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Effects of glucose on activities of Glycerol-3-
phosphate dehydrogenase of Dunaliella salina
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Abstract; D, salina is the single-cell green alga with strong anti-osmosis ability,and glycerol has the very important role
in the process of osmosis regulation. Glucose(Glu)had weak effect on the increase of cell density of D. salina,but could
obviously promote the accumulation of intracellular glycerol(Gly)of the alga,and the effect linearly correlated remarkably
with intracellular Gly concentration(R? =0. 9604, P==0. 01) ,when the concentration of glucose was between 0—15 g/L.
Upon Glu being 15 g/L, the accumulation of intracellular Gly reached maximal value of 7.80 pg/cell, which was 1. 88
times of the control treatment., Intracellular Gly concentration linearly correlated remarkably with the consumption of
Glu(R? =0, 9982, P=0.01). Glu could clearly increase the intracellular protein content,activity of glycerol-3-phosphate
dehydrogenase(GPDH), and the total amount of intracellular protein, activity of GPDH, specific activity of GPDH
reached maximal values,which were 1. 354,4. 384 and 3. 229 times of that of control treatment, respectively, when the
concentration of Glu was at 15 g/L. Data indicated that,when Glu being at 15 g/L, the amount of intracellular protein
just increased slightly, while the activity and the specific activity of GPDH increased very dramatically;the change of os-
mostic pressure resulted by Glu might induced the synthesis of some new isoenzymes.
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YR (& %,1991,1992) , REAMA A —KEITH
BB BEEMREHER, B H mIEFREHEE (Ben
amotz & Aron, 1983; Gimmler & Meller, 1981; Haus
& Wegmann,1984) , Xt &b 57 &k ¥k BF A5 4b B B R
B, TR RN B MR E L EARNINABIREE.
EHHMRBIBTE I HMEINEE/EH . ZEA
FE R B . — T E S B fn 3-B% BR H iy A & B8 (GP-
DH) ; 4k i F NAD* 8§ GPDH B§ Ak & 1k 3-B%
B H M MBEER — DI EE Z R B T 45 = B, B H A
BRAPHE-IXER. SBRE MBS Z
FETFHY AYMEEYHERT.

AHEHNEEEFRNEBRERAMRENAR, X
A A—-EA N HTRIFEK (G, 1999,
FHRHEUANTUEDERMERR BT AE
FRRA  MAEER TFTEAKATERHP=IH
MEBBEH%,2003). BENHERIKERGIE
B EENNHmE R’ IMISE,20060), B &
KBLBESSHMAE A E Bk ENAE,
Rt 2B EE NS (EEH%,2000), Xt
ERHMHMAEYERRERERXGTRATRER
FURHBMRPEITEBEHTAIBEAEKRER
B TR R T LA S AR M P H T B K
BEER BEEXNHMAMER P HCEEE -BRY
MR EHAE AR ERTRS LR, LB
HELREANM R AR EEET AL BAEmE
GPDH B IEHERE R, Ryt — 5§ R ¥ H w5
VERESE,

O R i I

1.1 BEMIESE

HERHRBENAPENERET SEFTRNE
TR 25T REAMAHARE. RAKRM®
Johnson $%5E E (BRES,1992) 4 K8 H %
VERIME S8 0.5.10.15.20 g/L; YRR E R 60
pmol photon » m? « s, YEEEH, R 14 h: 10 h, {8 F
27 C,EMWBEE R 2.2X10° 4~/mL,
1.2 EMAEENIE

F R 66 EELTE 430 nm U ZE FE A OD fH,
REREBHOTREFHREN AT ES OD430
HZBEIMEHXRR TR BHAMEEE, |3 KA
AL 58 P {E .

1.3 RN HEMKRAE

# 18 Ben-Amotz & Avron(1978) i B HRY
. B 5 mL 9B, £ 3 000 rpm B L 15
min, % EE,, ME B KB LOUER—K, X EEET
TEEEPIMA 1.5 mL Z848KFM 0.2 mL =ZEHF e,
8 000 g B> 20 min ZREHRULIE. W30 pL k
B, MEMWAKZE 0.2 mL, BME BB 0.2
mL, 35 /F EEFFIL 5 min, BN 2.5 mL ZEtH
R (ZBEAE : BABE=1:99),M#EES,42 C
fEE K 20 min, 410 nm #) OD {4, RIELH HH
MinEERER R T EERPNEREE, 3N
TR 1E.
1.4 ERRy AR

BIEFE 12 d BEWKTE 4 500X g B.OWUER 15
EY 5 g, 20 mL 2 #p K (Tris-HCI, 50 mmol/L;
Na,~-EDTA,5 mmol/L; DTT,1 mmol/L;pH7.6),
VKGR BRE , A T R 200 W, B Ak R 1E] 8 s,
1% 30 s, H4EH 10 )., 4 °C 40 000X g B L» 30
min, B _EERIERHERRERSE, 1999,
1.5 BiEERRE

