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Molecular Analysis of the Border Cell Differentiation in Root
Cap of Pisum sativum L.

Ho-Hyung WOO! and Mae Hee CHIANG*
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and Department of Horticultural Science, Seoul Woman’s University, Seoul, 139-774. *Corresponding author.

Border cells are differentiated cells which originate from meristematic cells in the root cap. Experimentally, border cells can
be released from the root cap by a physical treatment, for example dipping the root tip in the water. After 20-25 hours of
release, the new border cell layer forms in the root cap. During the border cell differentiation, new gene expressions were
observed in the root cap of pea which was determined by mRNA differential display. These new gene expressions may be
involved in the border cell differentiation. Border cells had unique gene expressions which were determined by mRNA
differential display. This suggests that border cells are differentiated cells which are different from the other tissues (ie,,

leaves, stems, roots or root caps).

Key words: differential gene expression, mRNA differential display

23 EIAE (border cel) = HUAMFEE F3Ee] 9l
1, FeE T oy 2% BIAHESS 43949
awes and Brigham, 199). &, o]2|3} &3 FuNEZL
relel Bokke] AEA e E8A 25 A doh
& FaMEE 23] F9ZA(root cap meristem)el A
et F, AELEFo] £ BEERALT o7 23
|5 AAAM <3t *‘Jl‘ﬂiﬂ et o] 23 EIM EE
el M Fe)Zs B4 BoHrd, A TeA
=8 ] 3 BIAESTE] Bl Xy IR
o] s ¥ Z(pectin layer)& H-af3lHA AlztEcar ok
‘ilC}(HaweS and Lin, 1990). 7 |2, 232 A K3
o5} pectin methylesterase®] Alo] 2 FI|ME
231=7] vt2 2Ae| Fs b Zhadshe o] #F
% 91 oH Stephenson and Hawes, 1994).
23 BN EE 23] BEERA AT AL E3H
gl M EFEAY AL U Al gAJo] kel A
}H(Brigham et al, 1995). &3 %3 A X9 71%
Avk, A F7A18] FFR dHA Qe

3 7
27} EepyddE Fdske Vs A2 9l

::“}

X

&
v

>

iéihmM¢#m¥
uj
i

rlo

[}
~

L‘ mi H<l K

&
*
3

o] #

o]
2
Al

ﬂlo ru
[ =l

3}

£ oi7

F FINEZ

=
and Brigham, 19%2). o]+ #3H% A EQl 3 HINE
7F 484 dAgE HARUAE WEsted BT
ez, Fez FYste EFHATE A4 FobF
= AL 3= eE 2590 AFAY dFREe 2
3 FI M E7} Agrobacterium®| vir gene®) WEH & FEdl:=
3}8}-f-21 A (inducer) v} Rhizobium?| nod gene®) &L H%

g FEedAlE wEste Aeg WA H(Zhu et al,
19%5). &9, &3 FAMEE AAS SFL2 o F 3 &
A E WE3HA geoi o

AN e dFF % I 27t E3hE
H(root cap)ollX AMEL FRASC] WHHE 7
gt ob2d, 739 o FBIA EA LY
AESE AeoE BHSY L, £3 ZF EIME
dAAEEA GE HESE 9 FHA wde] ¢
ASE A AF

=,

_kg‘ hJ o\.
o =

°)

e
-\irj;-# H
R o2 o

=



170 Korean J. Plant Tissue Culture

ME o
2FZ SR Lot

$V=2(Pisum sativam L.. cv Little Marvel) 2312 10%
Zol K% oelez WL F 1009%FEWA(5.25% sodium
hypochlorite) & 3087 &%3ld. 1 F ZF4E o3
AHE F 6A 7T T SRS 2R, W 14
Zhote} 2545 obrddeh o E‘ﬁ ’%ﬁ“} FAE &
A 2|(12% agar)e] & AAAE -2 petri dishef A
2-3 A7k obAlFk 2-39 F 25 Cm7P%bl #ej7t vhed
Wi oFE A3

RNA £2]|2F mRNA Differential Display

o

98 Al Wl F 25 an b
15 mme} PelEe WEdR 2
# EIAE ARE Bohe 7
Aoln 23 EAALE B3k

92
Jhus B
T

% w3 L] 2AE FE] 4T AYAEE PelB
2 ZH4% 4o 22 EINES AARL 7 o] 220

2% 2% $ohe fEsigled 5% DE 32
3 6087+ zujekst Fol 15 mme] FeEE

1y Hrdz 2
2] A skl E3), wolxl FF FXE growth pouch
oA 2-3F74 71¢ F, o, 79} #2E HYFH sk

