oo o alSis
39 o oz SAM 5l 1o 1) pelais (ol 09 walats el sy pladl il o 5 ol 45 ey oo
g oo SSE Splete (ol Sletgn 5 (7S 5 peed) plote (Jobo (slajl3, L (60 5o (slaoje> 4y oS

Gire 9 9ol (555 o slroje 4 SAM S s0sS sl LI e 9ol )T Liige g5 (g0l 4o




s S 18 Sealin 9635 e Al p3 0 a5 (g Al el plail (Sbo jges p 0l Jore )ls 8 8l 5o

3 50 30 098 el laBlos Jolo slaas¥ a4 wilgs o SAM e 4 A8 o ol 1y a8l Jls slpasl

1) Wgd el S Sy o L ailes e (Wigd oo oowel Lié legame L1 sL1) YL 4Y¥ss SAM

53 15 oo (W55 n oual a5 Legoma ssm sloaY 5 L3) jtiees (slaayY a1 g s (il
L olie gloas¥ olass (a5l as el g gaids (LS [Lole al sum U LS Le (] \Wgd e Sy @
5 e 095 it slegs (L ol ol b SAM (o0 Shee slacjs b Lo (JoSle (slagSIl iyl (3,8 o8
2 sk o a5 Wsdioe obml ligeys0 5 leiniisn wile hlge IS sl Jlw SLUSew riron
5 0aisS S slpomilSo 050 55 il gloatily Lo () ol 45 0l oo <S5 > SAM Gilies (glac;s
oS (oo 4D a8l GWT) o o 5 |y oSN BSa5  (Jolo L3, 00 Salen

P el g 0y Soplod SAM owaie cuxdge

5ylo 3 a8l (sla ol aSul> 50 (35 10 b 50 Ldghor (pl g o 5ET Jobo o ;0 SAM ;o Ul LS
SAM (555 o 42U 15 09290 (sl ks (F 1Y) Wi g0 s 10 3 Sgol ey 4>l j0 o5 aledshes 51 g
) sohass (o ) azis el sl ol 55 U5 sk 5 sk el Johos s o2, e
(Y P a0 ) Wloo,S Jolo (yiuS g Joko a0 Jolad Jads 0920 0,90 10 oyl 4 pladl 5] Slalllas
0355 8Ll 5 o a3l &y olis aler 51 el 31 S5 b Jsbos ot o sy o S5 4 oy
My 5 (89 s 45 s sl opdle (80) gl s Sl 5o sl it s o
a5 0gd on pudats cwid oy ylELL Jokes g 5l e 0wl Caws as adgl ol e 3510l 4 (Ved)  Joles
D3l o s i po )0 1) Az LSS g gllae (LS Ll Lass 4 Coil 0aisS )] pendlSe G 092 g onimailis
29 A 2 i po cwiid oA 50 g SR el po 50 Jobw Ol Sy (e (603 s (2Bly 5o

WS e 05 ol IS5 oSy sl o I [L3) Coonl




0955 45 Cewl Vs cou G s 45 SAM Gloiiw 40 cwaid bl ) latel g o) lie (Jgho pumds €485
u.io.quSAM o)ﬂo.c)oQ]:\SMQGAQL;’J&LMQGAQL;’Jb.xia?b_lslwo)\%ooquélﬁw}@w@
d;onga%x?b.lﬁb&uo)‘%owy@byﬁQ,,.ilgéo)y))otplQ)&@xg.c\slﬂwl{w\oﬁwl

>y SAM s QiSO S SAM s Seillo LIS Coenl 3 3l Ob S 090 (s
28l i Gl L SAM (655 50 4l ool b e (Sl (sleeShg 50 Dglis b @l jo Jigelim 5 655 2

Sy 0 BT 4 088 0 ol (VONF) Lojg0s w Sl L OF-VY) Soslym 9 (2,5 Slpsond b anslin jo

Sl L 00) Wsd iU ST (slgizs jo Dglis 15 (VY) Wigds 8 (Sisy Blod 4 (Sle sleaS 5y ol &5

IS 598 SAM 5 Shos 5 Jobo b, 5 (Solse sleSg » Somle; @is 6 N5 b (SSz >

el 00l adtie

&5 4 b (Jolw coga J 65 SAM s Ly i

S50 > WUS (V) 655 50 4L 0 YCLV L Lol oS aulass slss o5 b L SAM (o5 Sles > lss
St 3l 0y50 iz g e pasie ojem ple (50 (1)) (55 0je> ;0 KANL 5 (VA) eailesles
V) 0 6 ldos 00iiS welas sless ol b Lol g LagSIl bl 3 1, SAM Laias b wiles S 5 5|
1y 3l 3,90 00 wulats slaasis JBlas b oS (M (6 5gmenlS (slojlor s (YT YV (VY Y -
oS swd WUS-CLV3 5l o5 0,55 50 ail> Jalis aian Lo ool () JS) 0isS iy o5 |, SAM s Shee
KANL a5l oS pleie 5less w8 o (YY-YF) w8 o Lai> |, (ol Jsho oSl o5l Sealis Llod 4
2L Cael 5 giladoe cpl oplp egdle (EEY @)1A) WS o SWS Ll S 4 WUS L

