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Fig. 1 Trehalose metabolism in E. gracilis.
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WA XD e lET 52 LiC L ko,
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B [E L7212, 300 g ¢ D 50mM M) A-SEERRRIE (pHB.0) ICHm L. k& L
725 Fru-2,6-P,DEE L. Van Shaftingen D7k (9) 12fiE\v> PPi-PFK DIEHE{LERIC &
DEML,
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ICE 0 T577,
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Table 1. Summary of purification of trehalose phosphorylase from E. gracilis.

Total protein Specific activity Total activity Yeild Purification fold
(mg) (nmol/min/mg) (nmol/min) (%)
Extract 2960 91.84 271839 100 1.00
PEG 10 % Ppt 936 213.68 200000 73.5 2.33
DEAE Sepharose 131 1066.95 139770 51.4 11.62
Sepharose CL-6B 135 1292.96 175751 64.6 14.08
GigaPite 44.5 2298.85 102298 37.6 25.03
Q Sepharose 12.1 5095.79 61913 22.7 55.49
Toyopearl FW-55 2.78 19579.23 54430 20.0 213.19

-343-



60

stress

salt stress 47
55

|

Addition of salt | Release from
I
|

50

45

40

35

l
I

] I [} l ] L 1 I 0

0 30 60 90 120 150 180 210 240

Paramylon content (ug/10° cells)

Trehalose content (ug/106cells)
+

Time (min)
Fig. 2 Change of paramylon and trehalose content in E. gracilis.

3.2, A b L AERB X UWHBBRED Fru-2,6-P, B2 DEE)

FLNO—2 74 A T+ 5= Fru-26-P, Il LARMAELZITAZ &
% invitro DEBL D WL, IEA b L AN X OBREFD Fru-2,6-P, DAIZHA
SEILARE LT BIBRE250mM & 725 K IIRA ML ARAT L& &, AlE
WE LT —ZAEEFig 2 1R £ I8 L7z, 10555 30 0D IZ Fru-2,6-
PSSR E N, METE 2L AOVIE TET LAY, 60 0 RICIIEA F LA
EHHMOL AWVICF TRIE L, $20HE, 21— 7 L r o onikk, mEaEh
VBB ISR LTk AL Fru2,6-P, L AE 550 5 10 0 DR TR T & 22w
L AOVICETET L. 30 0 ICIEER L OV ETHE L (Fig3) o

3-3.  Fru-6-P 2-kinase/Fru-2,6-P, phosphatase DFEAE & £ DiftE2e1k

¥a 2 b L A B4 Fru-6-P 2-kinase/Fru-2,6-P, phosphatase D& 577 [ & 73
FEDE 4 DIEREICEME L LS A, A ML AR, SRABORG TS
2 Fru-6-P 2-kinase JEMEAMET L. b LT — 2D S AR T 35 L RIEFICTO L
AV ETREE L. — . DN Td 2 Fru-2,6-P, phosphatase T EIX 1T &
A EEALERE N o7z (Fig. 4)
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Fig. 3 Change of Fru-2,6-P, content in E.gracilis.
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Fig. 4 Change of Fru-6-P 2-kinase/Fru-2,6-P, phosphatase activity under the salt
stress.
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Fig. 5§ Effect of protein kinase inhibitor on trehalose accumulation in E. gracilis.

3-4. FOFAvFF—EHEERORE

Jor4 xR F—EREEFILS LT - 2B LU Fru-2,6-P, B EN
DEBIZOVTHRE 21To7, 7074 v & F—EHERTHL A5 v 0 AR %
71E K252 D b LT = ZABBEANDORELWEF L2 L A 10 p MAFTERFIZE 4 4
50 BREBED b LT — A GROMESTR S N7z (Fig. 5).

