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Abstract

Columella and lateral root cap cells are two different cell types in root cap of higher plants. Al-
though they are generated by different stem cells, their division and differentiation are highly
coordinated and synchronised. WOX5 is an important regulatory gene for root stem cells in Ara-
bidopsis thaliana and its encoded product can inhibit the differentiation and also promote dedif-
ferentiation of root cap cells, but the relationship between these two functions is currently unclear.
In this study, we used colchicine to treat WOX5-overexpressing seedlings and found that the de-
differentiation-promoting function of WOX5 did not depend on cell division. In addition, in the
background of WOX5-overexpression, columella and lateral root cap cells displayed differential
responses to colchicine treatments. The results provide new experimental data for the regulatory
function of WOX5 and also an important entry point and experimental strategy for studying the
coordinations of plant cells.
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[ 57 AL ek (homeobox) % 3 K 7 KR R (1[3]. WOX5 BBk S 8O T4 AL @40 701k, %k
PRI 2k P B AN T AR AL T AR A OIRAS, IRk R334 [3]. W TR I WOXS BA HlHIR
SEZAH i A3 AH AN (2 4 A A 2 S R R R 3 TR 4] [5], (HIX B RDDh A& B AH BT H AT AT iE 2 . AT
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RAELMEEASS, R B O W R Y B4R, ORI AT, T 00 40 43 2
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ARSLIG T 35SSGVG/UAS::WOXS BRIk R [41F ¥ i H A ZS R B K% (Nara Institute of Science
and Technology) Keiji Nakajima #JZ 45 . FK/KALZ A1 ZEKFA(FE L 44 dexamethasone, &% DEX)IY H
RMEAR AR A A .

2.2. EMHEFREREY

Bl FH 10%IKEIR + 90% B RR A RINR I 10 8P KM, FWORTE 34 8, L e TE
RFPTECHIZE 10 om x 10 em 5 TR BRI B RE 72 MR [E AL 1/2 MS BiflE(1%, wiv)iEFRds b BORALER B
(5 mg/ml)FC B 156K 25 mg ROKAIZREE T 1.0 ml S, SR)J500 4.0 ml HyO. HBZEKFA BRI (10 mM)FC &
TR BOKALZ AN ZEK A BEB LR 0.2 oK SR 8 K 1w, R R miR(121°C, 20 4
BYKEEAEIZE 60°C EAMN. SRS FEIA Nescofilm Hf B2 E, 78 b 773 DR o477
1~2 AN/NF O RVFRE TR A A2 S A0 e, KRG FRME B BCE T 22°C, 16 h GRE/8 h s R 8324
WA, DGR 12,000 LX.

2.3. BERBENE

R BB HLIRIZ TR A LK 10 pg/ml BUALTHIE (propidium iodide) A 1,
B LR, HEMEN FV1200 LR EBMBEMEMME, KR ENEROE 488 nm, il
510 nmo.

e B MEE . (U TSR 50%FLER:30% H,0:20% /5 X H- FC AW (Lugol’s solution) TR &
J, H Nikon ECLIPSE 80i it 73 T A 22 R B %%, LA DS-Ril A AHALAN NIS-Elements %X {4411 {1
HEAT ER AL B

