s
Z006% 1L N

N oK ™R R
Journal of Fishery Sciences of China

Vol 13 Ml
Jamary X006

WKW Chlamydomonas sp. ICE-L f9fisht

WAEH B ML ERE,SWA, KAH,F AL
(1. AN AT (M) IR, 1A WU 264200 2, ICMIT i 011K SRS P MR L 0% 1 Y 2600611

T L Cleamyibmenms . ) 3 S0 00 DERC AR A L F L, 0 0 2009, D BRI 33 F 0 I RO 0 46
W9 Ao A I R 102 TR A o LR IR P W o R 065 o ok L ) LRI R,
U Oudamybmrwm wemesdins VUEF RN T 99 8L it LR RS ER TR TR EAREL. W
BN TR RN AR R L, RN o 0 T M (SO0) A REOMDA) R R

WA AR R RGBS BT A, R LE Y, BN N N,
R L o by A DR P L RRE T P O L L L T o e D b 2 L S B O M

[op ™ A7, 2006, 13(1):73 - ™8|

00 O - ey wp. JCE L) s BLER TR
HESFET a8 0 TMERR: A

LA Y 0 R, LU R L
WM R R W, BN

RAR S e R BRSO - R
. TErd BRI, M K KL 08 S S 0 AL

BBSr. ek KRt F oMW LE, X
LRSS BT T L AL F LR TR AR
e AR P FRESE B QRN R
LKA MK R K . (R
AL o A A T B T
W ) B A IR, (MR R

R 71 I e o 0 % 1 e ok
#E ORI e, BT EEAE, ML T

LNCES MR USSR L 2 ST LS
M REAE M. B, 8 7R O, ok
AL SRS i e A RN 1 B, WA DK fE B e 1
B NG, 0 1 i, PO A ) S AN Kk
M. TR A R 1 o NP0
SPOE A0 ) Cof Y 2 B T AL @RI AR
1956 5, Bun % "0 7008 b ok o AR 7740000 .

FLE, A5 B REFE T ok 0 B 2 B S
EYRE LS ARESNKY? Y, A 20 i

90 4L, Mk is B R TGP R RN

WWMEN 2008 - 01 - 19, BT AN, WS - -
B R RS T R D IR | | S0s00000 )

EWMME: 1005 8737 - (200601 0073 06

LR A 8.0 SR 8 il 1% BT
FEC%, 2000 6, [NROR T MO R I SO AD

1A BT T R O BT L e e
e EZ DTS WESUE o WL R T

RS A5 85 0 0 3 1 ) W T 1A R L
FEULAMM@ETET Y, L SRV D KR
SO PO o, oha A DKM DR RS EIS K
L33 ks TIPS SR N
LLES DISEELT S L S L] e L LB
ABRBIFTAMMEERE, dHEXR

( Chlamydomanas sp. ICE-LIMOGEFERICRAR
I CE A § I, - B S 7 DU AR T L R
AR ) 0 3 R, O R R A

AU AN U AR LA, R R LR
HeULIE W M TR AR 8 k.

| RSNk

1.1 &8

IHBEKA (hlamwdomaonas sp. ICE-L(EUFR
R W A L e R R S ST, &
WA U AR AE Ouamdosmona monading

(EUFRETEHSON TN, S KRER.

AR TR 9T - DY) AR SN R R E el keegneeclong® 163, o

ARER Wk

PDF L "pdfFactory Pro™ i FHf A www. fineprint.com.cn



http://www.fineprint.com.cn

i THEk™R T

NG

1.2 $EARONE

SN O R IS0 P R N T AW
0 Prosmschi SETEAE" b ARMEIEIY Y S W0 ml. ',
JE 150 ml, fE 250 ml. #9 = MRCP TR, A NaCL
VRN IS KR 1.2.3.4
WS 459 30.66.99,132 # 165, KER FIEM(4
~BU VNS EMN, MY 2030 pE-m -5 ',
ENUNE 2L 2D AR OB IR, 0¥
MM 0.2.4.6.8.10.12.14,16 #0 18 XMl
MO N 2 M N, RN 4K,
HOF-EiiN.