Total RNAX= guanidine thiocyanate® A}&-3tedr 33}
9JoHSambrook et al, 1989). dhu}e] Ha)Boxe HF 25
mge] Total RNA7} gk, shie] oA Fejd o
300074 e] 3 T EME B 1020 rg9] Total RNA7L
vt

mRNA differential display (Liang and Pardee, 1992)%
RNA Map kit (GenHunter, Brookline, MA, USA)E A}4-3}
9}t 200 ng2] Total RNAE A}£-3}¢] single strand ¢cDNA
2 otE7, o] single strand cDNAZ TemplateZ 3}of A]
PCRE sl¢lom, R E vl22HES RNA Map kite] 4
weo] F39ivt. PCR primer: arbitrary 10-mer$} Ti2MN
{(M=degenerated sequence of A, C& G: N=A, C, G =¥
T)S AHgsldch PCREZ-S W CollA 102, 40°CollA 2
2, 383 72°CoA 0xE 403) wrE-slgel PCRe| £+
F ul$E2 6% urea denaturing PAGEe| A 223t F gel
dryerof] A we] 31 X-ray filmol| 7}, #AFs}edoh

Ribonuclease Protection Analysis
7 4gz4 (Y, 27, ¥ 293 2% EYqI)

B 2als 10 g9 total RNAES A}4-3led ribonuclease
protection analysis® g3t} RPAII kit (Ambion, Austin,

Texas, USA)S At&3lgict 2E u-$x27A52 RPAII kit
9] wp¥ o) F3}edc}. Ribonuclease protections] By ¥ Wi
£2 5% urea denaturing PAGEe]| 4] B3t ¥ X-ray film
of 73, "Asidnt

Z2 4

ool AAHAM T BIAES B3l A& dojut
| B B& ESo] A Yol FH, FutE

o] 3l% T TN FEs} TR ZRE AN EZ B
7A

ol vey S FAT 4 sich dutdes dFF
A5 Hele] Aolzk 25 eme] =FHES o e S#

FE3|AH £} %ﬂﬂ d, 2 xake FF 35000 A xold
(Fig. 1C). &% M 27} Bejd § 23 H2¢ 73
E Al#tste] 20-25 AlZbe] Abd A2 o 23 EIA|
o} AT, ol 24, T FAE] B3} dgeyd
(Fig. 1A, B).

) Eg 2 Hojdle] DM ER #3% ZHEI A

2 Tl Bejsid, AR Fo| 28 HIH
%oﬂﬂi B3157] Az &, 23 %3
oA A2 Fo] ZF FIAEL
AE 4 F 8ok

ojw) 9F2HEY] FEjHe) 3, mE dAA g A
SaHEAEY Wiyl Z#e Bdxad A3E AL
of N2 FAz Ldo] dojuhil, A+ NZE T £
A EZo] FALAGL & 4 gk o] A2 FHA UH o]
dojib= AL FHalslr] 45l mRNA differential display
& sdsich THA ZF BIANEE AT F 5L,
308 e Al 07 Auioks Foff Eefd WEHE 7R

AES vlag Ad, g FARE] AjRe] WHFHL gl
So #AHUAHFig 2). & T FIMEY B35 A=
sl 158¢] A= FHE ZFHoA FHR el
Wil deja glge]l FAFIHFig 2A 9} B, lanes 5
6, 7). 4elZ, mRNA A¢] A9 T3 ZIA 2] 235 #
3 % 1580 Axw {'—JroMu} HE s Aol HAFH
o} (Fig. 2B, lane 5). ol @z}, MFA W= o2 7
A x}5°l °J_‘f’“ <3 Jl*ﬂiﬂl TEH B3l AL

rlu

¢

!

w
ol = de} W o) Hl%?s}?ﬂ "E‘OML Aol A
ojch (Fig. 2A 9 B, lanes 1, 2, 3).

@ RIANEE Axgyeer 3o HAEEH:
t2d: Ao oeix 9Jch(Hawes and Brigham, 1992). &
e FA2 BHE 2o} s AE W] 4ls)
o] mRNA differential display® 3 T34 FoA Ll



The Root Cap Differentiation 171

Figure 1. Morphology of the pea root tip and border cells suspended in the water. The root tip and border cells were observed under the Stemi
SV magnifier (Zeiss, Germany) with 50-64 X magnification. (A) The pea root tip releasing border cells in the water. (B) The washed pea root
tip without border cells. (C) Border cells suspended in the water.
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Figure 2. Differential display of mRNAs from (1) leaves, (2) stems,

(3) roots without root tips, (4) oot tips with border cells, (5) root Figwre 3. Differential display of mRNAs from (1) root tips with
tips 15 min. after washing, (6) 30 min. after washing and (7) 60 . !
. . L . border cells, (2) washed root tips without border cells, (3) border
min. after washing. The arrow indicates mRNA A which was .
cells, (4) leaves, (5) stems, (6) roots and (7) roots without root

e . . . .
expressed in (5) root tips 15 min. after washing (Fig. 2B). tips. Arrows indicate the (3) putative border cell-specific messages.
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