—J7. A% v u AR YAEERIC MK Fru-2,6-P, L VORI 50 TR
IZETHR bR (Fig 6) o CORMRBIITIIR LAHERNMEOLET) LEFT 5T
HrLEZLNAZ LML, & LI Fru-6-P 2-kinase/Fru-2,6-P, phosphatase O Z L1
DIEM 2 ME LR, A8 v uAAR) YIFET TP IO Fru-2,6-P,
phosphatase {G T IZZEALIZ R O e o 725, BRI O Fru-6-P 2-kinase i VAT
I S T (Fig7) o

WA BT A BUEBIY) . — 7 L ISR EIE 2L IS E LT, Aigi
WhLNO—2A%2EH - EETH. COMLNTO—=ADOFIE ML NNT - T + A7
FVT—LICLOMESNRTVAE SEFEIEZO ML NT—-AT 5774 T—ED
EVTEREL S 2T A2 E B2 T2/, PLANO—AT 5+ A7 %) 5
— IR OFTEHER T & LTHMOE NS Fru-2,6-P, I X DIIRELZIT5Z & 2R
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Fig. 6 Effect of staurosporine on Fru-2,6-P2 content in E.gracilis.
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Fig. 7 Effect of staurosporine on Fru-6-P 2-kinase in E. gracilis.
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LEZLND, F 72 Fru-2,6-P, LNV ORB)EE DRHIEE TH H Fru-6-P 2-
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724
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CEF—ERANLLEREEROEETHLZ EEZ LN,
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Fru-2,6-P, 12 X A WREMEZ 0 (RIB T B4R E B TR E DS, ZOHFWHRA D Z AL
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— L LHEOVER. NEKIRT I 7 BEAECHIEB L OWET X 7 BRI DORIELIT> T
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TEHer B LT BB B ENMFRIC A EEZOND ., T 72 Fru2,6-P, DERY
T AIBREERTHOPICT A ED L LD RLBLIENTELLD
EHIFEENS, SN DOMIEEL— 7L FOERIC L) | EEREMEO—D2TH A
MR TFEIC L S CO,DEEEZD/N 4 T ADFIH &V ) RRFREIRT A
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Adaptation mechanism to salt stress in a protozoan, Euglena gracilis.

Kazutaka Miyatake', Yoshihisa Nakano', Shigeo Takenaka’
Yoshiyuki Tamura’, Fumio Watanabe® and Toshiki Enomoto®
'Department of Applied Biological Chemistry, Osaka Prefecture University,
*Laboratory of Nutrition and Food Science, Hagoromo-gakuen College,
*Department of Food and Nutrition, Kochi Women’s University, ‘Department o f

Food Science, Ishikawa Junior College of Agriculture.

Due to the increased use of fossil fuels caused by rapid industrialization and population
growth, the concentration of carbon dioxide (CO,) in the atmosphere is increasing.  This gas is
called green house gas and has a green house effect. It has been estimated that the global
temperature will rise by 2-3°C due to the green house effect of the CO, if the its concentration
raises from the presence to 600 ppm. To resolve the problem, the biological fixation of CO, can
satisfy food demand and mitigate global warming simultaneously will be caused in the next
century. We propose the biological fixation of CO, via photosynthesis with a microalgal
system using a protozoan, Euglena gracilis which can adapt uplo 40 % pCO, and is available
for food production as feed for fishes and some animals. Recently we investigated that it can
adapt to salt conditions upto 250 mM NaCl and that trehalose is formed from paramylon, which
is a storage sugar of B-1,3-glucan, in it. Here we report the mechanism of trehalose
accumulation under the salt stress.

Trehalose phosphorylase, is trehalose metabolizing enzyme in E.gracilis, was
purified from the organism and examined its regulation of activity. Fructose-2,6-bisphospahate
(Fru-2,6-P,) acting as a regulator on sugar metabolism in mammalian and in E. gracilis
inhibited its activity with the competitive manner. Further its concentration in the cell decreased
during trehalose synthesis was active and recovered to the initial level when trehalose synthesis
and accumulation finished. Fru-6-P 2-kinase, catalyzes Fru-2,6-P, formation, activity was
also under the salt siress. These results indicate that trehalose formation and accumulation is
regulated by Fru-2,6-P,.

Trehalose accumulation was inhibited in the presence of protein kinase inhibitor, K-
252a and staurosporine. The decrease of Fru-2,6-P, concentration in the cell caused by the
inactivation of Fru-6-P 2-kinase activity was also inhibited. These suggested that protein

phosphorylation is involved in the signal transduction of trehalose synthesis.
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