S5Ladlad 5 (YA YA) (S g Loy WUS QL&MJMO@Qmjo)‘O%SUSAM Los o puSgiw




(V) 5T ) ol 6975 « SAM ;s WUS g s oy Conage sl (F+) WUS Logs S gt ollians

& plal (s ygm 2 50 008 a3 CLE sy (00,8 28,2 Jals a5 o0 lalis (6,500 (aalliw 4508 T3

35553k el cnlpli 5 (YY) 058 o oeiis dile slasle slacollad ol ,o &5 cl SAM 55 0 cans
5 2l Pl Gl sl 1y (ol SloomnailSin 5 055100 ol (ool Jobo ool Ll angs 51 1 (6500

ans oo 41,1 ol Jolo Laa>
Olis 3500 )18 (slod jiuS lidiod (o yme y3 Glizmes (g3l Jokw ol Lai> 5,90 ;0 WUS g2y (ol L
eS,>SAM s L2 4 L1 ey 4 WUS ),;L asls 5l Al S e g o WUS a5 sus o0ls
Jsis 6,5l slaaials (V) Cenl 0l anl &8, ol dlauly olsie 4y Slowdgendly Ss2g o ol S o
ot alSlaz dalllas g5 50 oablite b @l b WUS (g Jsho s 6,05l 5 olad aujs oy
S «(YY FVH)WUS CS 5 50,5 3gamme 1 (caf i (Hgaml j yasdgad 45 Gy o i a4 (VY (YY) wiloads
o515 ;0 CLV3 a5 ai sols ol o Ll jeha (YY &F)) aib aisls SAM wi ) oulas 3 (33%) CLV3 Lo
4>l 3V sk b CLV3 (s covgamme sl s ool g 0580 (Sliis 3 YL o515 )0 5 09d 0 Jled oy
S s 4 oite 5 00 g 0l alS cge WUS Lo pas a5 el | Ll (#7Y) ail ao 635 50
3 Fsl meais ey 9 SAM o3lwsl , WUS Lo pae 56 a0 1) soas Sledlbl ol a5 (FY) 05 o ]
de 00zl sldae ;o Wb JoShe S35 ol (YD FF) 0iS o adlol oo ool medgs L8 0 a5 Sgel o 059>
Kol J5uS e oo Gl (Josde Slodlas 511 Lo colid g BB jb 4 aSll>)o i S 18
WUS- bl ks bl (FF #38) col s joba oy i et Joles WUS alalsy gols sled oo
WUS i Bon oS HEC 5 51 b is 5l (SO .GEYY gVV-YF) ol oo asuine G280 jsky CLV3
WUS L il 08 a0 |, WUS Gus (sl 5l slaegorma s ol 9 95l 23l ool sladobor culad 5 conl

ool WUS Galizes Glaal (g5l 08 5 a0 55 sauaailis el ol (YY) Conl 03, 55 o5 S o J S




L X g ES N S

3 K8 ls Gew 010) WUS 5 (30,8 0 plo) VLV3 SAM Li> 30 &5 el Plas oSl J s
KAN1 sk Sl pled oo ol sleds Hlo G slaalaii) oS o r‘,.‘,.E:.u”WUS gy &S > B,k
WUS QWSA ojm SAM U}A‘).u ,L:u.?m 4.’ sWUS w.i.)jj.’ ‘L:.M:BJ r(,.».w ‘5»95).“: d)).b )‘ (6‘05.9(.9 o)J‘Q)

WS oo b ole @]y S g 2aLKew (e 0 5 (b, 2l 0 0) 95 oo i S i 2AILK e b

(V) 5las 5 0ed oo Jlad L1 5 0wl Caws 4y (X) o JLw b CLV3

>l oojlal g K& a8 )3 )18 asllac 0,90 950 a5 WUS-CLV3 s Jgike a5 840 ol 5 olizel lacsos

al (Sl g ol b ol Gl a5 wims o lis was aeled oS o JuS SAM o 1) Sl 1

6 iy 25 CLV3-WUS (gl s 1 15 45 Wisdi oo J oS sitlies (6l jons b Lolil SAM Sslaziny 1o

57y Lolol ERECTA 5 HD-ZIPI 65,5 cssis, Jolse a5l o il gl alm o, y3me ol 4o
5 HD-ZIPI (CLV3 g, Jolse a5 ouyo Ll 4 (Fo-YA) 0,18 o b Laee 635 50
Cenloeig] o (F e FR) 0 o s | e o o)l 9 S 4 0iS o o cilides yonns 4w ,osERECTA