1.3 MESETErmNE
SR 0.2.4.6. 8,10, 12. 14,16 @

18 FIGE LN 99 Bl FROMF. 4 T, 1000 g 3
o 10 min, REAG T4 U WOe 00 220 T ACbil 2 0, 1L
BRAM RN, MKSETRGR 8RR,
PHECLF MM R E (e RATEME R AR
SN O EMDA) T MR R e
ARCTHA) EE"Y) MR Y M R =M

BT At SO0 O e R L
M ONET) AR RGE " Wi, U8 NET At

AR SO% MR | TS PE MR, AR 33 R
P A o B 00 R ORE 3 0, RUY- S

1.1 SkAR
PR R I A ) AL TR R A

B Salimiry
- 11 - he -l

=b-111 - s

A

e cml)
Dum__
¥ B §

2 4 & F W0 12 MW B N

39 Feny el
Culbtuiscd thss

L EWETCRR R U S W R LN
BF AL 99,132 M 165 FREMB M FEAUN
WEHERREAL MY 33 S JCIR A M LR BN ROy
A AL 33 F 6 — 12 o ek i ey el W3
12 KRS 1.8 10" ml. ', KEBARE
BrEL M Rl 2-6d YHRLK
WL 12 KM . N 1410wl &
W66 FokMMg IR BRL, #ite-104d
B AR LS, O 14 AP R 1. 3% 10"l '
L1107 enl "OSRE A E N, G M F
B MR RO, 4 66 =199 Bhil) FMEE K

MErfE2—8d M6~ 124,12 d 85 55 Wik v
ﬁ. I'ﬂ’mL '“ﬂ'.ﬂﬁllﬂ'lﬂ-"- ﬂlﬂ FI*

NESTE LR MM s L, (8N
S0 ml "OORCEE. PKRECESRIY 165 F{LIEM
Sd EMIEIE MR LT, BRI
iR RN 132 W16s FaMOUREadRo
dEEREANENGEC.

2.2 HETKE Ouampdomonas sp. B RENNE

e AR Ak Bl 2 . ok P MDA YRk
WX 1.29 nmol-g T(DW) R B8P MDART

BIA Y 044 nmolog '(DW), 8K RERN 2.9
(M 2), iR CREI 99) Bt T, Rl MDA
03 NREER B b P R 12 e Ry
M 14 TEET S KAYUAR
(1.09 nmol-g ' DW), JL T B0 BE0Y 2 1, (i
ASF R A R0 Yk ¥,

R Salimary
- 11 M- bl

=131 - |85

aEn ' -ml™)
Dierery

1 4 & B W0 12 M BN
MR
L altEresd L

M AR F A R R R
Fa. | Cimreeth corees of @ blambomsnes sp. ICE-L UA) and 7. seomading (1) wnder dilferem salimitis

1 Prowssadl | Wloabin wned peesguonts of the eullivatem of oo slewe] A | Cultures, srsl eollerviors ol slgss [0 Proavedivgs o the U8 Jgmn Gl

Heluww. Jap. Son. e Moy, 1006861 - 75,

PDF L "pdfFactory Pro™ i FHf A www. fineprint.com.cn



http://www.fineprint.com.cn

WLEE % A O el s IR )

wm
= 14 - EM Salinmy
g - 1]
1'! +“’
T
]II_!- i
=§|n- -
]
! s
E un i i e i i §
L] | 4 & L] m 12 4 s M
B
Cuirured tems

M2 o A T MDA, Y R
Fig.2 Effors of salinity on MUA coneent e © By
alrsneans mp. [A) sl €. swmsaalina ()

CERLA AR I MO0 ERE IR T, okl fkeh
SODMENRE(YEL0.TISU-g " DW) LR
MR(FH0.35U "DWIH 2.04 18(E 3), 318
M0 TSR SOD WGBS NN, MR
WL Tt W 6 A REQRIA SN, H5 05 N FIRED
U TR0 D000 1 TR W 12 KON R,
SR AR B .

12 EM Salimiry
== 1)
- "

& § 0 12 14 18 In
e
bt e

M3 I A SO0 S

Fig.d Effeces of slniy on SN scinty in Chlasry-
owomas wp. (A and . somcdling (H)

BEE LR EERITF EREATEN Y
iAol 5%, Mo MAMEY 74.5%, HHE
17.45%. 300K F, kR B SR e
R 00 6 P Ak A, L R G A B AR
T R, Y 2 G QUL P e,
T FRROY.

