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HPLCIZEELCA H T LldZorbax 0DS Cie (DuPont, 4.6 mmXx25 cm) % [Ty -CiTu.
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Fig. 1A. Effect of pll on the growth of Chlamydomonas sp.

Growth is expressed here in the specific trowth rate

(natural units per day)in the Johnson's media containing

0.05 M glycine—lleO4 (H), 0.05 M glycylglycine—lleOZl
(@), 0.05 M ‘pht;halate—HZSOA (m ) buffer or none (O®).
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Fig. 1B. Effect of plH on the growth of Chlamydomonas sp.

Growth is expressed here in cell number at 7th day.

Conditions are as specified in the legend to Fig. lA.

3. 2 AvuFdaA vEMEOMRE

WEEDEOBEROSBEANT T FOBNICHEBAA v oav V57—V IVl
BIOT ST T 4 —EHMAEDETITON EFRBEAA VR 2OV TS5 T7 4 -0
BN A IEONCLOBIE AR TIT 12 TAN T LMEEF>TLE> TR L ee TDE
FILHHEM: 2 O THIIAN O & 2 » N 2 HONaCLIZ X 228l o b o L 5t b, #ll
MR 2 VNV ESKBRLEIEBFREREEEZSN D, £ TL M NaCLIZ LBl &
T, BIRDBIEIC & > TR T 2D & H S 2 LRV b O EARRDKIC LDl eIt
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Table 1. Lxlraclion of cadmium-conlaining complex from Chlamydomonas sp. grown
in 100 pM CdSO.. The cells were harvested by centrifugation for 5 min al 3000 X
g. washed twice wilh 15 % NaCl and suspended in dislilled water or 1 M NaCl. The

suspnsion was sonicaled and centrifuged for 20 min al 22,000Xg.

Cd/protein (mg/g) Cd/SH (mg/mole)
Extract with cell supl ppt supt pptL
DW 0.23 0.72 0.11 11.9 1.4
1 M NaCl 0.20 0.51 0.16 2.0 1.2

AIEEDDOCAdEBIEY V8 EED, SHAL Y JLZHKIL S 0 2-8f512DIE D "l A

ICAMBHDATNTWRY, NaClIEHIZ LB TIERBE S D C d EAHE» - 1=

RICZERZ KB RIS 1 M2 B KD INaClE N | IMER. LAV . 2k,
NaClii Hiwg & & 12 NaCLBEA30. 05 MIZ 72 B & 5 128 FU L DEAE-Sephadex A-2570 5 Ao 0

N2 D7 4 =T, BHIE 0.05-0.8 M NaClOEBEDBR TIT-1-& 25, ™KL
mwﬁm DS &L o 1z (Fig. 2).

Fig. 20 CdA2&ETHE D % HE5828 L. Sephadex G-50 ¥ L@y 0w o357 4 —%
2ET->7 LAIB®DZOY KT3I A%EFig. 32T Te NaCli#fE 4 58 2 WL 4 (T - 1= 20
Horzav 79 AUENIEEL TYLVIER AT 1258 ( Fig. ML 7B A
ENT7527vay (HMW) BIEFIEL L > Tz, TOEMIESEREAE ETXUED
s Tk ERE oy oL e ASND, 2HEHD I UY RS S
7THONLCAdAESCMY (D FREO/NX NS LMW) @M P L CTHNL
2200 =20 BOoN. FNFNIOWCT I VB EIT> ke E¥H5 67 3 AL
MUTED, T IVEEET ) D VDBEEPGVNLDDY AT A Y EEMBBIERIZIE
molee REIDBENEP >T-OTHESIMBULETHDIM EBEBLOEAIIY AT A
VHBEBELHEAL TVWDIDTINS N T 4 M S F U TRWAREMROLE X SN 5,
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2. DEAE chromatography of extracts with distilled water
and 1.0 M NaCl.

A 2.7x17.5 cm column containing DEAE Sephadex A-25 was
equilibrated with 0.05 M phosphate buffer (pH 8.0) con-
taining 0.05 M NaCl and 10 mM mercaptoethanol. The

elution was performed with a gradient over 0.05-0.8 M and
then with 1.0 M NaCl. Flow rate, 65 ml/h; 3.5 ml fractions
collected.
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3. TFractionation on Sephadex G-50 of Cd-containing
material from DEAE-Sephadex A-25. A 2.7x65 cm column
vas equilibrated 10 mM ammonium acetate buffer (pH 7.0).

Rate, 33 ml/h; 3.8 ml fractions collected.