(YA Sigyin s oolits ledshos 09,5 Laa> (el py WUS I Jizwe HD-ZIPHI ysis, Jolse a5
oS oad ools ylas Bl eite e Ll b (F) arsYe F) CudoST 4 ais Wles o SAM SS 5 ol

il s 1, WUS QL,.35CLV3szso)'b.;ljmoé_ésl)o?alﬂﬂ.;sabhjﬁfml.g&lss@db@f




5 Jecimee 9,95 5b G cadllan () S (0w a0 sude jyb 4 SAM Lwase JSG 4o 1 g et 0 05l
ok a5 Bl 45 5 o ol 50l Jsbor ool 03001 ol iy s WUS 5 0l 5 stz JSs

A8 o o)Ll olS sleasl S g ojlasl b
Lls L SAM )55k j0 a8 ailes,S )5 sansS wudats (sloasiis R & Sy pl Ol s 5l o ee wix

3090 LU i eolusl slm | il 9 (S CarBgo pulass

Sloolag, o it iley olyd b5 st o B slolz 3 5 b JF saz (sbo,5m 0 SAM GLLI s

Jom s 88l ol 5o Leolail (505 o 5 (ot opnbye 45 WIS n (5,5 Aty e 4,155 Sy g on Sl (]

005l (sbvare) (pl g 09 o0 eend bS50 0l a9, Slesloil SLbl 5 005 lo5l SIS Hga L ol
aa3 oo i dgslail sl b abal ) )3 ( JoSho (SloonilSio 5l (ad 550 .aiS (oo Canilos i (613500 0 sl 3
Sl bl czgo oS 090 o0 (B0 (oo ST (Silil SLbI (155 50 ST s 5l slo5k &5
oz 5 e o 9,555 et Ao 5o (b (ST Uil (pailolisogs 3o 5158 Sy 5 0uds Lo 900
STy Jole pilins (g3905 b e (ST ,iSTas ooyl a5 cansloeisl Lo (B —FY) ayled o ol T i
(BV) S oo olaa b g (slensl sloul Jome s a1y ST L] 45 ! MONOPTEROQOS .51
w3 glaasl .l 5L 90 T JESH g ST o 8,9556 sl MONOPTEROS o5 Qo oo lid el oyl
53550 o5 et s 5 ST S Wi 25 | i ey lagl sy loj o i se ol
30 g oo plsl ST lawgs adgs a5 ol 5SS AHP6 gy s g oasdlas ol (Y JSE) (0Y)
Wl o 1050035 5o 00 0Jgi AHPE (12559 3 g 05 o0 oy G331 03y Sl 0 Sl 5 plil (6bo y500

e AHPE 5 > oS Jas S gt (20l 505,156 S lgie 4y el jo g 095 jglme sledsbo




Dt 1) g sloalasl sl 4 595 oo Jsie sleslasl ool sledoe o S g ALK cdlad oL

35310 ool 3 Ll sl sl 1) (095 sansile) cnlpli 9 03 oo
03092 oz GalS o3l BT o a5l u*j) 3 2l plail 335 (lagSIl oloxyl oS T 5 ST 5y 0dle
b 550 4>l 50 BR adss (0F ) ail plail (6bs 50 3 9 s 3o 02 5500 426 58 (BR) audg yiaisl

JL:.‘B BAS]. p.’).}] L)L" g_i.a)?u g0 aS 05.,.»‘5.0 me LOB Lol UM IRVELY m.‘a.u ‘5.4..;5;5) J.ALC

axb o logas 1) adg el 30 Jbd BZRL _iusis, Jole (lo Jb cue 15 5 (OF) 58 o0 BRawLS

0F) aBS o oealS 55

aLE wo gy "
L lih Sy 0 SaiS sads

PL-PS) oo asn ;o lail (gliojge oy 05500 J 58 (peiaS gumms § oeme | Jansgi cplail (6o y00 51 ol
sz Sl y3om 5 22 (o)) e s (AWLSims 355 00 o5 13501 50 5 () ST GV (ALK L (
ST 2K (P3-P5) 0 o lows L2alS e pus 55,5 (5o y900 0 50 Ll (P2 PL) el 5YL aca
O 1151 G b0 j0 5 olol ol 12 Jome 50 43 Lol (11) (gam (5L 500 1 0ol oo po Tl (S s

BY 5l 8,5 1) 08 (oo oy ot O9d o0 (S0




giilej )3 DL 0925 4 (05 (o w20 s S5 18 Com 0,50 Y y0 oS AHPE i& Llow g 4520

Gildae gl 65550 M ool Cmgo sl ol 0 05T o Syzen |y (KeSUskd ot (glpuais S Lyolal sl