WA S vpoo] LT S, o R A D ) M
MYHERE0IU-g 'DW, S THHSR
(12.5 Ug "W). “fRRefi 25 3 004t ia
O RN AE R, LR R W8

ISR, X WY 86.5 Urg ' DW, LN TR,
MERENe -TRAENKT, ATHETHER
BURERME, [,

i MY Sebowey
- 1
I = ¥

= o= W

W e A ) R
Fig.4  Filects of sabimity on shevimolyie lesbeagee m (hamy:
dhwmcmsas 3pp. (A) and . momadina (B)

. BN Salimity
E ik - 1)
'r- L] - -
sjw
== a0
i

L

sl iiil—r
@ 1 4 % B W 12 MWDB
® &M d
€ whiared twrrr

PSRRI (A o B R {0
Fig.5 Kt ol salinity ob Prolioe combeit o (Mamy
it mp. (A il 07, sviomadions (1)

3 itig

1 WaEExEMMRRE

SR ACK A, K YR AR, ik
Il ot Do AR PR 0 A K
BT kA L M2 1992 O, Seovens' " TRRT

B Fxslin. M T, Aok,
A -EY - 27.6T  MEWMIL - 6570, MM

HEMYRRAE, AL R /D, 65 7T R R
LUER B UL PURE L RN 1 LT LY
PR ARRCHEMI AL D TR R KRR
BEAE A, TR PO AN TR K S
G, RO o0 e O LY 410
are® 2638 26 107 k™ 171 0 D N

PDF L "pdfFactory Pro™ i FHf A www. fineprint.com.cn



http://www.fineprint.com.cn

™ R K~ BT

LiREE

FENLOGAL N W IR K . CEMK 1 B KRR
A, PR AR B A 1S R e A fE
PLB, WA SRR L o] LU, o R 2
ARG FIMUMIERIE. L KRATRRER,3
M QM AL F oKL IE 7. L R
A0 0 R TH A R WA RS T A
Jili A el (o o A RSB £ R Ry
W A0 0 S A ( Py -
maomuy sp. IGHLERPERL T 7 ME S 8 5,2 IRRE
EFERENE KRZRNOW. xR
W] ERE MR A, RN
RN Thalasiosire sp. ) I

RVEETT TOE  SERLOEAR L 40 1 o] B 6 0 34 i
M. WS KmanmiE,
3.2 MEOWMASKERENOXR

LN, L 0 i 0K TR (Biology radical
injury theory) " CEM BEWEBR FE T
FHAZTHEN. EERAY Nt AR
B GV £ ok RGO R 1 9 A 10 T U N L
S 10 by RGO o1 oh o LA, (I R RS
R LT R A 1R | R Y
MO A, AR RO PR TR IR
A, R R N ORI, AR, K
TR EEORART, RYIRAT AT WL
fhits i EMNEHSRR.

SO RFFG FrEMMmM D - 020k A
P AGRNE, TR RRE A OF -, INBKR

FEN T SOD I 3 Gk, i 5 7 R, A 1Y
95 7 R WAL R T RO . SOD Xk
K, ASDL AL ¥ IR F1 i1 AR AR 7, W T LRk R
EMPIOER - ERL. NIRRT, A OUA

P MR R I o R LR A D, W L
MR SR EP RN, EikMbiacs
~10) F. O LALS'™ R A s Mk SOD ISR
& WL WAL, MYk IS 2 BW,

MDA BT WO Lo, £ Wik
RARE/AN, AL TeMD:WmE. L
AT B O MO L e R
FEMIR D - T R RN (GAPDHD) i 15 1,
MDA [ 48 %eon B2 8 AR 5L, 0% 47 iR fy
MABCICREN B0, ok R MDA 09
MR 34N, o] A, R G TR
T RS 0 5 AL SR A 9 10RO FLER IR Y

