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The Induction Time of Sucrose Active Transport System during the
Phioem Cell Development in Suspension Cultures of Streptantus
tortus Cotyledon
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ABSTRACT Parenchyma cells of Streptanthus tortus suspension cultures possessed the different transport
system for aldose-formed D-glucose and for ketose-formed D-fructose. K, value for D-glucose and D-fructose
were 0.28 mM and 15.02 mM, respectively. Ky, value of D-mannose was 0.44 mM which is similar to the
D-glucose transport system, but D-mannose was transported also through its own special uptake system.
Parenchyma cells possessed the transport system of L-glucose, but the function of L-glucose was not known
at all. Protoplast of parenchyma cells possessed only the monosugars transport system, but didn't possess the
disugars, sucrose transport system. Early developing phloem protoplasts possessed glucose and sucrose
transport system at the same time. On the contrary, in the complete developed phloem cells disappeared
preexisted glucose transport system in the parenchyma cells, only new induced sucrose transport system existed.
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U2 Age 3538 A8 55 F5AE &std A Y&
G5 5EgEl digh A7 BAE SAAER Chlorella S 2eu) guiRs A BiR 55 SaAt
(Komor 1973; Cho et al. 1981), Ricinus A} (Komor EAeA] Kl BALE S8 5F S HAE ¢
1977; Cho and Komor 1985), Ricinus X% Z2]¥] %A 2 ¢} (Komor 1977). 28\ Ricinus A} Z=2] ) 9FAl| Eoj) A
(Cho and Komor 1985)9} wjZ3} x}go] == u) ks X = 93Fe 158 33F 55 FEAE SaA A W
(Cho 1987, 2000) oA 8= it 2 L, o]FR< sucroser A TS Fote] AR
TAEZ AER] Chiorella= glucosed]l BB7 F %= 7F 5T FEHEA Eata, AA Ay Alojo] ¥l It
3 143 S8 o5 FEAE M AE UE 5 o1 &}f F7tol] EA18H= AHY invertase (Humphreys and
% £4 5901} (Cho et al 1981), sucrose 2L o) FHE= Echeverrria 1984)9] 9j3te] dw 714583 8 & ggs&
AR Dol EAste olFH T8 FEAIZE Aolxo] A  2Egd A9 1i438 55 FEAE FIA A W
Wz 2% #4839 4 gtk (Tanner 1969). 2 4440} (Cho and Komor 1985).
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vl Streptanthus tortus®] ZA WU EE AFFNA]
F =38tk MS (Murashige and Skoog 1962) 7]X-u] %]
v} 4 mg/Le| 2,4-DE 7k w8 AREste] FREAIF L,
HA A= FLulAel 2 mg/L 2,4-D & H7iste] A}-83)
Sick. AW 100 mL 47} B2HATE ol geted 25T
Aol 4] 200 rpm ©.2 ZGuiF St aL, 583 AFo] gl
T 325 4 5 mLE 3t MEE mFd FY

sto] Ak stch FE=E el 5 g& MS 7] EuA|
ofitt 2 mg/L9) 2,4-D, 0.1 mg/L. NAAS} 1 mg/L2] kinetin
o] $HiE AM-EE BAEfA A AHRE FEAIFTH

28 AR A AL WAZ AN oA
2 5 AN 9
g< 25 mM

o]Zo)E t)&} Dr. Prof. Komor2 58 #AFie Aoz
AHg3ETE 55 4 A3E 02 pCio) “C-U-sucrose,
0.14 pCi2) "“C-D-glucose, 0.2 pCie “C-L-glucose$} 0.2 uCi
o] “C-mannosesl|t} 24 2o e} g4 HA & 7t
zte) JHE g FEE (0.05 mM~1 mM) 2 345
ohe AlEeltt A4 A7HEozA S48kt (Cho 1987).
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NeEE WZ4d 22 BRE A GE AE U2 58 7
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& ZAFAG Kot Vau®] g BR B2 oSse
T8 % 58 FAse AU 34 e
A 79 5F 7% £ A oA R B
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T H9E 005 mM~1 mMolt). 5% % £58 £4%

ZA#WEHE double-reciprocal plotdll A Ko V2l #HE
T35}t (Cho 1987).

HETN O 2olof MEMES Zlot FA|

Z2k ¥ | g& 4255 0.9 M sorbitol 3} mannitol &
1217 Ft & A2 v 2] =] [0.9 M sorbitol 3}
mannitol, 2 mM CaCl,, 0.5 mg/mL BSA, 5 mM QA EF
2394 (pH 6.0)] 10 mLol| 0.2% macerase (Cal Biochem),
0.03% cellulase (Cooper), 0.02% pectinase (Cooper), 0.02%
rohadmet (Rdehm GmbH)$} proteinase inhibitorZ 2 ng/mL
7t E0 U&= mixlelA 3217 a2 A1 7] ok 200 um L+
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THAIZ T B4 AAE #E 8 8o 33 A3
Aot Al 150 pms FAAZIE G Holl= ARt 57}
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Streptanthus 2% M LA, D-glucose®} D-fructose
v 2L TF 75AE B AXE R FEEEA EE
7] g FHAE 2FeXE &7 A dERY
%% 4% kineticS 415191t} (Table 1). 3= aldosed
Ef¢] D-glucose 2} kotose & B <] D-fructose= 2}7] & I
T 5% FEAE 2% Yo ¢ F UR

FANYG Axe 229 EA4S AYRs dRe @
Fo gde deel glucosed} fructose® A W2 5
t} (Cho 1987). Ricinus A9} Ricinus G4 FEd
AW GAEE v w3, Aol UAL o|FF 55
= A 2AGH L= FAF| ARA AL, G DI
SRz Al 2 o] S E %Y (Cho and Komor 1985). 1
U e 2R EA 22 AXZRE 23lE A
FAEANM = F23] AXo] A8 E 33/ 55 55
Al B ARFAL L o] 37 sucrose 5
o] $=% Ut} (Cho 1998).
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Table 1. The Ky and Ve of sugars.

Sugar Kin (mM) Vi (umol/h - g fresh weight)
D-glucose 0.28 6.06
D-fructose 15.02 25.00
D-mannose 0.44 5.26
L-glucose 8.33 3.33
D-sucrose 0.80 5.01

Sugars were used at concentration of 0.05 mM - 1 mM

Zro] 8.33 mM= D-form glucose?] 35 FEAlH T &
FAe] tigk Ast=st v ko, 22 D-forme] B
9l fructose Rrhe 5ol tl& Astert EH o 252
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F FEAE 2R YT (Figure 1). 1% &0 3
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Figure 1. Inhibition test during the uptake of D-glucose with
the concentration of 1 mM D-mannose.
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Cho and Komor 1985; Wyse and Komor 1989). o} =4k
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A} (Nissen 1978). FF 55 4494 = multipledt =
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Table 2. The K, and Vma of protopast isolated from phloem
developing celis.

Culture sugars K Vinax
days (5 mM) (mM) (umol/mL packed cells)

0 D-glucose  0.1940.14 8.70+1.87

D-sucrose nd * nd
4 D-glucose  0.66+0.36 10.10+£2.56
D-sucrose  0.92+0.58 15.57+4.13

12 D-glucose nd nd
D-sucrose  0.49+0.09 15.86+3.48

*nd means “not detected”
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