D oo 0ddlive ol el slaaiss jo oIS a4 all plusl sl 661 o Uail o 90 slesglas sl y
(Pgat S oo melald g Uy wnld nl €555 5l G 1) a5 Ls lealail sloml plizre enST julete slasSl
Bl Cuons 3 Edg0 g s G |51 (gl U p3kinns o5y el ool Cendibge ol (6l S 2 (5lioy500 ol
oS sgi oo Jols PINL ST ol o J56 L ablos ay o055 Jome 1 ST 4055 (0F) ool (Vb Coonad)
Sl il 2500 i yo oo & Sy 0y Sl 50 G ygen 50 @Bl 4y S5 oo Sl ST

WAyl gadS i o late slpelasl slon ! o caiiS oo 0B w3l AT pulie

O g 9 oS T Sl bawgd' (3l im0 S g 3L

S5 (stag) by Al pe (b jo dBle (pul) gz )0 o LS 2 (LS slo)ds sladisS I ke o
Dl 0939 Wlgs o AM) 5l s yo SO codlls sl 03l a5 Iy (a8l 4 SGo3 ) (oYU G [0 aigd 0
Wl o0 45 090 ik 40 Allgz ol e g A o Jae g0l Jobo glp (SasS oSl lsie 4 AM
(BN DY) 3551 09290 1 (il aslss S oles 50 g wiley (Bb (908 > o

b 45 25l (90,50 aWiSis b (slagl SIS S Bk 4y ool o JoSS 45 oy e Sk &
5 ads) ST a5 3l Al B (ol oo cslie SAM o S 15015 @) g o (GlgonilSo b (255 1B
alss ) (#0%) Sl S s 2illSew 5l Ll SOl e BB (Fr 0) S pes 0 AM LT e
eS| g Jissl 4 axg5 40 S 5bd 900 p JuSis adgl o0 50 AM el I LS sg5u S pas 50 (STl

(B #DR) 59 00 ol PINL 5l alaulsy L

ogats 3l 15 Lol SAM s olie coldS sl JaS cos ile piea e a5 o sols olis d 5]

AM T b o 6,50 5 G e 2bs 5ok 4« CLV3 s WUS waslis ol Jsho oll> (Fas olass




bS53 po aials jo ol CLV3 ( LJls jshay (F)) s S5m0 o] ol 5l slal> o 90 (6651 S5 ol
V) o Sy AM LSas gom Jole o L2 g L1 sl 5,90 sloa¥ &g > s 51 L3 WUS
#°Y) oo oo Lis AM LT sl 1) S ymiie (ol Jsho (a5 STM casal 55 15 Slallas 51 5590 g0

(PY
ol Gl o 4 paseioll dlss ol po 5l osizm GlJESI b w2 50 SAM o Lalail arwg 5wy

15l e Jols o 55 clelsile 5 sl (sl 3,50 55 o] Slalllas | (S (FF) 055 o chposs i

Jos i o dmwgi g Jad> b o ldgile j0 a5 05d 0 (5 pleie laddss olulid 4 e Jloj S

L (g S Az
b Bl sl e slozdls ) Boee o Slsn (slall sglis odsi gly LS azg LB Ulgs
L T RY V37 LI\ | s ouwy IRV =HP PP L A YES PRV LEP W L OIS SRR YWy JLEL vl E=
FLEPNVELY ft,.._b..., LS'L""QS (DI 4O Ogu cdb aise 05 ul.u 6l.cb9.§ﬂ ool 4 e 3 Al asls ua_‘al.u SAM
Sone ) Jobw Coligipw sl 5 0dd Jshe ate laasly g3llol) crge wisdioe b sbeie ke
Joile o L5 9 Il 51 (polie dcgomme a5 Sl (pl 3] Olidon )0 aied ;08 j50bogs Wiy, SO L anisy o

s3liiul 5,50 AM e oz slgaiioy o sboml 0y Sl 5 sbaplasl SAM 5 48 wiiS o ciy o3 1) obsS)

L1, phal 5 <l slonl g jslaz 5 95 g0 8 osliial )50 Iouzme wigS Jgile nl a5l 05,5 oo 1,3

Sloas e (aly ek T (GoudS (SloounslSo Lol c0dis oy 295 4 joi O3lw o pae SAM Cllad




References and recommended reading
Papers of particular intarest, published within the period of raview,
have been highlighted as:

= of special interest
= of outstanding interast

Barton ME: Twenty years on: the inner workings of the shoot
apical meristem, a developmental dynamo. Dey Biol 2010,
341:95-113.

Murray JAH, Jones A, Godin G, Traas J: Systems analysis of
shoot apical meristem growth and development: integrating
hormonal and mechanical signaling. Plant Cell 2012, 24:3807-
3a14.

Laufs P, Grandjean O, Jonak C, Kigu K, Traas J: Cellular
parameters of the shoot apical meristem in Arabidopsis. Plant
Cell 1888, 10:1375-1390.