FESE M am e F fE UM, 3 5 fER kit
F UL SemEi e, (RPEE 00 MDA & &t B AR
MR Y. ORI DR TR0 X
B Mi{ Zostera marina 1. )IFREM BN 9L LR MDA
{3 Ik Rl 1O P 0
SRR WY e RN T AN
OEfEL SRR BW ST 0 L PR AN
o] EABG (LM S ORI A . b M
¥R AV P I ) Y o M
FIMRAGDCIE. )%, RN SE oF L0 I 1) 580
R o S ok DA AT MR BUR .
R AT, iFE M AaLbO FMARE L
WS AT A R BUR AR
fiE i A2 2, RARBCER T, KR Ohlamy
domanas sp. ‘PHEART Y S FRUN ¢iBiE
W ERERON IR, R WA R
% R kBT RR R 0 T N RTM
SUNR LS, AN ERIEM O T, ob e o 1 R BUR Y
TERy B RO A Y R (DMSP)
AN TR 0 AR e T

4 MR

by b 'R U R A RSN N
W] A0 SRRSO i ) A MR
28 A A~ B A R LA A~ ) 0 48 s S, U ORI R
LB RN ey, 2 AR, i,
CRIAL PR ENTIE RN S SRR
9 L A R e SRS £ S O RN Y A

$ X R MR O AR B e A, i A
P MM EA R EEE MDA L SO PR ¥ it 1L

i LS WO A< B S T 1 N S kb i i
WS Y.

[ = 54 F

(0] Pasi ) S, Woesd Z ] F. Misresbgee sod Asstarsic sn-ior [
Souare, 1983, 9M 1) 1 2% - | 26

(2] Semb M G, Sulliven U W, Son e encmobinl s ¥
The werienl mwwnem of dissoars m =n Amereric = o o
mity [1]. ) Phyeul, 1985, 21010, 401 - 408,

[ 3] i 1) L. Sedlliven C W, Ackdey S F. Saw o miceobial om
marties i Aomsrrries [ ] Waoscloree, 19885, (4] M)
%

141 Anjs Emoer. Cheiston Wirnche . Adsgustion wsl socston of
g racth ared plwsosrslemes of B Antane s dew s bw 1e

PDF L "pdfFactory Pro™ i FHf A www. fineprint.com.cn



http://www.fineprint.com.cn

wim

[ TR S HUTVFT ) Y s—— | n

[5°

[7]

iw]

[wa
11l
(12}

13}

[14]

w1, Pobse Fad, 200D, 23; 609 GIR

U opufboysy B K Cold swigrmnen o Amiarora macssegee
el s dearl of vebie bt e el s ]|
Poder ol 3000, 1%, X23- X34

T bk T, Agnelbers ], Py V1. o sl Long- ovwm ollores of -

vkt pubatisy on gres b sl phvtcsseilee ey of
priur el prd et sl [ )1 M Dl 202, 1400,
HI=-i1in

MM, R MR, W UV S
RIS WL AR, 2020d); 92 -
e, mLR, ¢ .Y UVHENRE RN
AL PR e YL T AN,
s, XMEN: 13- 1R

. . 1 LW & T T R
Uv-BENMEneS)]. NPHT, 200, 280%) 28 -

M.

H OASEE NER.Y UVERAERERAESN
EmRnEaraT ) R, o0, 2ii) 21 -8,
R R, MWLM R TR,
(L L8

RN N AT RN N
W, 1emei2), 5% ST,

TR, A el AT B
FELAL DR AT, 10, 16{3). a8
¥ R MW TERRRT M) TR PN R N

l15]

i

Ly

|18’

2]

(22}

b))

[24]

s
Sapsarm | B The Arsrcve gascki v onvsyssomal | | Do,
s, 4%, 12 1.

Thwerass 13 M, | Rorkovm 13 5 Arsare son woe—s laline b
ensrvmghiles | ] Sceweee. MEI2 . 39S, 641 6dd

Arrig K . Worthen [ L. Lisotse M P, ot sl Prisary prake
jm i Amsarvtic us wow | Soewe, 1997, 296 - WD
b W PR EAN.Y B AR
{ Tsdmamirs wp. V9 PAU )| NIV R-P ., 2000.29012),
- al.