PR R W B (DHAP) & R i I L F A%
50 mmol/LHEPES £ r #& (pH7. 6).0. 4 mmol/L
DHAP.0. 16 mmol/L NADH.5~50 pL E§W GRES
EABEEINE YA, BER 1 mL., REMMA
HEBF G, REBER 25 C, Aot B 340
nm 2t & 47 /3 B 9 OD {H A9 284k, B 3 M E1T4L
HHVHE. ELAREZSET REFEBLHER 1
pmol DHAP B EF B I — M EEE R AL (U) (BRER
2 .1999),
1.6 EARKBHAE

ORI E R A RS B (FEWHE,1980),
UEmEBBELNERE, X 3 MRTLAENTF
HE.
1.7 EFEENE

EEMEMERA 3,5-“HE KR QL
F149,2002)

2 &R

L1 EHERRERREN AN EHMBREGZN

ERFEF LR EMEE 0.5.10,15,20 g/L
HEH GEEERX 2JdE NEHEHAREERH
MER.GRNE 1,
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Fig.1 Effect of glucose on the growth and the Fig. 2 The growth of D. salina and
intracellular glycerol content of D, salina glucose consumption
HELALUES, AEXN AR mE e
7 .
REHEWRBIER, £ 0~15 g/L RN
MWES KA H MR R B E Mk (y=0. 2306+ T 1.2
4.0995,R*=0.9604) , Hj & MWK H £ B 15 g/L Bf, 3 S
BRAHMRRZR LB EEME, N 7. 799 pg/cell, Bt PE% 0.8 %gg
BIRET 88. 2% ; keI HHEEHNRATH ?{; 20 1 R 0.4
TR TR N 0 O 2 8 g ® mEE
MR RRERR B, R E OB AR R 05 10 5 20 25
A REBEMER BRERAE, YREHERE R BEFERE (e/L)

10 g/L B, H B 40 Mo % B ik Bt K, o 85. 23X 10° 4>
/mL AL SRR T 4. 7%, BEBEEKE KT 15
g/LHSFEEFEHMET .

E 2 57N ER BE X A % 0 1Y R A 0L R B R
E15g/L), MEMAMRBEH M, BFRBE PO
M EREM, AT E TR, HmkES
B P E R B E iM% (r=-0.879,P=0.0D, 5
BEHEOHEEREEMA(E 1,r=0.9982,P=
0.01), WA, ELBEANM AT LR B &0 & B H i,
HTRFEK,

22 AN AEEARSENRIY

A [5 ¥e JE A ) 2  H  WR P R A R B
finE 3 iR, WE 3R FEBIEWE R 0~15 g/L
WEAHEREARKEEED SRR —ERIFR
BE(R*=0.8962)., #&E M 15g/L B FB P ERK
NEARERELUACLAES, KX 87.03
pg/mL, X RIBE T 36.3%. WEBEEREX 20
g/L B, B4 KOREE S, B B BT AR E MY 8L,
BEFREHEENEFRIVEERSE.

2.3 BE¥EX % GPDH it H) 20y

HEWEX BEiAN GPDH BERRmNE 3 fr

/. TE pH7.6 Bt GPDH #{b B R — R W EE R R

B3 #RPEIEER GPDH Bt
MEAERARSEOEE
Fig. 3 Effects of glucose on activities of GPDH and
intracellular protein content of D. salina

SHRHM, AR EHEEEELHEAEERAKN
GPDH MEHN AR/NMEEHEESR. WNEHTL
Fii GPDH B R BE S ERAH B &
B RARDL R SRR 15 g/L Bk
Bl A, WA A EEIE N 1. 415 U/mL, &3t B
4.398 5.
2AFEHENEESN A GPDHBEMNEERMN
H R 1)

H LA _E SR E A, LA 4 GPDH g
B BEARWE(BEE/ERQ R RS, HFS5WRCE
HERHLE. SR LKL, AR 1TEN, 44
BVEWE R 15 g/L B, B MR H R R 2 &K
K. 7. 80 pg/cell, Bhif B9 GPDH B I 8 35 | &
4 0.275 pU/cell, B X FRAY 4. 384 £5, HItLIHE
i, BN ERSERCERMHENES, 252
%t #RAY 1. 354 1 3. 229 . Wi7E 5 g/L #1 10 g/L
MBS, REH & BEESE W,
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EBrYE M MREAREE BENEZRNLEE,
REWEMAEM.

