9829 FABMWICBITAMEA N VAKREEREICET 275

BAEZeE B M (KRN K% BEE)
JERWFgeS i B CREAFILKE: SR
i, (NN vy N 2= =11
Em R KRBT RE: Jsas)
YR SCHE (RSN TR AR
Zi NV eR | [V 7 ]y N T 2 )
Ao ToHE CHZEERIANIREE AN A G SR

Euglena gracilisZ. (22— 27 V7)) BRKCERTIRESTHTH D, =2—F LV FITER
FLRIZELEND LHBEANOHBEE T InV 2BEGEE ML o — R KR - EF
L. @ET 5, bLrn—2RBOHBEFIERFAGEFL LTAbNE TS b —
2.26-¥2Y B (F-2,6-P) THHZLERAHLE, T2 TCHRAF2—TVFODEXL
VARG ERREHLNCTAIZ L2 EMNICBRFEITo 7,

2—F L EEBrOuTA I F—EAL e X —TREL, BX ML REHMMLE
HE ORFTuARY VEET T Ar—XEEREEINT, EFui ] VER{E
BREHTH S 2,5-Mec, N—EA Y TRELEZECLREOKERRELNZ, £h
LUNDKEERA T uTF A X T —EA e —TR M A —20EFBRETIRONLR
MDofr, EHLIZA—FHETCTF-2,6P,58BIATE 0T rFF—Ef e E—0D
EEPRHN LA, RUBO2—7 VTHRTE N AR —XE5RIIRBEET B2
BIC F-2,6-P, BHBRBWICIET Lk, 25 v r 2R Y VFFET Tt F-2,6-P, OB 1S
mHlEniz, 2,56-Mec, N—ETA VVRBIZBWTHRKOBERARRLNIZ, £ T F-
2,6-P, DL HIEEE TH 5 F-6-P 2-kinase/F-2,6-P, phosphatase IEtE~ D EEEZBRE L7k
B /a7 X F—YHEELET THEF-6-P2-kinase BENEWITET LA, RFUun
2RV v, 2,5-Mec. N—ESA Y UAEEToRL— T VIR TIX F-6-P 2-kinase i&
OB EIE S TWE, & 512X F-6-P 2-kinase/F-2,6-P, phosphatase #& 8% & 2 %f
LCHA 2 Y v 7 AMP RETRFA V& F—¥HF VT 4y s ¥ Ta=y hEERER
T/ A, F-6-P 2-kinase HHOBWRAZB R ohic, LEDOKERD®L F-6-P 2-
kinase/F-2,6-P, phosphatase DEMHORAEICIXE ) V/IAVAF=rTuaT A ¥ F—ENR
M55 AL L, ’ '

—F., Fuir) B oA EOBERTIRENTLZ LD, BA NV AMNE,
2— VR ERBENICHEEL, i+ A7 F ey vk A/ A 7y b
REVFury ) VBLE VA7 BEORBERS L, TO/KR, FEEOTFrV V) VR
B v BOEER R L, BE, ZhoFuryvr ) VBLY V7 BORELZRA
T3,

_5 8_.






10 12 3

9829 FEABWIIBITAEX M VAERIEERBICHETATE

BB | HE A% RBAIAS )
JEFNFges P B DKBLRYLRS: Jt)
W DKBERSIREE M)
OS5 KBRS M)
WL YR (BT AR A iRLEEE)
S R IINA s 3 RPN
Wik Tode (RECEEITNAS: A RA R

1AFZER B ,

TRAERFER (COy)) 2 EXERFRLTHREHRICLZHEKBEOE/LN VDRSS,
TOEMCIZBEENEBE SN TVS, LOL22X 5 THERICIE 20% 5 Bx 5 EEE
D COBEENDILDBEMDLIEHENLEARIIRETHS, T2 THLIZBRED
CO, DXL D TR D 2 T R RIZIRAE U T2 R AORIC A BT B JRA B Euglena gracilis (=
=7 V7)) IZEBL, BCO,FETERBIIREEAEENERT LEFR, =—J LIz
@ CO,CHTOMERHY ., L LAZDI I REHTICBVTEVWRESKEELRT = &
ZRVWHLED, EbIZa—2 VI EDMIEIZRRY, MBEETIERL, <Y1l
FEEN D ABRBELZ R SZ L 2B ORI L LTHAT 20+ MbEE2ES .,
ELTDFZ VNI ERBEMbAIEA VIR TIRFR LD THEZ L bAESLCEBNO
RS LTORARHREEN TS 2,

