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EFFECTS OF PROTEIN MODIFIERS ON
PHOTOSYNTHESIS IN DUNALIELLA SALINA

Jiang Yueling
{ Department of Biology, Guangzhou Teackers College, Guangzhou 510400)

Lin Zhifang Peng Changlian
{South China Institute of Botany, Academia Sinica, Guangzhou 510650)

Abstract Three protein modifiers, butanedione (BTD), N-bromosuccinimide {NBS} and

pchloromercuribenzoic acid (pCMB), were used to treat cells of a pgreen marine alga,
* Dunaliella salina. The photosynthetic oxygen evolution and absorption spectra were
studied by oxygen electrode and spectrophotometer.

All of the used modifiers inhibited the photosynthetic rate of Dunaliella salina to a
certain extent. The inhibition was 14.6% (BTD, ¢.21 mmol/L), 21.4% (NBS, 0.02 mmol/L)
and 39.7% (pCMB, 0.1 mmol/L), respectively. A complete loss of photosynthetic capacity
was found in the presence of 0.17 mmol/L pCMB or 0.7 mmol/L NBS.

The absorbance in visible wavelength of 400 - 700 nm was reduced by three modifiers.
The decrease of main absorption peak at 678 nm was slightly larger than that of another
main peak at 436 nm. In ultraviolet spectra (200 — 300 nm)} of D. salina cells, treatment of
pCMB and BTD decreased the absorbance of the 203 nm peak, while NBS treatment
induced a red shift of wavelength about 13 nm. After hypoosmotic shocking of cells, the
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chemical modification of proteins resulted in much obvious changes in ultraviolet spectra
patterns. UV spectrum showed a wide absorption plateau in the range of 214 nm to
237 nm when cells were treated with pCMB, but in the presence of BTD or NBS, red
shifts from initial peak (203 nm) to 233 nm or to 250 nm, respectively, with declining
peak height were abserved.

A negative differential peak at 210 nm was displayed for modified cells in ultraviolet
differential absorption spectra. It was further shifted to 225 nm (NBS), 245.5 nm (# CMB)
and 212 nm (BTD), when the modifiers concentration increased to 5 mmol/L. The
possible reason for the reduction of the photosynthetic rate by protein modifiers is
discussed.

Key words Dunaliella salina; Protein modifier; Photosynthesis: Absorption spectrum
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EL B Dunaliella salina 1009 fiEpE W5 A L F R M. BMMPWTEST 2 mol/L NaCl @)
ASP Hedidkep, 25°C, 200 pmol m%' BT 25 d. HBHTESET 800 xe &L 10 min,
IERAMMERTT 2 mol/L NaClf§H. .
ERERESUNHTENRA L EENE N REE R RE#HE 2 mol/L NaCl -~
10 mmol/L NaHCO,, 50 mmol/L BEEZ&E0HE pH7.5. WEMEH B 25 C RAGEMEM
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10 min /5, EXSHEERENZE, 30 mn FERERENE, BriREmEESN
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ABUACTE F AR, B& SrhAMB R & —F () HEERSIE, MAGLH D &M
BH—hEmE R m—fEmfEE. S M0E0EBREMNE AYTEHER
20 ug.

2 AR
2.0 AFEHHRERE NS REEE A

= #b 2% (NBS, pCMB # BTD) ¥ a2
MERMEARATEERLEWHED HEE 10 0.17 047
ET. 021 mmolL # BTD #l %1 % & f £& &
H14.6%. 0.02 mmol/L § NBS # %l 21.4%. M £
0.1 mmol/L fff pCMB 041 39.7%. MHIKIE 2 of
TR, ASHERFIRER o 0.
FA AR ROWE % FHD D). NBS M £ 0 oo
W fE AR, BID #5, oCMB B{EM K = af 02
H1, 0.17 mmol/L#JpCMB # 0.07 mmol/L ] NBS . i
BIEESE 3P Hldh 38 m X6 &, T 0.42 mmol/L #Y BTD pCMB NBS
BTD Wil 25% RIREER. AIMEBEES Kb . Egﬁﬁﬁiﬁiﬁ;ﬁmm
ﬁﬁ@%ﬂﬁ%ﬁ@ﬁﬁﬁﬁm{%ﬁ:, EIEHEF%{E&‘%&E{] Fig. 1 The inhibition of protein modifiers on
FEEIhEE. photosynthetic rate in Dunaliella satina
2.2 LB TR SR A The sonir atave cuch s & e
FE300 — 700 nm {E‘:&':F‘, Eﬁé{ﬂﬂﬂﬁﬁ?436 nm. concentration (mmol/L) of modifiers

678 nm B 478 nm BHIKH. X5 French S Euglena MK Bl H 675 nm M
436 nm WUTH ML, pCMB (0.17 mmol/L) #1 BTD (0.21 mmol/L) B#Hih ¥ A Rk, {Hxt
BAEIEERNAE R (E2B) . A, BTD M 678 nm MRIL T 6.5%. 436 num T 10%,
BIMIER T 436 nm/678 nm Bg b, ABEOBEMERT, RELEBEHN=TEHESEHE
THE, B 436 nm BETFE(H 24).

