9525 REFYL—T LT OMEEREICET BN
BIHIRE © B RA (KBRIKE  JRH)

ERAPRE  BR fnFE (KRAFZLAFE)
D X (BAELFKT)

Prap B (PRFREHKFE)

HERRIEL 2B CAH R FTEE LT, Z2RIPOZHLKFE (CO%) ZHPD
FABRICEDVICIVEETA I LPBITONATWS, L LEFHMYZLERFSE
BIIHIE R TS ETH L Z b, TOEFHBTHLLEZONS, £
CTRAERE R AT ABEW ERIH L CCODREEEITH & LA X ) BIEWN 2 J5 ik
Thhr, ZZTHWRBETHEERL, e 2BREICRIST AN ZRHL, 612
COZRE DML D # VAR MEM O 5T B FEhTw 5,

B4 RIS IS H T B BB Tdh B Euglena gracilis Z (LT, a.—2
L)) DBEROEOEWTH D LEZTWD, REWITEFRWSSEFT IR L 72 5 ik
BEDCO R &b THHERTICB VT HEFTRETH D, TOECOGFHTICEB VTR
FhRERFETRT, $-2nT TICZ0MERAMT OO OfE & L TR A
THHrIEeMELTEL, JoTAREYZIBFIETICBWTAFTRETLHZ &
AHSRIUE, MIRBEEDRED LG LT REXOFTRITRTHL EEZ LN
Bo &I TAEMOMIEHERIEIC OV TIRE 2170 72,

=7 LS DEFIZ100 mM NaCIOFFIE T CHEDR 6 /a3, -7 L)
12250 mM NaClE TLEBFTAZ ENTHETH o720 TOWA P LVAT T =S L)
DOMIBBTZHED R 30 TEHRIB~E 2L L, RIBLAFE b /RO I B L TR L
77 ZORIEDZAL L MBMRE DR IIERE~NDOBSICHEBRT L EEZ LN S,

WA R VAT TOL-7LFOBEEM, /87 30y FRERE LoRR,
NG I U IdEA UV AANE, BRICEAT A L ERVWHLZ, XTI n v
SERENIWEZRETAOIZ, YC-/Va—RIlXA35 30 OERELT
WA B ARES LR, TR TH A LT —ADERE N, ERENRLZ L
RO Lz, T2 b b o —A0ERRIIATOIBREICHAT LI L0, b
LT — 23 EAWE L LTRIET 52 2 LaVRB S iz,

DLEORELY, =27 LFid Lo — R BERE &3 5 atEgiE+
boZ EEWLNE LTz,

_72_






9525 REYIL— LT ORIENEEIZET SR
BIRHIFEE - B BA (KIRRMKZE BREFH)

EEPRE  ER fnFE (KERALAE)
EiD i (BEZTRFE)

rp BiE (PRFEREHKRF)

1. WFBEH

WERIEIALZ BE A e e LT, fﬁ1@‘WWﬁ?(uﬁ>‘W%@
HEWIBICL DICE D EET B2 EAZTONTWS, Ld Lk & 4%

WA KRB ETHLZ b, FOERFNIHETGETHL EE 25 hféo %

C AR E AT B ME  FIT L CCODRRSEZITH & A5 L D M 2 71k
Thb, I THVIRBETEIELZ R L, 4 2REICEDT AN 2L, 512
com”&@wmmw@wwm A O FHRAIIEE LT B,

T AL RRBIEICATF 3 5 BT TH 5 Euglena gracilis Z (LUF, 21—
L) 75%@@&%’(%5 EEZTWD, AW EFEERHi 4 ﬂ/rﬁEé: 5 ,mE%
EOCO*r &L LBHERIMC BT AT TH Y, FOCOMS/FFICB VTR
WirEFEERT (1) » FoF0MlzitafForo0MEl e LTHHATRRTSH
HBIERWMELTEL (2) o Lo TALEYZIEREFICBVTAETITRET A
EHRE, WERRBEORED K72 O T Y 2 HEEOT AR TH L EZ X5
N5, &2 TAHREWOMEEVERIEIC O W TIRE 21T 5 72,

