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ABSTRACT

Undifferentiated suspension culture cells had the ability to transfer glucose and fructosc
actively, but the suspension culture cells were unable to transfer saccharide withour previously
splitting to monosaccharides. The uptake of fructose showed the low- and high-affinity system
compated to of glucose, which posscssed only one saturable uptake system. In this paper, the
low affinity system of the uptake of frucrose has been studied intensively. Glucose did not
inhibit the low affinity system of fructose competitively. The Km value was 47 mM for
fructose, 7.4 mM for glucose and Vmax was 69 gmol/h.g fresh weight for fructosc, 9.8 u“
mol/h.g fresh weight for glucose. Metabolizer inhibitors, both 50 #M of CCCP and DNP,
inhibited 70% of the uptake of the low affinity system of fructose. The proton ions were
accompanied by the uptake of fructose. The stoichiometry showed ratio of proton to fructose
was 0.17. The mechanism of the uptake was fructose-proton-symport. The molecules of
fructose accumulated inside 25 times more than outsde. Therefore, the low affinity system of
fracrose was not mere diffusion, but depended on metabolic energy and thus transported

actively. The importance of this system was discussed.
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2ol f24 AXE Ay U A% Sx §A Aol 45E A7 £9 2+ 8o (Cho
and Komor, 1985). & A& ol 4 A&k wiok 4| 22 A vle
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Table 1. Identification of saccharide in incubation medium by chromatogram

Sugars ¢pm in medium
HC—_U—sucrose total count 29,862
sucrose 17,904
reduced sugars 7,791
#C—-U—sucrose total count 23,831
sucrose 14,268
reduced sugars 3,681

The concentration of sucrose used was 1 mM. The incubation time was 1 hr.
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The suspension cells were previously deplated.
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The consentration of the competing glucose

was 10 mM. Fructose and glucose were added Helrh
the same time into the cells at zero time.
Table 2. The Km and Vamx of sugars
Sugars Km (mM) Vmax (g mol/h.g fresh weigh)
fructose 47.0 69.0
glucose 7.4 9.8

The concentration used was 1—10 mM for glucose 10—50 mM for fructose.
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Fig. 3. Inhibition test during the uptake of sucrose Fig. 4. The pH-transient during the uptake of fructose
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abs] B2 &g nFE #e] 75 Yl s 7 Fol fructose-proton-symportd Z 4
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Table 3. CCCP and DNP effect on the uptake of high concentration of fructosc

Substrate © v (gmol/h.g fresh weight) % activity

control 11.4 100
+10 M CCCP 7.5 65
+30 xM CCCP 5.5 43
+30 M CCCP 3.5 39
+10 M DNP 8.1 71
+30 M DNP 6.6 57
+50 M DNP 3.8 33

The concentration of fructose used was 20 mM. The inhibitors were preincubated 10 minute before be-

ginning of uptake studies. -

|
e 55 £2 I SHEE olRY 58, A A FF 5ol dA A A2 AT =
of| = chmusz}""'g oll 4} sucrose uptake system®} Chlorella®l| 4] hexose uptake systemo| v+(Komor
et al.,1980). E3| Chlorellat= high-and low-affinity system ©] 7*3 +akRR A, pH3kl whet
L9z} 7k low affinity Systernoﬂ A high affinity system = b & A3 v} o)A ¥ =t

%) 1 ASE B LA FA ALE A 24 S e 441 2559 ol
5% 44 %W BU AL Skel 29 ¥ 24 Bk
Fig. 4= 20mMe2| #hetg Al Zol] 743 & o] 5 9l(cotransport) ¥ &= Fio| L8] x9S H
Foh
Table 4. Stoichiometries of fructose and accompanying proton ion fluxes
Content Rate and stoichiometry
fructose 19.8 pmol/h.g fresh weight
H* —influx 3.3 4 mol/h.g fresh weight

H+/fructose 0.17

The cells were incubated in 5 mM CaCla.

kg A Fo ARE A B4 o)A F& o] & FEA A (GI1H) = Gek o] Bk
SHp o] QB4 AT N2 $4A0R, $4 o2 T2 AFek §d Aol 4FE
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S5k A4 agich ols Aol 5% 7] Aol i Hu] Azke] Lashsl Aol
G g TA A AZAT chA HE ARE A 2 A T4 ol EEA 2T

€ AL, Aol 5% ﬁ"*—’ﬁ‘)i 40| % Tab S wE b AR A Al ofgt qlelHel
41—-

4 ol Fxe H3E 47 Y&l A mannitold Al Zo 1L ol & o7 Wtz glgich
v} 3 B3} g Lol O 172] stoichiometry 2 Al & W2 <55 cH(Table 4). o] k- =t

E AEEa w2 o o]-% doh(Komor ef al.,1981). Ricinustgell A = -2 stoichiometry S
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Bolerl A g 27k 70,39 T4 o9 v 5% 4 ook Al AE 4 o] 2o
AR 808 Q3] WS stoichiometry S ZHe A 0B Awsloich, B Aol A}23) 4 F
Z°] @& stoichiometryS ZH o] - vhgal o] Awd 4 olc), migl Pxjol Tuk 5=
T ol FEE FHAT A Aol A wlFol AZ e Q& o] 2 5L 2 EA Y
E Al xete] v AT Bebe ZFo duldls] @Y Aoloh HE o]k sl make] ol
proton pumps A A A F4 o] & AlE %22 W B}l Proton pumps 2o %
T FL TUE P4 o] 2E v AT gton B, HEE 53 AL 55 L0 )
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Chlorella®l] 4] proline®] 5§ < @ (Cho and Komor, 1983), arginine?] 5% <<% (Cho and
Komer, 1984)2.2] T & 2ol 4 argininet-5 % (Seaston e al., 1973yl & = 9lch,

Table 5. The accamulation of fructose inside the cells

Condition Concentration in mol
alcohol soluble 254.6
alcohol insoluble 22,5
free fructose inside cells 251.7
accumulation factor 24.7

The concentration of fructose used was 20 mM.

ool ME e 28, she A ol 9 glo] %359 ek(Table 5). e BEe] A
Aol 4 A E k%ol 258 of SAE e} o] AhE supe] £k 5 = o4}
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g wekatela shgl e, AR fructose-proton-symportd] 7} Eof] & fled =g )
50mMAEY FXoll A= carrier-mediated@4ke] AT 02 sinis]) 50mMe] 4ke] T

ol

-
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high-affinity system® vFleh o 71 A% ket 449 low affinity systemS S8 28 ZTHcl =g
< 772 low affinity system2 7 d 22 wlel 512 24bel. Kmahe shwbe] 47 mMo| @, £5 58 7.4
mMe| =, Vmaxghg 3bete] 69 2 mol/h.g fresh weighto] i, £ERhE Vmax 9.8 2 mol/h.g fresh weight
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ot} Eaa] 2} whe) &3 gl 50 x M2 CCCP2 DNPE #hehe] -2 70%ubsf &l vl bl dro| 25}

cotransport¥ I, ol | shuke] ¥z 0.1724 =8 5L fructose-proton-symport?] © 7hi] F 2

2 Agseh Fg Eabe A2 qkl 259 o 54 =qoh
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