Chlamydomonas sp. DEZKIMLED Y IVI@E I O< 75 LILCdAEETHS N
BORKEWHLDENENLDD2D0HDT LARLE( Fig. 40, KIZIADHFEDEW
W5 A 52, BESephadex G-50 ¥ NWi@Bra~v bS5 7 4 —THBIL L. SR 4 Fig.
4BIZR T, {85745 & SR U DEAE-Sephadex A-2512 A5 L2007 N 57 4 —I2 &
DM A AN CAdMBIEEREL TL £, B DChlamydomonas sp. D7 1 b o 5 F »
DERITEA A VM| IUT N IS TRBENTRNWZEDBDP >z, YILVIRBTESNE
EDDOEHEHLP LCTHFHEADOE—=2IMBESN. TNSDOHDNODIET I/ BEDT
DERT A T IF VOARUENBBNDSE SICHEMOLELSH 5.
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with DW, A;
Sephadex G-50 (A),
the legend to Fig.
4. BERUSEDREA

Chlamydomonas sp. DHEE D p HIKTFEMEIZ D> W TR,

B.
3.

60

Fraction No.

and larger-molecular-mass material from

Conditions are as specified in

Froctionation on Sephadex G-50 of cell-free extract

ZO%MFETIWEEp I 3.5

I TH - 1255
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DO p I A (R b,

HREAMEBELLZVWES ZEGR IR, Sk
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buffer THH N5 TE.

NIRDBRIEAT A TEFZBIPELL LWL ZR 5.

NEFRFOBF RUEREEMEDRT 27 2.
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DEBALND. L. ZVIOEHED)THLDDEN LBFEHNICESNEDOTRIE
MAEXTTFROWDWBE 4 bS5 F VO CAFMAETTHEBFLLHINIZE TN & & 2 W
T il BT IS E TR & & F o oo Chlamydomonas sp. @KL D Y L8 2 11~
b7 LICAdEZEVHD BRI FEDRKENLDENZNWLDD2DHD T L ERL .

2HEDT 4+ b7 3F v - BRAKOFEERCAICBLEBBIISVWTRD SN
Do B—EAKHD T4 brSFrECAdLSRD. BNLTODTEIL 3-4 kba (LMW

PC-Cd#EAK) T BLURMPIONTEIL 6-9 kba., 74 Y FF . Cdoili
FitHead (HMW PC-Cd-S2#AMK) THd. 714 b5 5F 2 (vGlu-Cys),
Gly iZBWVWTnDHIE2,5 1 1 LHMESINTNDLIDT. 3 FED/NE WE4) A F 9 K5
Lize COESDHPLCASHESOSNENSEmALELY AT A VEBMELS LY I Y
BV v aE{EATV e MHIEMEBIE /LY I VB LD 2T I JBA %<
FLnbNTEHE, 3371//(/ A VA EEE DG IO TR0 Tl <R
EYMHOFARMESE X 5N D,

BEEED LIS B, 7S R O R EICEVWTHUMW P C—CdEaIKDOIELENH
EHEXN TS, Chlamydomonas sp. DA K I W A2 EL D FEOKE WHESA ZNIZHY
TL2DPLHNL V. FHHHPLCOERT 4 by I FUMBEENTNDEI LW S ML
DRV SITHERMBLETDH 2. 1BIIE, IBLROHERLS CAdAECIMY MBI T 558
NBHLZEWRP>DT, TV NVRABTHIEENMD Y VN H ARV I4IE (A
VROV NI DT 4 —TRBAEKALESCAMBEIHL TL £ > TEDOHIEILEZ 70
e otee BMEUARANWDILEDTIERDBYVETHA 5. FLTERBEAXRTFFD
B A D, tA,t:*ffi:’Cct@ctoic/\?ﬁ'—I\bhﬁ?ﬁAﬁkénéblfrﬁéo
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Physiological studies of acidophilic and salt tolerant green

alga II. Its growth characteristics and metal tolerance.

Noriko TOMINAGA1 and Hirovyuki TOMINAGA2

1Institute of Environmental Science for
Human Life, Ochanomizu University

2Musashigaoka College

Summary
The effect of pH on the growth of an acidophilic and

salt tolerant green alga, Chlamydomonas sp. isolated {from

acidic saline lake in South Australia, was studied. The
specific growth rates (u) ranged from 0.1 to 0.2 per day at
166 UE m 2 s in the synthetic media containing 15% NaCl
and 0.05 Y buffer. Buffers were glvcine-H,50, .
glyeylglyecine-Hy S0, . and phthalate-H,S0,. The highest wvalue
of H was obtained around pH 3.5.

Chlamydomonas sp. has tolerance to certain heavy

metals. An extract from cells induced by 100 pm‘ CdSO4 was
assayved by gel filtration to investigate mechanisms of metal

tolerance. Chlamvdomonas sp. produced two Cd-containing peaks

that might correspond to the HMW (high molecular weight) and
LMW phytochelatin-Cd complexes recently observed in extracts
from veast, wild mustard and tomato. We examined the
purification and characterization of two peaks. HMW fraction
was lost by NaCl treatment for applicatioﬁ to anion

exchanging chromatography.
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