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FEHRALE  DERIZOWTOFEFESEMICBVCHEE ST, BRET
—ZRELNTVS, LrL, 1 2ORLMEVICTONTHENANARBE NRE, o
BESCHBICE 2IERAOZRHY, Z0OL, hORNVEL L OREIERR E bBEHEITEA
TWND, TDRDEDFRNVE L DIERBIEO S FRIERITELETARZINL Y,

—F. OB LN VEMRBERICB W THEDFINVE DT 7V (ABA) B
198 6EMDTRIMEN", UBEEABICIKEELNLBABAREETSTHS)
EENTWVWD, ZIZTETIEMIZ. DAL T WERREEICRS W THEY R LVE
VﬁE@Iﬁ@@%%LTwéwm\mABAU%wﬁ%$W%V%$ﬁﬁﬁﬁKﬁET
DND2RTH D,

o2 1 IME B8 Bk BE Dunaliella sp. ICBWTABADFEEXGCMS 7 ¥ TRESR
L., UTORRE2ER, 1) NEABABIXARBEMETELL., MEEEROHRICE LW
BMERL TE— 7 ITELEERMICED L EFRHICA - TH L IKITIE—EDEE &R,
2) EEHIPONaCIBEZE X THERETSHL. ABAOY — 7 EIXBHEKIEIRED15% DR
RIET, ThIVEVRAELEVEALEL 25, 3) WMBIEEZIZY VEIEZHIRT S
L EREHMOGAEABAREIIRET, HEIMAONDIFLEY—JEIELS 2D, D
CEVERMFIOABABIISLTARPMAON TVEDOTERVWREEXLND, Tt
MO BEKNREMZIZR U2 D XKD RFIRTHET 2L, HMBERIRTIET /A FE
DEREHDO A4 ~5(F, ABAENPAFIZRZOILH L, U VBESIRTIIInT /A4 F
BlxEAEMEEDLLT, ABABIXISIE2METH- Y,

F 2 CAMEIL, Dunaliella sp. \ZHE~HINEEE 2 D7 iz L, IBREOT ) VA
5 T MM & M R oD L DL DA ML AR LS XR0F N Chlamydomonas sp.
*EREBRME L Udunaliella sp. DFERE B L, BAIBEECBITS5ABALALD
TR OEORBEEZMDZ L EBAE LT,

2. BFIEHE
2.1 HEEFIE

EA—A T U T OBMEEM &V BREER U /= Chlamydomonas sp. IXIEFED &l p H
733, 5~4. 5, BBiNaCLIBEEA 10~ 15% 0D I BAME: - MRS TH B, Dupaliella sp. 1R
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AT BRI E R, |

Chlamydomonas sp. VXDunaliella acidophilafA¥ssh (D AM. p H3.5) &, Dunaliel-
Ja sp. 12Johnson b DEHEY (pH 7.4) 12, ZhZhNaClE15% (2. 57 )M b D& &
AEEHE L, 100 ml D=7 T X 3|28 %20ml A T20°C CREB SR LTz,

RERAHIRT S L&, AU TEZREU EEXHFNELOEER L, BU8MEI%
DY DE5X10* (Dunaliella sp.) F7=1I5X10° (Chlamydomonas sp.) L7258 X DM
Z AN, RBTHEMERA T 72V, 166 oE w's™, B/ BEL2RERY 1 7 v & Lz,

2.2 ARBIERE

Hila% : VI — VR CEE. Thoma O MEKFEAR THIE,

BHEE : Lowry-folin (ECHMET VT I VEFRERE L L TRHIE,
BRE :90% 7 & b A EScor/Unesco IZREWITE,

2.3 ABAREE
REOPRAOMHBZEDTED, M iEINormanb D HEY 2 E L TTV., EEIZIX
EEEE s o= T 70— AWEY, ABADOEEYEIX(E)-cis, trans-abscisic
acid (Sigma) ZAV, EIXZEIII% TH -1,