B A 4 AR 6 (200 — 300 nm) RE—#0% 203 nm., oCMB{EAE, 203 nm R
YT, 260 nm 2L, 280 nm AR YEEFA B F., BTD th{# 203 nm BAFEAL B R
. NBS(0.02 mmol/L) #f %4 K A0 B EAIRm, KU mKE T m#ES 13 nm, HE
F 216 nm 4h, AT 280 nm A EHABRIE(E3)., SH2HKERXBREME, SEHERIX
ST R, JLRANBS MfER R, RSN EAR ISR T Em T
Ay T, BE3ETR, BEAESEEATEOROEBEER, bR RET
BH) 223 nm, W% TE. B 240-260 nm XEHA EERHBRIL.

R MRCT AR R ke, HARAEHRY, B ERAEQREHHR
B, HRIIBENMRKEEELEENTE(E ). EKERAEAREENIT 212 am, BTD
EH R SR Z 223 nm &b, NBS BiEHREEITER 250 om, SEHE I8 am, ¥
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Fig. 2 Effects of protem modifiers and trypsin on absorption spectis of Dunalella salma
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Fig. 3 Effects of protem modifiers and trypsin on Fig. 4 Eficets of protein modifiers and trypsin oo
ultraviolet absorption spectra of ullraviolet absorption spectra in hypoemostic
Dunalella salinn shock cefls of Danaliella salinu
1. @M Controt, 2. pCMBI(0.tT mmaoliL), 1. #0T Control; 2 pCMB(0.17 mmol/L)
3. BTD{D.21 mmol/L), 4. NBS (0,02 mmol/L), 3. BTD{0.21 mmel/L); 4. Trypsin(tOd p i)

5 Trypsin {100 pg ml') 5. NBS{0.02 mmol/L)
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5 REBIATE MR S E R RUETE, TR =FEMTT oCMB, NBS f1 BTD TE#E
BAGH (B SRl 2h 2,3,5) . BEAEFREKIEFEH—HE 210 nm FHEM H1EE, L NBS
RN TIER IS, BHFREEEESY S mmol/L, MEFRERMEBANES. BTD tEBF
BN 2 nm, NBS BiFMAEREN 2105 nm B E 225 nm, pCMB EHFH N EH R 245.5 nm,
HHEEAERT NBS., BEMAZREMNFNERRE (5 mmoljL) MEAFEMKEET
(0.07 mmol/L 2 0.2 mmol/L) i MERBY XM T LNES, THEESLEMELRY
B SRR RSEMmTEMNRIEE X, B8RSR RES EEPE LR FZ M T 5,
RAURTEHREETIUESTEHEQRNHHEEEREE, SRR RSHEEIIT4AN
— M.
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Fig. 5 Ulraviclet differential spectra of Dunaliella salina cells treated by ‘protein modifiers
I. PCMB 5 mmol/L; 2. pCMB 0.2 mmol/L; 3 BTD 0.} mmol/1;
4, BTD 5 mmol/L. 5 NBS 007 mmol/L; 6 NBS 5 mmol/L
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MLEARES R ERERRE, HEREREMOER REMRRENLYEn. HE
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B, MHEFFEMATSERLHAROBHEN, L% EH5 NBS, pCMB, BTD 1 DEPC
{Diethylpyrocarbonate) W[ f#f S 1 PS T1 26 3% ., B EFMH LRI FHE Fv/Fm, fHLFHEX
R qP RIS TEENR TR oPS e, Hi, BN XPMemMmemsEtran
WA S S ERPHERNES, SARAFMALESTREPS THX.

KBEHRE AL, AR CEEARSHAESEABRHBEYARST S AT EENE P
EMER, UHER CESAHESS"Y HERASSSUNREENERT ERNE
. AR TR S R S Xl S 4 T O A R . B O i Y B R B R Ok ([
1-3), =FEfinHEt, NBS MMHAZREREE, EnFEARABATHAERSMHE v
RGBS WM ERETIEEEFEENEM. Lo BWMEIR T R4sin
MR, KERSYLUBEEABEYEWSHRTRHMMSEEERMEEREm. KR
i T 9 B AT HE 4L PS TT AL AR EA B P58, 50 pg ml' BB E QM S DCIP /3560 )8
i 50%M, AR EERR A R R A R 6 KR R R A A KRl
Wb BT R B R U R 1, HAR (LA B S M =R A B (NBS, BTD #1 pCMB)} I8 AL
WAL, BA—TUEERTREEHALSERMMAS R RETIREQLEFNEQ
HHRE %,

MOEE AR il S B RGN TIGE R M BER R T THEHS MR AN AEXE
H. S5 RE T MRS (185 — 245 nm) BAKEA e, SERRMIKEMRHE X %
FPE(240—320 nm) WRE M EERE LGNS WS FEEMIE AR, BBHAfE=
L BHNER, FTEMTAYEETEESE, AU TELSOBEMEBEHETEAR
(& 3,4)., NBS £ {tOEmAE RSN, & 250 nm HBi¥x, pCMB #4HiE B RN FHiE
B ESEAETE 250—255 om BB 4c", Okunuki @35 H, FEJIETE 245 nm &9 R 1% 2 B
F SH gL RATIME D 4 5M R i 250 nm B ESPET M 245.5 nm R s 51 &
LT NBS {240 i e B s A M sl B 3K BE p CMB 54 RO B4 e (& 4,5) . X S P FR g il =
EOH SR M R, XHEEERTW, SRR T e W R
HEMNE, BMES— RN TEARKEN S, NHEETESEMESD. Nagnuson
1N — MR SR NEM (N- ZREZ8RT R ) R &, AB NEM il 5 {EKE
FCF1 iy Tl BB SH BRESTMAHESFEANY. XWFREEALSHENE pCMB &
A EEZ —.
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