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Abstract

1. Uniformly %P-labeled Chiorella cells were further grown in a standard “cold” medium

and aliquots of the algal cells were taken out at the beginning of, and at intervals during the
culture, and subjected to analyze the contents of 2P and total P in various fractions of the cell
constituents.

2. When the 3P-labeled algae were grown in a normal “cold” medium, the P-contents in

the fractions of DNA and protein increased. In the meantime the 32P in acid-insoluble polyphos-
phate fraction decreased considerably, while that in  RNA-polyphosphate complex significantly
increased.

3. It was inferred that, under the experimental conditions of the present study. the phosphorus
in polyphosphate seems to be transferred to RNA polyposphate complex and the phosphorus used

in the synthesis of DNA and protein was, directly or indirectly, taken from those fractions above
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Table 1. Fractionation of phosphate compounds in Chlorila
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pH 11.5 with KOH
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Fig. 1. Changes in packed cell volume during the

culture of Chlorella cells in the standard “cold"medium.
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Fig. 2. Changes in amounts of P and total P in
tlhe lipid and acid soluble fractions of
Chlorella cells which had been precultured
in 32P.containing medium and later grown
in a “cold” medium. Solid circle, 3°P; open
circle, total P.

Fig.3 -2 #3@#e) gle] 4] acid insoluble polyp-

hosphate, acid soluble polyphosphate % Orthopho-

17

sphate fraction ©| 3P 3 total P o] ZAyB{LE AR
zeh. Fig. 314 2 wpe} o] acid insoluble
polyphosphate fraction ] ¥P = 1iggmfie] AT
o] whel sl WA & acid soluble polypho-
sphate fraction o] §lel4 & %4> Hinstget. Orthor
phosphate fraction ©] 3P ¢ & teEBES &
A <7 Waetgla total PO 2 2 Whnska

=}

2

B
Fig. 4 & “Cold” fmusiol 4 i#ste Fokel
ol eJ1} RNA = RNA-polyphosphate fraction 8 #P
9 total-P o] RiyEiLE FREh Fig 4914 X
up9} zko] RNA fraction o] 3P 9] & Kl
B 2 #2%)e] gl ot total-P o] m- WA
sk = RNA-polyphosphate o] 32P o] £-2. 3%
el AR Winstel EEWTe] @ w=t
A2 mmstda total-P o] BE & Hgmetdd
<},

“Cold” Eixrsitie] slelA 9

1.

e

nucl-

s AR A

eotidic libile, DNA = protein fraction £] 3P =
total P o] &89 #4{LE Fig. 54 #ns+. TFig

50 A 23 ule} 7o) nucleotidic labile fraction €]
8P o] Fro BEEMEFR L4 E@mElg n total-P o]
25} ®instg et DNA 9 protein
fraction ¢ gle] 4] *2P 9] &-2 HFEMMHC] FEL
=tel A eks) sty & total-P o &% 30 B[
74X 2 A ¥P o] e —FEtgdm 23 A
5] st et

Fig. 6- ¥5#&EE] 14 RNA, DNA 4
B WA
iy #{tS RS RNA 2 DNA {fraction ¢}

w

R

NA-polyposphate fraction 2]