2. W

2-1. TFSeMEl & REFE D71k
Euglena gracilis Z’|L51§’¢’ﬂzl\/X v FEAEIZIL, Kore-Hutner (KH) H¥:lh (3) 211
Wiz 26T, 2,000 lux® GRS 7T, REREL 72

2-2. mwmm%&vw&wi&
7V F OETTIZMERGHNA S L ) HEE A NE Uz, F - agiz
m%u&ﬂb\ﬁﬁﬁ@%ﬁi h?%pt;lb$bto

2-3. JEAETITMEBEIC X BB

M RER 5% E 2 A X DIV VT VT FEFERML. 4°CT—HE
ATo 72, 156 mM V) Y TRIREHE (pH 7.4) TUEIE, BUETZME L2, FOMI
BHEIC X B4R, EARTHUNSNIC X 2 BIREITo 70 53122,0001%. NkE

-367-



120 kV & L7z,

2-4. I35 30 VER

=7 L )RR E 7 b AL R, R ERILL 72, 2otk
B % & 5 IZSDSTIUICIRE L. 100°C, 165 MIINEL R, mulb L, LB xR 5 i
YEZ3MRED W LT OB Z /NS IOy b L, 7o /=) - TREREICE D ER
U7zo MEHEYX LT 200 — A B E V77, "

2-5. UC-rNVa—AZ X535 30O E U020

KHEEHIC X DARRIRI R Lz — 27 L 2RI L, WK TG #, 5 mM
[U-MC]-Z v a1 —2 (1 mCi/mmol) %&Tr15 mM V) »FERAHKE (pH 6.8) TS L,
25°CC, THRMIREEEE L7,

LROEAREE AR L, 2— 7 Lt m b rlig, 7aoalkiva- 2y ) —
7k (10:20:8) WX bal L, BAE AR L, 756 h-dmihiic s o
OV A EFERIACE N, THEERNL 24TV, 7 o usk)v AR 2 REb & L7z, K
JEIEAKEEAL 1) 7 &5 TR, Dowex 507 7 4 (H' form, 1 x5 cm) (Xt L7z0 7
FAPBIN T VEST CTHINENAMENE T I Bl L7z, IR %
Dowex 1% F & (HCOO form, 1 x 5 cm) IZfL72, 1 NIRRRTH LS LB sy 247
BREmisr & U, FEWGE W52 W EERE i s & L7z FoIREAAEIC X ) 45 h
ToFRATIRCE L 7=, 0.54 N MMIFEMICIEN L7, 2H%10,000 x g, 1070 D0
B TROTVEM IR EIMDE ORI & [ UTETT 3 7 B, ATREBR, Wi PRI
AL 7ze FEANESTEN 21 % SDSTIZ S L7-1%, 100°C., 164Nz L7z,
1,000 x g, 37D LHE, Lz ¥ w37 By, hlE/85 I aviis& Lz,
BB ENA BORGHERIRY v F L—2a v h oy —i2 X DillsE Lz,

26. MEro< s 774 — (TLC) 12X B AHPERE O [

PRI S % ) A 5T 60l L, Y ass s — vk (85 15) ThERH,
R B S5 mmMIRSIC S ) B VR BN ERY | BOHETE L kY 5L — v g
YHY A=Y DIWEL, 74/ —A, PO —A, TY= =), R
O—A, VA=A, YVR=Z, 7)tua—2 el L 3L REDIET
JERH. Rz, 0.5 % KMnO4% 81 N NaOHZ 7 L — MIW{FE L. 150TC. 1540
MERL, Ay PERILL,

2-7. WAz o~ 25 74— (HPLC) X Ao ElsE
WM 2 2 3k 1 ml/min® 7 b= b ) v-oK (75 25) 12 &0 4L