ARG b dUME B E 3 IRE R L, PIME, RAERZEM p {6 Mrcrosoft Excel # 4t
H M52 BE(RN AVERAGE, STDEV Ml TTEST)it .
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WOXS5 3 521K 0 AL T8 4 it B A (i itk 40 AN 0 It /- A AR D e, R PR AP D R 2 IB] ) 26 & H HTIE
ANHHE N TR woxs WL LR & BB T4 > 24, RATKIE 1/2MS #5355 Bk 3 RIEM
358::GVG/UAS::WOXS5 4% 2] 7 LLR 4 BB R4 B XTRE(1/2MS B59755), 5 uM DEX, 0.04%7%k7K
I, 0.04%FKKAMIZE + 5 uM DEX. 7EXFHRRGFRFE FAE K AL 10 AR v, AR ek P 40 1 465 ) B o Aotk
55 8 AR R R B AR B 1(B)). 757 DEX HRF 53 EACHE 3 K5, Rje BT 4 i oA & e 4y
R 1(0)), RHEE ML, SZRHELS R SEFREH T 0.04% KRR, AH 3 KIG4hHiE
o A H 23 R o AR BRI K (1] 1(D), 1] 1(E)), T L v o B 20 4 6 R it 240 2 R 2 A A/ (4
1(D), K 1(B)). MBEFREFH R EHOKMER, #ikdo T RG— BRSO SR, T
T o 2R IR KA 2R A B AR B A A AR 0 R A 40 ) AR AS o B 35 R 3 b [R5 DEX R /K AL
R, BREANZAA, ARG X AR X I e AN S ek kL, R ESR C a0 T i e
Sl oAt X — 55 FR B WOXS i 5 Rk T LAEAN i 73 2452 BIRK /KAl 25 081 (12 2 40 A ot 234, BT WOXS
X R 7 4 i B A PR 3R AR AN A T A0 B 73 RE B FEIEFE SO0, bl T 4 i 5 AR et AN 2 i i
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AR IEE X H I A2 25 0 A X 1 40 5 R e X 400 B PR R AN 40 K /N i 7 T S5 L e i 92 4
beZ R RRR, RUFTE WOXS M ERIEMIT T, AR ZE XA 20 A DX R0 A et [X 4 53 24 11 5 1 47
TEREES.
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e A REITIRRA MR R, AR e I R R R R A S TR . B-G EAN A B R AR 3 K1Y 358:GVG/UAS:: WOX5
YIRS BB, 2o B O 1/2MS X, C 4 5 uM DEX, D & F 5 0.04%8K KA E, E & G & 0.04%HK/KAIZE + 5 uM DEX.
B. C. F. G Fr#g kA AT 402 7 59 F 55 & F i Sk 7R - DEX: dexamethasone (5 uM); COL: FK7KAl & (colchicine, 0.04%);
FRREN 10 pm.

Figure 1. The function of WOX5 in promoting cell differentiation is not dependant on cell division

1. WOX5 BB L AR E B N R E T 4R A 4 32
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N T S5 PP AK KA 255 A 4 XA AR 7 X200 B A [ 5 0 ) RO R R R RN, AT
358::GVG/UAS::WOX5 4T {E5 DEX FIRE 783 ALl FHET 7RI O RKOKAL AR EE, FRLEAS A Ak
TN ()5 ACORE IS AN AT BRI . ERKOKALZRIRBEN 0.02% 0, 45 R 2 o 44t i DX R AR 7 X 1)
N ZEE SN B WS A A0E], AR R RS 2, K 3). BBOKMZFWE ETHE] 0.04% )5,
SHARIX A0 o RS B R e A, AN RO, RO B (2, B 3). AEAIARE X
(20 B 7 205 B AR 58 A 4], 4EMTG R R R, ZHREEOH B2 TAE4EMX . 75 0.06% FKALZE
BRI dE b, AR 4 ZES 0.04%FK KA R AL B B 2 A R LA R, ARNAR & X AT AR A D
YRR 2SS, b 4 i Z R T A A DX AR R (] 2, 8 3). AARERE RIS RERE, R
24 i X5 ARt DX 240 kol K A AL 2 o B 22 S AE AR R 2 R JE sk 2 2B 3).
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AT ERIE)ERKALUARE R E O T G —EARAS IR GETAM), SASHORMZEN A m. 7£5 DEX [
B 3FE L) woxs i BRIER), kA0 5 AT BRI AN E AN ERAS SRR, 3B JFUR Bk A 4T AE A B S & 41k
X—RBFREARSZA KL (R . (B REE ROKALZARBE A3 N, AR40 M X A 40 M2 B0Z @i/l , T AR 7ek X (14 41 e J2 508 0 i
ERFRTREAMX, REE WoXs T ERIEIFTHFT, AR TE X 40 M5 O AL ZAT A BUK. A8 RN 10 pm.

Figure 2. Cells in the columella root cap and lateral root cap zones display differential sensiotivity to colchicine
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Figure 3. Quantitative effect of colchicine on cells in the columella root cap and lateral root cap zones
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