3. BRERVOEE
‘8.1 Dunaliella sp. TOFER

INE TOMECERIIRFREMEDEABALNUNR EFT D LHRAINTZDOT, Bt
R A HIRE LA DAER (Fig. 1 A) EWNAABASEDE (Fig. 1B) 2R, bt
MR SBT3 2 LIk o TRET BlgldMeCLZ M x Thio Tz, TR, HIRIZEL -
THEEIFMZON., ARBEIZBITISABAGSELRONRFY—VIZRIL T, £RPIWX L
NB3IEEABASEDE—7EIIEL RoTe, 7272, MBEGRTIIREDOITT ) A K
BRIIFE SN T, MK OBEKNENITIERBEIZRD L IICHIBLEEE ) VEEER
[BDOABAEELIZIZTE LWENRFLNE,
O WkiT, EAEHT e BREISE Lo Min b e RIESRECEMICB L TREEY 2 v
5z, NAEABABOERME(E R (Fig. 2A), BL T3KMEIZ, BEEED
KEV 3%, 26% TABANEZIZHEML, 6RMEIZIITN Y Z0®ITKE 2E|ITR
Mol, Fig. 2 BIZ 3B OEMENDABAGERTY, HEGHBIZIZABA L)L
BRI E— 7 2 RECERL o TWBER, ZOXHIMBATLEEE a v/ 2525
SO Y BIZABAZART A I LB TRENTE, BEEYa v I &5 X7z Dunalella
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Fig. 1. The effects of nutrient deficiency on the growth (A) and endogeneous levels

of ABA (B) in Dunalliella sp. Concentrations of nutrients were: (@), 10 mM
KNO3 and 2mM MgSOy ( basal); (A ), 0.4 mM KNOg (N-limited); (@ ), 80 u« M
MgSOy (1/255); ( @ ), 0.2 mM MgSOy (1/10S). Each point represents the average

of triplicate experiments with two flasks each.
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Fig. 2A. Time course of endogeneous level of ABA following exposure of Dunaliella
sp. to salinity stress. Cells were transferred at zero time from the medium
containing 15% NaCl to those of 8, 5, 10, 15, 20, 23, and 26% NaCl. Measurements

were made 6 days after inoculation of culture. 2B: Endogeneous level of ABA at 3

hour after osmotic shock.
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6 IFHMIZBIZ"ABAGEDO Y —RRELNDZ L RHFEINLTVWS,

3.2 Chlamydomonas sp. DFE

Chilamydomonas sp. & AV CRIRZRERZITo 1=, HEEEFIRORKEEXFig. 312, U v
B HIBR DRE R A Fig. 412, MBIEHIBOME4Fig. 5107- T, Chlamydomonas sp. |23
WThABA VA Dunaliella sp. L RAERELER L, £~/ BOEITAERICR
FBEITERL ko,

INLDREREELDIEDDFig. 6 ThHD, Fig. 6 ABMLBALNR K DT, HFEHX
FUREHET T, GIRTIEBREOTERIIIOLDLT, ARICABARELETABASE
WX DEVD, NaCLBER b L ARBEOKRENE LN,

LU, Chlamydomonas sp. \ZB\NTlXDunaliella sp. (Fig. 1 B) TR NA XL H 72
HESEGIRO A ABABENEL 2D E WD) Z T holz, Dunaliella sp. TIIRYEEIE
RIRRIZ & D U VEREHIRCREEERIROBED A ~S5EU O I 0T ) 4 FEENFE S
5 (Fig. 6 C) 2%, Chlamydomonas sp. TIXED L I RMBIIR N2 o7 (Fig. 6
D),

HMTIZABABZMBELZYDETRL TN, 2EOBREIIMEOKRE SNERZ Y,
Dunaliella sp. 1¥12X18 u T, Chlamydomonas sp. (5XTu) X VKB TIZI0EZLL E Xk
WV, B TR LEMELOEMEALZV DI an T 1)V aBlX 20~30 mg/gélF
FELWOT, 7an7 4 )VEYSY CTHET 5 &, Dunaliella sp. DEAEEHTO °—
7 BED A B A BT Chlamydomonas sp. \ZH~THILORE, T ) 4 FEIXMEE, 2F 0,
Dunaliella sp. bt be AT /)4 FHLABABZIEATNDLWVRD,

BEEMIZBITDABADARKEBREITELERALL TRV, InT )4 FAKOATER
LLTMBNET 7 AKX AR Y VRN L TEEARK S HEH, 551 AN
oVBNLERINTEIRT ) A FOSRIZE DBRED 2 OBRBAREN TS, Cowanb
VXDunaliella sp. & VT D Dunaliella bardawilZe EIE/S A P L RICE L LEELE, o
T)A FOERIT2O0BEESEH DLV TND, Thbb X MLXEERCH (1 8L
MIZ) ICABARERENDIB 0T ) A MIFHENMEZ RS, BRI AB A
CHEH SN TIEVEREOM, a7 ) 4 FOTHENKE S, oF D ABAAKOEM—
ABALZORHMEND 7 7 B4 VBTSN H—-T 0T ) A FOEROFEE L HR
LTnaY,