1& KOR. JOUR. MICROBIOL {Vol. 4 No. 1
M
( /:.).‘ ™M/L)
x x10°¢L .
20 Acid -inscluble -
Poly-P 2001 RNA~-P -
1oF ~ ’
100 -
T E—— & PN o =
o 3 1 ) 1 T g L4
o) 1 i i 1 1
Acid -soluble
oL Poly-P N = RNA-Poly-P .
Complex
i -1 80 -
o T i ) 1 i
P 4
8i-  Qrtho-P - 40+ -
& . . .
g i » . . 1 1 ] 1 1
0 10 20 30 40 50 (hrs) O 10 200e 20 k0 50
TIME OF CUTURE
Fig. 3. Changes in amounts of 32P in the acidsoluble Fig. 4. Changes in amounts of 3P and total P in
polyphosphate and acid-insoluble polyp- the RNA-polyphosphate complex fractions
hosphate fractions and in amounts of 32P and of Chlorella cells which had been precultured
total P in the orthophosphate fraction of in 32P.containing medium and later grown
Chlorella cells, during the culture of labeled in a “cold” medium. Solid circle, 32P; open
Chlorella in a “cold” medium. Solid circle, circle, total P.
32P; open circle, total P.
{an)
ai0"8{ Nucleotidic
itbile-P :
101~ i
(E2
5 i 60)
o i ! ) 1 0.8  UV-Absorbance .
in RNA Fraction
| DONA-P i i
20 ] 041 ,’// _
104 - 0f R Y1 ]
0.0 .
LY -Absorbance
0 ! : 1 i 1 L. _ 4
00i /a\/mma/ 1
. RNA- oty -
ak Protein-P | Lo NA-Poly-p |
[ o
i 1 i 1 i
ak- . 0 10 20 30 40 50 (hrs)
TIME OF CULTURE
i 1 1 1 ]
(o) 10 20 30 40 50(hrs)
TIME OF CULTURE
Fig. 5. Changes in amounts of 32P and total P in Fig. 6.Changes in amounts of UV-absorbing material

the nucleotidic labile, DNA and protein
fractions of Chlorella cells, during the culture
of labeled Chlorella in a cold medium. Solid
circle, 32P; open circle, total P.

in the RNA, DNA and RNA-polyphosphate
complex fractions of Chlorella cells, during
the culture of labeled Chlorella in a “cold”
medium.

18



Apr. 1966) Lee & Chin: Turnover of ®P and Total P in ¥P-la. Chl. Cellsin a Stan. “Cold” Med. 19

el A RARBKYE-S total-P o] et ¥ %
g 7S +rebu)gl.ed RNA-polyphosphate complex
fraction o) gl = 29 % P &R E TsH
32 RAERKSES B AA 7 9o 30
Pligel &mst ®mg ek sk

£ =

Belozersky, Kulayer @ Zaitseva 5 (1957, 1957,
ol 1960) 9] R E S-& Aspergillus 9 Azotobacter

%] 4] RNA-polyphosphate complex & Zy#isl 1
RNA 9} polyphosphate 2}e]o {LEBHY el o F

oA ¢ ®ab bl MM 2P-phosphate &= acid
-insoluble RNA-polyphosphate & #xi#s] ##d &
szl g correl (1962, ‘64,7652 Chiorella ol
4 RNA-polyphosphate & 4y#sto Chlorella fifel
= RNA-polyphosphate 7} #8753+ mow FHTYS
g e

Chlorelle #F8E IE#fel “Cold” medium o A k5
sl &% RNA-polyphosphate fraction o] 2P 9] &
o (ragmsie] simsrel web) @ AS] W|g X
i acid-insoluble polyphosphate fraction o] gl¢l A=
QA5 st =, ol# e it 32P-phosphate

7} acid-insoluble polyphosphate 2 -t} RNA-poly-

phosphate = #§¥as] g o 22k ML FHEA et

g3 DNA = protein-P &] # = polyphosphate 2|
WAl Farkstd =8l mmelg e, olAT &
m . polyphosphate ¢ P 7} DNA 9 protein-P 2 i
#E o= peae) Fi(Lee, YN 1964)9 23]
— 3= et

Miyachi 5(1961) -2 Chloreila fifaol 4 polyphos-
phate 7} Zi: 3y 0. 2 P-reservior 2418 &#-& g
2 #egkul 9 o} RNA-polyphosphate complex 7}
metachromasy 2] 2 v}ebY ehi= correll (1964) 9]
Wi o} Lee 5-(1966)9) BMMZ MiMasl  slolA 9
RNA-polyphosphate complex o] &I S &P
B 2 AEBIA Le EEE delAde &
A polyphosphate 2 28] o] RNA-pelyphosphate
complex 2o BfEe] #WHBSE obg BT A
Chlorella 2] final P-reservior == RNA-polyphosp-

hate complex o] = o]z o] volutin granule o] T4
A Yol selzte A g4 #HAE 5 S
wlal A EERYSl Chlorella ifR<) RNA-polyp-

hosphate Complex = F&7R#H: Polyphosphate &3
B JEEE MEEA ) et = A ##ie] o
o va [ DNA = protein o {yikell BA