2=7 LT ZFBA L CO,0BFEEDNEIZIIE COPEHTEIMTH Y | KR
ERBORBARERBER TCOL—S VT OAERRARTH D, ThbbEtoa—
TVIOBERBILETHD, INEFTRERLIFTZ—S VI RNERBIIBINS &, 4B
DIEBEZSECTHABEE N "0 — 2285 - EWTHZLERWHLEY, Fram
—ADONHBEBIEECHED EIZRERY., Mo —XT74274) 5 —FI2 kbt s
Nd>ILEPRLNIT LI, EHZIORBREIBEDHYOERBPAGRFTHZ 712
F—=226-EA) VBRIZEVITONDZ LERELZ, LRLERLa—JLFIRED L
IRFETHBRECHEEZRBA L, NorAu—20AK EB\EPAGLTVWI0N. Thb
KRS MRAEREERBIZIEOE IR LD THIONPIRBTHD, o Ttk
2= VIONFEREEMIC, 2—S LT OER b UABEREEEBIC OV TR T
5z iz Lz,

2.5
2-14£H & EETTHE

-311-



10 12 3
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Fig. 1 Effect of protein kinase inhibitors on treharose synthesis.
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Fig. 6 Detection of tyrosine phosphorylated protein.
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Sigmal transuction in a protozoa, Fuglena gracilis, under salt stress.

Kazutaka Miyatake', Yoshihisa Nakano!, Hiroshi Inui!, Mitsuhiro Uedal,
Fumio Watanabe?, Toshiki Enomoto?®, Shigeo Takenaka®
Department of Applied Biological Chemistry, Osaka Prefecture University,
Department of Life Science, Kochi Women's University, *Department of Food Science,
Ishikawa Agricultural College, ‘Laboratory of Nutrition and Food Science, Hagoromo-

gakuen college.

Euglena gracilis 7. is a protozoa, living in fresh water. When Euglena are

transferred to stressed conditions, for example, salt or heat stress, Fuglena synthesize
and accumulate trehalose as a compatible solute to adapt environmental changes.
Although the regulation of this pehnomenon is not well known, we have reported that
fructose-2,6-bisphosphate (Fru-2,6-P,), which is known as a regulator of sugar to
metabolism in mammalians, is a key regulator in trehalose synthesis under salt stress
in this organism. Here, we report that the signal transduction involved in the
trehalose synthesis of Fuglena under salt stress.
E. gracilis treated with protein kinase inhibitors, staurosporine, calphostin C, 2,5-Mec
and harbimycin, were transferred to a medium containing salt and then the trehalose
content in the cell was measured. Trehalose accumulation was markedly inhibited in
the cells treated with staurosporine, 2,5-Mec and harbimycin. The Fru-2,6-P, content
in the cells not treated with them in the salt stressed conditions decreased rapidly,
while the content of Fru— 2,6 —P2 in the cells treated with the protein kinase
inhibitors decreased gradually. Furthermore, decrease of F-6-P 2-kinase activity
under the salt stress was moderated in the cells treated with the protein kinase
inhibitors. We also found that cyclic AMP dependent protein kinase catalytic subunit
suppressed F-6-P 2-kinase activity in vitro. These results showed that the protein
kinase cascade is involved in the signal transduction regarding the trehalsoe
accumulation of FE. gracilis under salt bstress and that phosphorylation of
serine/threonine residue regulate the F-6-P 2-kinase activity directly.

We detected tyrosine phosphorylated peptide by immunoblot technique with
an anti-phosphotyrosine antibody. Several peptides were found in the extract of E.
gracilis under salt stress and the N-terminal amino acid sequence of one of the protein

was determined.
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