Reddy GV, Heisler MG, Ehrhardt DW, Meyerowitz EM: Real-time
lineage analysis reveals oriented cell divisions associated with
morphogenesis at the shoot apex of Arabidopsis thaliana.
Development 2004, 131:4225-4237.

Willis L, Refahi ¥, Wightman R, Landrein B, Teles J, Huang KC,
hMayerowitz EM, Jonsson H: Gell size and growth regulation in

the Arabidopsi
Sci U § 4 2016, 113:E8238-EB246.

is thalizna apical stem cell niche. Proc Natl Acad

Live shoot apices wera imaged ovar 3-4 days following the call cycle of
individual calls in the central zone of the S4M. The results indicated that
singla trigger events swch as reaching a certain cell size, acquiring a
critical incrameant im cell size or reaching a specific time point since birth

did not induce cell division. The study also highlights the invarse correla-
tion betwaen the birth cell size and the cell growth rate in cells produced
though asymmetric call divisions.

6. Jones RA, Forero-Vargas M, Withers 5P, Smith RS, Traas J,

- Dawitte W, Murray JAH: Cell-size dependent progression of the
cell cycle creates homeostasis and flexibility of plant cell size.
Nat Cormmun 2017, B:15060.

The cell cycle dynamics were measured in living SAMs in both central

zone and organ primordia. The cells divided cell-autonomously at indi-

vidual time points depending on their size at birth. The division events

were friggered by reaching threshold activity levels of the CYCLIN

DEPENDENT KINASES [CDKs) and these levels was shown to be modu-

lated by the cell size.

7. Serrano-Mislata A, Schiessl K, Sablowski R: Active control of cell
size generates spatial detail during plant organogenesis. Curr
Biol 2015, 25:2901-2906.

Uyttewaal M, Burian A, Alim K, Landrein B, Borowska-Wykre?t D,
Dedieu A, Peaucelle A, Ludynia M, Traas J, Boudaowd A &f ai.:

Mechanical stress acts via katanin to amplify differences in
growth rate between adjacent cells in Arabidopsis. Cell 2012,
148:438-451.

Shapiro BE, Tobin C, Mjolsness E, Meyerowitz EM: Analysis of
cell division patterns in the Arabidopsis shoot apical
meristem. Proc Nat! Acad Sci U 5 A 2015, 112:4815-4820.

Louveaiwee M, Julien J-D, Mirabet ¥V, Boudaouwd A, Hamant O: Cell
division plane orientation based on tensile stress in
Arabidopsis thaliana. Proc Nall Acad S5ci U5 A 2016, 113:E4204-
E4303.
The positioning of new ceall walls during division in L1 layer of the whole
SAM was examined and compared to theoretical predictions from the
recantly formulated Besson-Dumais rule. When the Besson-Dumais ruls
failed to explain the cell wall positions particularly in the boundary domain
of the 5AM, a new model based on mechanical tension was developed
which was able to predict call wall positioning in warious zones of the
SAM.

11. Besson 5, Dumais J: Universal rule for the symmetric division of
plant cells. Proc Nafl Acad Sci U 5 A 2011, 108:6294-6298.

Gruel J, Landrain B, Tarr P, Schuster C, Refahi ¥,
Sampathkumar A, Hamant O, Meyerowitz EM, Jinsson H: An
epidermis-driven mechanism positions and scales stem cell
niches in plants. S5ci Adv 2016, 2:21500989.
Tha maintanance of the SAM structure and function was modeled using
known genetic interactions. In particular, the importance of the L1-
derived signals was emphasized. Additionally, the study showed that
the variations in SAM size are accompanied by varations in WUS and
CLV3 gena expression domains.

21. Adibi M, Yoshida 5, Weijers D, Fleck C: Gentering the crganizing
center in the Arabidopsis thaliana shoot apical meristem by a
combination of cytokinin signaling and self-organization.
PLOS ONE 2016, 11:e0147830.

Fujita H, Toyokura K, Okada K, Kawaguchi M: Reaction-diffusion
pattern in shoot apical meristem of plants. PLoS ONE 2011, &:
al8243.

. JaBl, Gruel J, Lea YK, Bommert P, Arevalo ED, Eveland AL, Wu O,
Goldshmidt A, Mesley R, Bartlett M &t al.: Signaling from maize
organ primordia via FASCIATED EAR3 regulates stem cell
proliferation and yield traits. Nat Genef 2016, 48:7B5-791.

The authors identified genetical network which provides feedback reg-
ulation from forming organ primordia to the center of the SAM. The
network is based on a ligand-receptor interaction with the transmem-
brane receptor FEA3 expressed in the 5AM and a CLE peptide which is
expressed in organ primordia.