3 Wi

BEMAELHBRUNBEBOERT 28R
S-BERRH MBS M BEER — BRI, BT & & B R I L
AZRBRIEAE EMP 84, 5 E T NAD {R#H
GPDH B TR RN 3-BERR H 1, it 3t A H
AW X ERPHE —FBRRM. 4 NADY
Kk #i: GPDH B8 /K Ei H ik E H A0 o i A
WERhEmEmE T N RRSEE, B kE
REH M EBKFE . WAL EEE KA
BT EREHSTRFER N THRENAREER
A, Bk R 5 B P AR 4 A (B R
SHRBEHMAORELAFHABMEM £ 0~15 g/L ik

EAEAHERES BMORBEEREMKX, EXH
20 g/LXFMBRTIRE. ARFEERBBTLUEE
FMAGEBEETRFRER.ARZEH. ARBF
(2006) %38 , FESRZ LR BT BME R 20067,
HEEAAHM BEARSEYEIRREEBEXEBE
HEARFEAEBEZERERE, B AEEENKRE
BAXKBFAXRTOKRE, KPERER/RHE—F
BBFE . Fujii(1991) RARF I E FEMNES
EEHTEHES Dunaliella tertiolecta B H M. &
A L ZZEERERN NaCl, 2= X ¥R B = #i a5
AUBASERKAERSHARAETmOSE. BN
WENHBEX EENE R ERF AR T
RETUAMAHEE I TRFER ANEERES
HEXNEBEERKMHNERTRSRFRERR,
BRELFEN NaCl B HEX W AR FEYR5 R
BB R T ZOLH RS —H R, FTERIT

®1 FEEMEMEREHER.GPPDHRBEMREEANKIA

Table 1 Effects of glucose on glycerol,protein content and activities of GPDH of single cell of D. salina

# % B Glucose concentration (g/1.)

0 5 10 15 20
H & B Glycerol (pg/cell) 4.14440.123 5.40340.106 5.96840.431 7.800:£0.362 7.66340.321
SC Wy /% B8 Experiment/control 1. 000 1. 304 1. 440 1.882 1. 849
B 15 Activity of GPDH (pU/cell) 0.06340.001 0.09740.010 0.09940.017 0.275+0.009 0.15840.025
SC B /%t B8 Experiment/control 1. 000 1,574 1. 649 4,384 2.549
B [ Protein (pg/cell) 12.52+40.605 14.8340.890 13.82+40.319 16.9440.725 13.6440.554
Sz /%t B8 Experiment/control 1. 000 1,187 1.104 1. 354 1. 090
H.3% Specific activity of GPDH (U/mg protein)  5.042+0.197 6.6174£1.062 7.208+1.415 16.2941.238 11.544+1.387
8% /% B8 Experiment/control 1. 000 1,307 1. 439 3.229 2.308

BWARFR KRG R X Fh2EH .

HEVEXT LM A GPDH B1E  EAR KK
B G ) #R7E 15 g/L B ik Bl B KME, 7 10~
15 g/L Z a7/ £ B KB4k, X R R 46 55 B 4 5 #0
H AR B LR AR LB, 7E 10 g/L HH
BERE S GPDH BEWE BB R K HIE 3 MELH1 2
SPEREY 1.649.1.104.1. 439 /%, W 1E 15 g/L Hi &k
B 3 AMES 2 X BB A 4. 384, 1. 354,3. 229
fE,ATUBFLRARANEARESEE WAL, H GP-
DH B§iE MIILIE A RIEEHE . HWTEESR 3 E
ERRTHRAHBEHAERZR . OBRREENH
HREFETERNE SR, AREEEREERAH
HMEERAYEENTEIBHEEEL/, H
BNV R NS 3 GPDH BEHRE R e
BROMEERERNIFSE LA FEBI7E 15 g/L #
R, ESFMNEAR(ATIE NG R(EEAE

SR 1354 F5): OF MR BAE RN ME M,
SEEAR A HE R RIEERE (3. 229 %), BEEE
WA 4.384 5. BTMLBLL BLA A ¥ GPDH B &
BRREZWAKN,{HEERE GPDH 33 B IE 1
WA, 7E 20 g/L B &Ml 40 3 BB B P B R AE S 0L
B IR B0 B AR R T T ok B R 2 W B 410 1 2800 » 40 B 3
B . AEALYREEM, HEE. LSRR
f9 2. 549 1 2. 308 £,

RS 5B HERY K GPDH 7€ 3 M3 B
(BRE%E,1999, 452588 %4 THM. B
BRAHMBREN AR BEMRAEESITRAE
MEE . ZEESBBERTAXRROME HFRIANAE
FHEENTLT] XN BOE, # M-S BCH MWK
FELEA MEZEBHOSESERBEPBERANT A
FE Tk, Sadka Z(199DINNTER B E BB 1T 12
FEREFHEARMA R BFIEBERATNEA
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(K% GPDH BE MR AR ME VLA,
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