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Formation of Sieve Element Area and Sieve Pore in Suspension
Cultures of Streptanthus tortus

CHO, Bong-Heuy
Department of Life Science, the University of Suwon, Suwon, 445-890, Korea

ABSTRACT Sieve element area and sieve pore formed generally from plasmodesmata. Sieve pore formed by the

fusion of several tiny vesicles with plasmodesmata, or those with cell wall after the destruction of special region of

newly formed cell wall or those finally with circular arranged form from tissure culture of Streptanthus. The tiny

vesicles were produced from dispersed nucleolus or heterochromatin. The sieve area and sieve pore formed from

tissue cultured cells were shown round tube form similar to those of natural plants. Sieve area and sieve pore were

produced by various methods, and it suggested that the basic materials of the construction of sieve pore originated

from the vesicles.
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SIS, AFPAMIE 2 deo] &3 AYUSE 4EA4
of EAjske ARES frAFES EdTh (ChO 1998). & &
T ARAEE X gl d'e F4AA (Cho

1998), AREA| ZE WA EIF HEEA] glojoftte] 8-S 23
A2 F ok A]E7kA]2] o|& (Giaquinta 1983)3A = the
g Fste AEA EAshs AHRSE TG AlZoA
T AHR9] 750] & BTk (Cho 1998).
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Petri disholl o{s}x]Z o]Fog 27 PFAZ ¥ d7d
ZHTE BAh Swrepranthus torius A= 1% NaOCIZ 10
B Eas F d9aE SHTE 3 A £ 25T dael
A 597 @olAZTE (Cho 1987). ot R EEFEH AY
o]

& FEAA Smm 2719 HHOZ A2 F MS 7)EuA]
(Murashige and Skoog 1962) 4 mg/L¢] 2,4-D (2,4-dichlo-
rophenoxyacetic acid)2} NAA (0.1 mg/L naphthaleic acid)
7t FE WA E o]t hadM AHAE REAFATH
=8 AelX 5 g8 MS 7|E2uix|ott 2 mg/Lg] 2,4-D, 0.1
mg/L NAA ¢t 1 mg/L9] kinetin©) -8 AH-ESE A o)
ool A AP FEAATE

AR ZAM Y G2A AE 1gS 0.4 um filterE 0]-23}4
B7E 0.7M sorbitol 3} mannitold| A} 1A1Z7F EoF 3a B
& FEAAHT O 5 siale 9)#4] (0.5 M sorbitol 7} man-
nitol +2 mM CaCl2+0.5 mg/mL bovine serum albumin
(BSA)+5 mM (4 YEF &3 pH 6.0) 10 mLoj|t}
0.2% macerase (Cal Biochem.)®} 0.03% cellulase (Cooper)
2 A7 F 247 B AEHE AN AEE 2,500
pmol A 1587 QARBAZ F Raed Mg 29
AZHS AASE AR AAE T2 AGE 2§ WA
Z 39 HF38 & 12% ficoll gradientE o}-&3}e] 4o} 9=
ARAAT £ LAk 2Y8 AFAAE AAAN7
A7E el 24 Argatch

ARRM|ES| 22|

AH ZZ UM E 1 g& AZEH 0.9 M sorbitol & mannitol
2 A7 F AAE F osie]g wiAl (0.9 M sorbitol 7}
mannitol +2 mM CaCl; +0.5 mg/mL BSA +5 mM QA E
F ¢£9, pH 6.0) 10 mLo| 0.2% macerase (Cal Bio-
chem.) +0.03% cellulase (Cooper)+0.02% pectinase +Ro-
hadmet (Rdehm GmbH)$} proteinase inhibitor= 2 ug/mL
(soybean trypsin inhibitor type I-S +10.6 uM Na-p-tosyl-L-
arginine methyl ester +5.8 uM Na-benzyl-L-arginine
methyl ester +0.8 uM leupeptin+1.1 uM pepsin A)7} E¢]
Q1 WA A 3A17F s AlZ] T 200 um YA E e E
FANAA el e A & AELES AASIA
e THE AEs oA T0um UL T BN F R
a7t Ao g EHoF 3W AHSch & Helle A
FAGEA, vAZAF A} AP BRIF FE] AN