24. Schoof H, Lenhard M, Hascker A, Mayer KF, Jirgens G, Laux T:
The stem cell population of Arabidopsis shoot meristems in
maintained by a regulatory loop between the CLAVATA and
WUSCHEL genes. Call 2000, 100:635-644.

. Yadav RK, Perales M, Gruel J, Girke T, Jonsson H, Raddy G\
WUSCHEL protein movement mediates stem cell
homeostasis in the Arabidopsis shoot apex. Genes Dev 2011,
25:2025-2030.

Lenhard M, Laux T: Stem cell homeostasis in the Arabidopsis
shoot meristemn is regulated by intercellular movement of
CLAVATA3 and its sequestration by CLAVATA1. Development
2003, 130:3163-3173.




Milani P, Mirabet V, Ceallier C, Razier F, Hamant O, Das P,
Boudaoud A: Matching patterns of gene expression to
mechanical stiffness at cell resolution through guantitative
tandem epifluorescence and nanoindentation. Plant Physiol
2014, 165:13%9-1408.

Milani P, Gholamirad M, Traas J, Arnéodo A, Boudaoud A,
Argoul F, Hamant O: In vive analysis of local wall stiffness at the
shoot apical meristem in Arabidopsis using atomic force
microscopy. Plant J 2011, 67:1116-1123.

Kierzkowski D, Nakayama M, Routier-Kierzkowska A-L, Waber A,
Bayer E, Schorderet M, Reinhardt D, Kuhlemesiar G, Smith RS:
Elastic domains regulate growth and ocrganogenesis in the
plant shoot apical meristem. Sciance 2012, 335:1096-1099.

Braybrook SA, Peaucelle A: Mechano-chemical aspects of
organ formation in Arabidopsis thalfana: the relationship
between auxin and pectin. PLoS OMNE 2013, B:e57813.

Peaucalle A, Braybrook SA, Le Guillou L, Bron E, Kuhlemesier C,
Hifte H: Pectin-induced changes in cell wall mechanics
underlie organ initiation in Arabidopsis. Curr Biol 2011,
21:1720-1726.

Flatcher JC, Brand U, Running MP, Simon B, Meayesrowitz EM:
Signaling of cell fate decisions by CLAVATAZ in Arabidopsis
shoot meristemns. Science 1999, 283:1911-1914.

Mayer KF, Schoof H, Hascker A, Lenhard M, Jirgens G, Laux T:
Role of WUSCHEL in regulating stem cell fate in the
Arabidopsis shoot meristem. Cell 1998, 85:805-815.

. Yadav BK, Perales M, Grual J, Ohno G, Haisler M, Girke T,

Jansson H, Aeddy GV: Plant stem cell maintenance involves
direct transcriptional repression of differentiation program.
Mol Syst Biol 2013, 9:654.

Brand U, Fletcher JC, Hobe M, Meyerowitz EM, Simon R:
Dependence of stem cell fate in Arabidopsis on a feedback
loop regulated by CLV3 activity. Scisnce 2000, 288:617-619.

. Chickarmane V5, Gordon SP, Tarr PT, Heisler MG,
Meyerowitz EM: Cytokinin signaling as a positional cue for
patterning the apical-basal axis of the growing Arabidopsis
shoot meristermn. Proc Natl Acad Sci U S A 2012, 108:4002-4007 .

. Gordon 5P, Chickarmane V5, Ohno G, Meyerowitz EM: Multiple
feedback loops through cytokinin signaling control stem cell
number within the Arabidopsis shoot meristem. Froc Nafl Acad
Sci U 5 A 2000, 106:16529-16534.

Leibfried A, To JPC, Busch W, Stehling S, Kehle A, Demar M,
Kiabar JJ, Lohmann JU: WUSCHEL controls meristem function
by direct regulation of cytokinin-inducible response
regulators. Nafure 2005, 438:1172-1175.

Daum G, Medzibradszky A, Suzaki T, Lohmann JU: A mechanistic
framework for noncell autonomous stem cell induction in
Arabidopsis. Proc Natl Acad Sci U 5 A 2014, 111:14618-14624.

Rodriguaz K, Perales M, Snipes 5, Yadav BE, Diaz-Mandoza M,
Reddy GV: DNA-dependent homodimerization, sub-cellular
partitioning, and protein destabilization control WUSCHEL
levels and spatial patterning. Proc Natl Acad Sci U 5 A 2016,
113:E6307-E6315.

Perales M, Rodriguez K, Snipes 5, Yadav BK, Diaz-Mendoza M,
Reddy GV: Threshold-dependent transcriptional

discrimination underlies stem cell homeostasis. Proc Natl Acad
Sci U 5 A 2016, 113:E6298-E6306.

The authors have analyzed the WUS binding sites in CLV3 with an
unprecedented lavel of details. WUS was shown to act as both an
activator and a repressor of CLV3 in a concentration-depandant manner
by directly binding a group of cis-elaments within CLV3 sequence with
various affinities.