THESEGIR CHEMLULZABAO—HIII T )4 FERPE L HEROBIEWTH D
EHLBEXONDH, HaT ) A FRRBICEHEENDOIIERSAUKTHSL., ABA
REMT B0 1~ 2 AETHSEZ &N EEDAMEMITEN, e ORERCIIEHTIZIE
ABAENE LRI TE 2057 L, Dunaliella sp. TERWInT ) A NEEFHE
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Fig. 3. The effect of nitrate deficiency on growth (A) and endogeneous level of
ABA (B) of C’b]amydomonas sp. Concentrations of nitrate were 3 mM ( @ ) and 0.3
mM (A)
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Fig. 5. Effects of sulfate deficiency on growth (A) and endogeneous level of ABA (B)
of Chlamydomonas sp.. MgSOy4 concentrations were: (m), 01 M (&) 1 mM

(1/1008); ( ® ), 0. 2 mM.
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FBMD SN TRED D72 & Tidre b2, ARSI 5BV ABAD—EAH B
T4 FOAREFHET 5 DR bunaliella sp ICBWTABAbIBT /A REHBZ W
TLEBBHTE A, JOMEEICOVWTIHARE bIKRFBIUETHS I,

4. SHOBRE

U EDRERNG, BAMEEICE N THABADBMIESENOEELLUTEY., A
BADEMIL, AROFRFAZEETHEMLCAREZMZ DL 12, T b L RERZEM
LTA RV ABEIHEGESEA@HE 2 L TWBDOTIRRVNEHRN SN S, UL, A5
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EHERA B 2T BIZIEE - TV, BEIZBW TS, BSED L REIC, ABAIZHER
THREL RABIERDENGFET D LB, €01 30MaEMEE L THEMFRIVE DL
—FX T UOBRHERARED, BEEFTOLEIARIL TR, HLRBETAEETD
FEW DG % RAT 272D RGO EMBOBERIIIWERET NV E 2D EEDbN D,
SHOFEBEE LT,

1) SEIHLHEMRLTCEELXT, EREFOMICIKIITHEELZR S, ZOHE, MEXE
OBEIIIEE O DOHWEZRY AR WK D 72D T, FEEYE THANMED Chlamydomonas
acidophila% RN TIN5,
2) MBS AVRELEULMBREFLRTF L TERRERVEVDRRET D,
3) RMLR (BIZhaT ) A FEEMEE2) FMHICL2ABAREDOELEZFH LR
~3B,
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Effects of nutrient imitation and salt osmotic shock on the ABA level in
halotolerant and acidophilic-halotolerant green algae

Noriko Tominaga and Yukiko Koga

Institute of Environmental Science for Human Life, Ochanomizu University

Summary

Abscisic acid (ABA) is a hormone which has a number of roles during the. life
cycle of a plant. The variation of cellular ABA , protein and pigment content during
the growth of a halotolerant green alga, Dunaliella sp. and a acidophilic-
halotolerant green alga, Chlamydomonas sp. was investigated under nutrient
limitation or osmotic stress.

Experimental results can be summarized as follow: in both Dunaliella sp. and
Chlamydomonas sp., (1) ABA content was changed with the growth stage of culture:
A rapid increase in ABA content was observed in the logarithmic phase. After this,
the content rapidly decreased to low values. (2) The ABA content also increased
with decreasing nitrate, phosphate or sulfate concentration of the medium. Nitrate
deficiency caused the accumulation of large amounts of carotenoid in Dunaliella Sp.
but not in Chlamydomonas sp. (3) In Dunaliella sp., both hyperosmotic and
hypoosumotic shocks caused, within 3 h, an increase in the internal ABA
cytoplasmic concentrations, and after 6 h the content decreased to the original
value.

The accumulation of ABA under stress suggests a similar hormonal function of
ABA in higher plants. The present study suggests that the accumulation of ABA in

halotolerant algae may inhibit growth, but more detailed investigations are needed.
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