A H 13 A ey st on Irew raslicnd el sscionam rhem
syl 1. ] Gemmscd. 199, 10; 298 - 200,
PG EW . ) B Y R MR

R . (e, 1500 40 - 27
VE Uhnas Jonng, HAL Ko Fu. Efforis of sigstion & vevind

ey on wee eneyrors” skt obermnes o e pheeskogod
rhnges of Eclgres (1], Acw oo Smics, 2000, 807}
THE - T,

A L. WAL AN LREY TR RRGE
SO0 MACMTNL. 3000, 20(8) 818 - K28,

Sabes A Shovin T E. Nabjum P Commmriaon of pilas xvu
romadatwn wn emiiom ool sevsfrggs o fwn odirvstes of b uin
e L. clllevig in sy wileraree( )] Incian | Fige i, 1995,

A3 199 - B4
EHES, AN, TEN.F. SO HRESNT NN

D] mSMECTTE. 1995, 2101): 83 - 88

PDF L "pdfFactory Pro™ i FHf A www. fineprint.com.cn



http://www.fineprint.com.cn

™ L LI Wl L AR

Salt resistance of Antarctic ice microalga Chlamydomonas sp.

KAN Guang-feng'-? . ZHIENG Zhou® . JIANG Ying-hui® . MIAO Jin-lai®, ZHANG Ho-tae®, L1 Guangyor'
(1. Schond of 1he Oesinn, Harlsin Dnstitite of Tochaoksggy 51 Welm, Wehm 264209, Chire: 2. Koy Lalsorsiory of Manne Do sine
Sulwianees, Sinte varse Admnestratee, Chrgdas 266061, Chins )

Ahstract : Antarctic ice micnmlgae can survive and thrive in channels or pores with high salinity water in
Antarctic ice layer. In this study, Amarctic ice microalgn  Chlam ydomonas sp. 1CE-L, wolated fnm
Antarctic ses e samples collected in 18th Chinese Antarctic expedition during 20012002, was usd as
studied material. The resistance of Chlamdomanas sp, 1CE-L 10 dilferent salinity wis determined with
musophilic mecroalgs {hlamelmonas monading s amtrol, and the rosulis showod that 1w specos of mis
croalgae could both grow nomally a1 salinity 33, (Blameiomonas sp. KE-L grow slowly s ithe bogin
ning, but incronsed quickly afier 6 days snd got 1o the maximal growth on the 14th day. when the cell den-
sity was 1.8 % 107 mL. ', Mesophilic microalga €. monading grew quickly, and its exponential growth
phase was from the second day 10 the sixth day of culiure, when the change of cell density was slightly. At
salinities 66 and 99, the growth curves of ice micromlge were alike. Aler the adaptation of 8 = 10 days in
high salinity, (Mamylomonas sp. 1CE L began to grow mapidly, and got 1o maximal density on the 14ih
day. For mesophilic microalga C. momading . the exponential growth phase were from the second diy w

the Bth day and [num the 6th day to the [2th day respectively a1 salinities 66 and 99, and their maimal
density were 107 mL ! and 0,85 % 107 ml ~ resgectively on the 121h day. The denssty of €hdasmydommna

wp. JCE-L almost did not change st salinity 132, maintained st about 5% 107 mL ', However., the sbinity
132 was faial 10 mesophilic microalga with no livable coll after the 6th day. Both iee and mesophilic micnl-
ga could not survive st the salinity of 165, and all cells were bleached and dead on the 8th and the 6th days
respectively. This study indicates Antarctic ioe microalgac were tested in s wider mnge o ressstance © high
sulinity. At the sume time, some biochemical changes in Chlamwlomonas sp. 1CE- L related w0 sbinity e
sistance were alwo determined. The contents of Superoxide [Dismutase (SOD), Maudondisddehyde (MDA)
and proline in Antarctic e mucroalga were ligher than those 1o mesophilic micnalgs, while the cell mom-
beane permealbslity was krwer. At high salinity pressare of 99, the oontenins of SO0, MIDW and peline in-
cronsed, and the same 10 cell membrane permeability. 5o the conclusion s that the contenits of S0,
MDA, proline and the ool membrane permeability oaen indicmie the sall resistance of Antaretic e micreal
ga. [ Journal of Fishery Sciences of China,2006,13(1):73 - 78)

Key words: Antarctic ice macroalga ( Chlam slomones sp. [CE-L); sali resistance
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