-368-



L7zaxEy—) ¥y 7 K95 L 5NH2 MﬁxOSOWMc:ﬁL T 22 0.5 1F
WAL, WY T L= a vy vy X D BSHSEEWNE L, 2 e —
A, TNy b—=A, Fa—=A A 0—A FLATO—ZEEREE LT, iR
FLE RO THETHINL . RIRINERIC X 0 3 IR & ko 72,

28 HA/UTXbITTT4— (GC) IZXBH LT —ADIER
=7 LFHL D80 %y J — il h b Lovu—xEHIR L., FiECA

TR E LT100 gDAZ O —ARHML7z, 1,000 x go 320 MO0 HER:, 1%
%ﬂf_i_n%%l/v]\l/ =TI L, MU AF L)L (TMS) 1bEREE (ke
VI VAFFAF NI TIH - P AF)Nraus s r=125:025:0125) %
Mz, 76CT455 A v F 2=k Lz, SO ZGCIUE L7z, BT 4110
nmx8m\%&ﬁiﬁﬁo»%®ﬂmﬁﬁﬁimik4ﬂ/%ﬁhﬁ(ﬂm
TITo72,

2-9. W

[U-"C]Z" )V o1 — A 1ENew England Nuclearfl:2» LA L7z, MBOEERIZA Tl
WMDY REE % A7,
3. WFFERTR

3-1. ZEFTICHS 5 NaClod 278
KHEFHIZHGR)E0, 50, 100, 150, 200 mM &7 5 X 9 NaClZiEML, 1.—

----- Control
—— 50mM
— —g— 100 mM ’QT
O sl —a— 150mm 518
a ——dh—— 200 mM = 2
35 83
o o ‘g 2
g E 5 E 10}
)
(S — =
=3 3T
v O
O ©° ©°
S I
- o)
=
0 ' s s s s
0 1 2 3 4 5 8 7 8 0 1 2 3 4 5 6 7
Time (days) Time (days)

Fig. 1 Effect of NaCl on proliferation of E. gracilis.
(A): Effect of NaCl on growth, (B): Effect of NaCl treatment on cell
survivance.
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Fig. 3 Change of packed cell volume under the salt stress.
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Fig. 4 Change of paramylon content under the salt stress.
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Fig. 5 Migration of radioactivity from "*C-paramylon.
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Fig. 6 TLC analysis of sugar formed under the salt stress.
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Fig. 7 HPLC analysis of sugar formed under the salt stress.

(A) Elution profile of sugars. (B) Chang of trehalose content under
the salt stress.
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Fig. 8 Relation between trehalose content in the cell and NaCl
concentration in the medium.
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Summary

Elevation of the CO, level in the atmosphere is a major problem for the earth and
therefore many meteorologists are worrying about changes in earth cllimate. To reduce the
level of CO,, we proposed the biological fixation of CO, via photosynthesis and established
the microalgal system using the protozoan, Euglena gracilis Z.. In our experiments, this
organism proliferated in high CO, concentrations such as in exhausted gas {rom a electric
power station in which higher plants or other algae could not survive. In addition, the E.
gracilis contained very rich nutrients such as protein, unsatuated fatty acids and vitamins.
However, there is litile information available on the salt-tolerance of E. gracilis. This study is
anattempt to elucidate the salt-tolerant mechanism of E. gracilis and 1o establish an
application for the breeding of sali-tolerant plants or microalgae by using molecular
biological techniques.

Proliferation of E. gracilis was inhibited at 100 mM NaCl concentration, but the cells
could survive up to 250 mM NaCl. Under these conditions, E. gracilis changed its cell shape
from tear drop to globular within 30 min and the packed-cell volume also decreased. These
changes may due to adaptation to salt stress.

We found that trehalose, a disaccharide, was formed rapidly from paramylon, a
reserve polysaccharide of this organism due 1o the salt conditions. "*-C labelled paramylon
converted stoichiometrically to the trehalose, suggesting E. gracilis forms trehalose as a
compatible solute. The amount of trehalose changed in respond to changes in external salt
concentrations.

From these results, we concluded E. gracilis has a salt-tolerant mechanism which

produces trehalose as a compatible solute.
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