33.
-

The direct targets of WUS were identified including differentiation-pro-
maoting transcription factors such as KAN1. The WUS-CLV3 and WUS-
KAMT genatic interactions provided a basis for a computational model of

34. Brand U, Grinewald M, Hobe M, Simon R: Regulation of CLV3
expraession by two homeobox genes in Arabidopsis. Flant

SAM maintenance.

35.

Exprassion of the stem cell niche gene WUS was induced by light or by
sugar im young seedlings. Thesea anvironmeantal signals were shown to act
though independent signaling pathways converging on the common

Yadav RK, Tavakkoli M, Reddy GV: WUSCHEL mediates stem
cell homeostasis by regulating stem cell number and patterns
of cell division and differentiation of stem cell progenitors.
Development 2010, 137:3581-3585.

Busch W, Miotk A, Ariel FD, Zhao Z, Forner J, Daumn G, Suzaki T,
Schuster G, Schultheiss 5J, Leibfried A et al: Transcriptional
control of a plant stem cell niche. Dev Cell 2010, 18:845-861.

Schuster C, Gaillochet G, Medzihradszky A, Busch W, Daum G,
Krebs M, Kehle A, Lohmann JU: A regulatory framework for
shoot stem cell control integrating metabolic, transcriptional,
and phytohormone signals. Dev Cell 2014, 28:438-449.

Lae C. Clark SE: A WUSCHEL-independent stem call
specification pathway is repressed by PHB, PHV and CNA in
Arabidopsis. FLOS ONE 2015, 10:e0126006.

Mandeal T, Candela H, Landau U, Asis L, Zelinger E, Carles CC,
Williams LE: Differential regulation of meristemn size,
morphology and organization by the ERECTA, CLAVATA and
class Il HD-ZIP pathways. Development 2016, 143:1612-1622.

Landau U, Asis L. Eshed Williams L: The ERECTA, CLAVATA and
class Il HD-ZIP pathways display synergistic interactions in
regulating floral meristem activities. PLOS ONE 2015, 10:
=0125408.

Landrein B, Refahi ¥, Besnard F, Herviews N, Mirabet V,
Boudaowd A, Vernoux T, Hamant O: Meristemn size contributes
to the robustness of phyllotaxis in Arabidopsis. J Exp Bot 2015,
B6:1317-1324.

Pfeiffer A, Janocha D, Dong ¥, Medzihradszky A, Schine 5,
Daum G, Suzaki T, Forner J, Langenecker T, Rempsl E et al.:
Integration of light and metabolic signals for stem cell
activation at the shoot apical meristem. Elife 2016:5.

regulator the TOR kinase.

43.
a4,

Kuhlemeier C: Phyllotaxis. Trends Plant Sci 2007, 12:143-150.

Bartlett ME, Thompson B: Meristem identity and phyllotaxis in
inflorescence development. Front Plant Sci 2014:5.

Traas J: Phyllotaxis. Development 2013, 140:249-253.

Physiol 2002, 128:565-575.

53.

Bell EM, Lin W, Husbands AY, Yu L, Jaganatha W, Jablonska B,
Mangeon A, Naeff MM, Girke T, Springer PS: Arabidopsis lateral
organ boundaries negatively regulates brassinosteroid
accumulation to limit growth in organ boundaries. Proc Nat!
Acad Sci U 5§ A 2012, 109:21146-21151.

Gendron JM, Liu J-5, Fan M, Bai M-Y, Wenkel 5, Springer PS5,
Barton MK, Wang Z-Y: Brassinosteroids regulate organ
boundary formation in the shoot apical meristemn of
Arabidopsis. Proc Nall Acad Sci U5 A 2012, 108:21152-21157.

Refahi ¥, Brunoud G, Farcot E, Jean-Marie A, Pulkkinen M,
Vernoux T, Godin C:, Refahi ¥, Brunowd G, Farcot E, Jean-Maria A,
Pulkkinan M, Vernow: T, Godin &: A stochastic multicellular
model identifies biclogical watermarks from disorders in self-
organized patterns of phyllotaxis. elife 2016, 5.

This work provided a computational model of crgan initiation at the SAM
which takes into account a degree of randomness in perception of
inhibitory signals coming from the developing primordia. The modsal is
able to explain disruptions in organ arrangement which are occasionally
obsarved even in wild type plants.

56.

58.

Qi J, Wang Y. ¥u T, Cunha A, Wu B, Vermoux T, Meyerowitz E,
Jiao ¥ Auxin depletion from leaf primordia contributes to
organ patteming. Proc Nafl Acad Sci U 5 A 2014, 111:
187E3-18774.

Bennett T, Layser O: Something on the side: axillary meristems
and plant development. Plant Mol Biol 2006, 60:843-854.