#15l= P-reservoir 2 A 7=l o},

# X

1.%2P 2 #5%55] label 8 Chlorella & TE#Eyel “Cold” medium of] RESe] ISt I {EREE
oF Megko] pIMle) TR WS B ol # bRl cell fraction o] glel4 9] P gl to-

tal P o] &ES Mdzshed

2. eyl “cold” medium o) 4 o] i 4 DNA 3 protein fraction o P o & &2 #n
stedeb. EAld] acid-insoluble polyphosphate o] 32P o] -2 & 23] WAstdzn RNA-polypho-
sphate complex 2] 2P ] #&-& & =] #@instsl =t

3. e} Chlorella o] 4] polyphosphate ] phosphate = RNA-polyphosphate complex

% 3tx g o] % fraction o2

= #i#e]

M
T

2l protein o el RIAEE 2oz A4

E] 9]

phosphate 7} F# =& [ffe® DNA

References

) BELOZERSKY, A.N. and LS. KULAEV, 1957.
Polyphosphates and their significaance in the
development of  Aspergillus
(Russia), 22, 27-36. (English translation).

2) CORRELL, D.L. and N. E. TOLBERT, 1962
Ribonucleic acid-polyphoshate algae. I. Isolation

niger  Biochem.

and physiology. Plant Physiol., 37,627-636.

19

D__

algae. II. Physical and chemial properties of the
Plant & Cell Physiol., 5.

1964. Ribonuleic acid-polyphosphate from

isolated complexes.
171-191.

9,
from algae. III. Hydrolysis studies. Plant & Cell
Physiol., 6, 661-669.

1965. Ribonucleic acid-polyphosphate



20 KOR. JOUR.
5) FISKE, C.H. and Y. SUBBAROW, 1925.The

6)

8)

9D

cololimetric determination of phosphorus. J. Biol.
Chem., 66, 375.
KULAYEV, LS.
1957

A study of the physiological role of polyphos-

and A.N. BELOZERSKY,

phates in the development of Aspergillus niger,
using radiophosphorus (32P) Biochem. (Russia),
22, 545-554. (English translation).

LEE, Y.N., 1964.
metabolism in Chlorella, with special reference to
polyphosphate. Kor. Microbiol., 2(1), 1-11.
LEE, Y.N and U.S. SHIM 1966, Turnover of
32P  in 32P|.labeled Chlorella cells in a P-free
medium accepted. Kor. J. Bot. 9(1).

MIYACHI S. and H. TAMIYA, 1961. Distri-
bution and turnover of phosphate compounds in
Physiol.,

Studies on the phosphate

growing Chlorella cells. Plant & Cell

2, 405-414.

MICROBIOL.

i0) NIHEL T.,

11) SCHMIDT, G.

12) WINTERMANS, LF.G.M..

(Vol. 4, No. 1

1957 A phosphorylative process,

accompanied by photochemical liberation of
oxygen, occurring at the stage of nuclear division
in Chlorella cells. 11 J. Biochem. (Tokyvo) 44.
398-396

and S.J.

1945. A method for

TANNHAUSER,
determination of desoxy-
ribonu cleic acid, ribonucleic acid and phosphor
protein in animal tissues. J. Biol. Chem.., 161.
93-99.

1955. Polvpho-
sphate formation in Chlorella in
Mededel.

Wageningen, 55, 69-126.

relation  to

photosynthesis. Landlowrehogeschool

3) ZAITSEVA, G.N., AN. BELOZERSKY anrd

L. YU. FROLOVA 1960.
lation and synthesis of polyphosphate in the cells
Cited in Correll et al.
PlantPhvsiol, 37, 627~636

Oxzidative phosphory-

of Azotobacter vinilandii.