th A] 150 um YLE e EA7H Belols AR}
2% golely ¥ QRAAE 32 Ea Ak % 9o

et WiAE 1 gg QA 959, pH 6.002 2 A%
% 5% glutar aldehyde & 2A|7F 7ASHTE Axjgd g3
AA S LA = ZBAUF AYE 28 fqdd 5%
glutar aldehyde -3 §GolA 2417 TAHAIZ &, A4t
EF 459 pH 6.0 53] AlFH3 thg 2% OSOsE 1A 7}
307 YRR, FY FFHoRE 33, FHTE 23] AH3}
Stk o, 9EAAE AFYS dAFOR WUEHEA NEH S
T} 2% uranyl acetate 2 30% 2|3 & 10% oME -95%
OMES FE o2 IFAATh 100% oMM ELE 33 A
g3t &3] @58 A8 E Spurr's plasticC. & EE3 &
thololZ s ZE 10 um 712 ZAskth QA2 uranylacetate
¢} lead citrate 2 o] =239t} (Cho 1989).
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ALFo EA) e A9 Y (sieve element area)d} AR
(sieve pore)> &} F+ Mol 24 Axo] XY A xH
< dZske 484 dElA fEHe ZASE g3A A
t} (Sjolund et al. 1983; Cho 1991). 9132 AgaloA 717
21 A% AT (desmotubule) e} 2 AL2o] A o] A}
M Eoh BhA27F AA AT (Cho 1998). ARG Aol /&
2 A ZH oln) EAEtY 9E8A JAAERE Aol ¥
= (Cho 1991), F%7 AEXE2RE AMNL7F s 34
N G2 M| AEY dFoIZ AR Axdo] FAJE
9 A At AlERAlEH (Cho 1991), ol 483
AL §le MEHAME Algo] A ST (Figure 1).
AHRZE FEEHL e AHEG e TR A 2EAS
| sl AR, o AEAEFC] AFFS FASH T AFE
< de AT ¥ E ALY glo] §EHTA FA R
oty 8121} (Sjolund et al. 1983), EAF M= AR AlE
A (MEH] glE Fd)d e 2XAEC] 48 A Yo
g HojA A E o] FREHA FAH (Figure 1), A137}
A Ak Aol dig REERE e HAFAnk =3
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SZAES viEstE AEM AR EEHEA AE A
S AMEo] B4 AAS Ee|AIEAM AlZ-S A st
o (Figure 1), 24 cllE A EHE Hajr9 = 5471
ol J& ALE FHAT EaE AEHLS 23 A Y =
Ao AHrEE ARE 46?04 Absol ZYEO T2 &
& By AT AFES FAs AT

AFAEL o] BaFo] AEZ Aol = A
o] A H M A Z HE] sieve element reticulum (SER)F AME o
Yo == AAE FA= I (Cho 1991) &S #=
T UATH (Figure 1). o] Ale}d & o} GA MEAo)] A
ol & A3} oA HNA T2 A, TA9 AFA
ol B 7 AeA Folvh gt 257 £ A AL
) E3hE A XA APRAER B3lE7) A Lt g
=3 A4ES ke i 223 ZE RNAS AEE
FHHY AV EE 2% FaE0] on PAEe B
2 FHE gol ot ol Al7]o] SABHEE FH]E
ol AF RoZ FAEh o] RajxmA *ﬂﬁe’é“’ﬂ A

Figure 1. Phloem cells of 10 days after culture. Two phloem cells
separated by a cell wall (CW) and new cell wall (NCW). In the
around of sieve element area numerous small vesicles were
detected, which formed sieve pore through fusion with
plasmodesmata (arrow 1) or fusion without plasmadesmata (arrow
2) and new sieve pore was formed by fusing of tiny vesicles with
round arranged form (arrow 3) or by fusing of vesicles and cell wall
after the destruction of special region of newly formed cell wall
(arrow 4). p-protein (P), sieve element reticulum (SER) and ER
were produced by dispersed heterochromatin in the cytoplasm. The
small vesicles were also produced from hetrochomatin (arrow 6).
Bar = 0.865 um

Streptanthus Z=Z|BI2E MZOIM AR ZEAD} ALZe| &AM - 111

Q13 o] FPMHEL B]HE, SER, p-proteind AXAES
At Atttk 2 SAE o1E FRES $AS L dE
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Figure 2. Sieve pore (SP) of 10 days culture. The shape of sieve
pore was shown in a round tuber form (arrow). Starch grain (S)
accumulated in the amyloplast (A). p-protein and SER (arrow)
developed gradually from heterochromatin (H). SER were shown on
the edges of cell wall or cytoplasm. Bar = 0.444 um
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Figure 3. Isolated vascular system of 10 days after culture. Phloem
consisted of several cells. Several xylem (XL) were existed in the
around of the cluster of phloem (PC). Bar = 0.25 um
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Figure 4. Isolated early phloem cells of 10 days after culture. Two
phloem cells connected with sieve pore (arrow) in the middle of two
cells. The oval or round forms of mitochondria (M) aggregated
together at many places, and heterochmatins (H) were accumulated
dence form in the nuclear membrane fragment. Starch was not
shown in the chloroplast (C). In the large vesicles with tonoplast (T)
were accumulated dence unknown materials. Small vesicles and big
protein bodies were shown at many places. Bar = 0.78 um

o 7R MER FA =] JYNL, AR Tl B2 ER
7 A=l JolA gyt AEAe} wl¢ fAbdS Ko F)
o 209 ARAE QA AReE AdEe} YU
(Figure 4) 7 A X Atololl& Algo]l IQAEh o} &43] &
SE A G2 ARy o] AJAL, o AFAHE StllE HE
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ARFolA] ARRG S Al 948F dSAERE A
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