Yang M, Jiao ¥: Regulation of axillary meristemn initiation by
transcription factors and plant hormones. Front Plant Sci 2018,
T:183.

Wang Y, Wang J, Shi B, Yu T, Gi J. Meyerowitz EM, Jiao Y: The
stem cell niche in leaf axils is established by auxin and
cytokinin in Arabidopsis. Planf Cell 2014, 26:2055-2067.

The study illustrated the importance of differential hormone signaling at
various stages during initiation of axillary meristerms. The boundary region
near the leaf primordia at the site of the future axillary meristern was

characterized by low levels of auxin signaling. The substantial develop-
meant required a strong transient pulse of cytokinin signaling.

BO0.

Wang Q, Kohlen W, Rossmann 5, Vernoux T, Theres K: Auxin
depletion from the leaf axil conditions competence for axillary
meristern formation in Arabidopsis and tomato. Piant Calf 2014,
26:2068-2079.




Galvan-Ampudia CS, Chaumeret AM, Godin C, Vermoux T:
Phyllotaxis: from patterns of organogenesis at the meristem to
shoot architecture. Wiley Inferdiscip Rev Dev Biol 2018, 5:460-473.

. Jénsson H, Heisler MG, Shapiro BE, Meyerowitz EM, Mjolsness E:
An auxin-driven polarized transport model for phyllotaxis.
Proc Natl Acad Sci U S A 2008, 103:1633-1638.

Smith RS, Guyomarc'h S, Mandel T, Reinhardt D, Kuhlemeier C,
Prusinkiewicz P: A plausible model of phyllotaxis. Proc Nat/
Acad Sci U S A 2008, 103:1301-1306.

Stoma S, Lucas M, Chopard J, Schaedel M, Traas J, Godin C:
Flux-based transport enhancement as a plausible unifying
mechanism for auxin transport in meristem development.
PLOS Comput Biol 2008, 4:21000207.

Reinhardt D, Pesce E-R, Stieger P, Mandel T, Baltensperger K,
Bennett M, Traas J, Friml J. Kuhlemeier C: Regulation of
phyliotaxis by polar auxin transport. Nature 2003, 426:255-260.

Bhatia N, Bozorg B, Larsson A, Ohno C, Jénsson H, Heisler MG:
Auxin acts through MONOPTEROS to regulate plant cell
polarity and pattern phyllotaxis. Cur Biol 2016, 26:3202-3208.

. Besnard F, Refahi Y, Morin V, Marteaux B, Brunoud G,
Chambrier P, Rozier F, Mirabet V, Legrand J, Lainé S ef al.:
Cytokinin signalling inhibitory fields provide robustness to
phyllotaxis. Natura 2014, 505:417-421.

The authors supplemented and expanded the long-standing theory of
inhibitory fields generated by differential auxin concentrations which
control organogenesis at the shoot apical meristem by providing evi-
dence for the essential role of cytokinin signaling patterns in this process.
The distribution of cytokinin restricted by the cytokinin inhibitor AHPS was
shown to be decisive for the timing of organ initiation.

Xin W, Wang Z, Liang Y, Wang Y, Hu Y: Dynamic expression
reveals a two-step patterning of WUS and CLV3 during axillary
shoot meristem formation in Arabidopsis. J Plant Physiol 2017,
214:1-6.

Balkunde R, Kitagawa M, Xu XM, Wang J, Jackson D: SHOOT
MERISTEMLESS trafficking controls axillary meristem
formation, meristem size and organ boundaries in
Arabidopsis. Plant J 2017, 90:435-446.
The functionality behind the movement of the mobile transcription factor
STM was revealed. STM movement was shown to be required to prevent
formation of auxiliary meristems during embryogenesis and for boundary
specification at the SAM.

63. Shi B, Zhang C, Tian C, Wang J, Wang Q, Xu T, Xu Y, Ohno C,

e Sablowski R, Heisler MG et al.: Two-step regulation of a
meristematic cell population acting in shoot branching in
Arabidopsis. PLoS Genet 2016, 12:21006168.

The authors demonstrate that initiation of auxiliary meristems requires

upregulation of STM expression which is accomplished through direct

activation by the transcription factor REVOLUTA.

64. Thompson BE, Hake S: Translational biology: from Arabidopsis
flowers to grass inflorescence architecture. Plant Physiol 2009,
149:38-45.

Eveland AL, Goldshmidt A, Pautier M, Morohashi K, Liseron-
Monfils C, Lewis MW, Kumari S, Hiraga S, Yang F, Unger-
Wallace E ef al.: Regulatory modules controlling maize
inflorescence architecture. Genome Res 2014, 24:431-443.
This work identified genetical networks which regulate maize shoot organ
development. The transcriptional profiling of various stages of inflores-
cence development prompted identification of gene modules that control
transition between different meristem types.




