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Effects of N-Depleted on Fluorescence Characteristic and Pigment-Protein

Complexes of an Oleaginous Scenedesmus acuminatus
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Abstract: In this study, the photosynthetic apparatus of S. acuminatus was analyzed by purifying the thylakoids
and isolating the different pigment-protein complexes upon solubilization. In addition, the effects of N-depleted
on photosynthetic apparatus were investigated using SDS-PAGE, 77 K fluorescence and isobaric tags for rela-
tive and absolute quantification (iTRAQ). The results showed that, six pigment complexes bands including
CPIa, CPI, CPal, CPa2, LHCP, and FP were isolated from the thylakoid membrane of S. acuminatus. Under
N-depleted conditions, the bands CPal, CPa2 which represented PSII became very vague, meanwhile D1 pro-
tein and light-harvesting proteins were down-regulated. The 77 K fluorescence spectra of PSI and PSII were lo-
cated at 685, 695 and 715 nm. The results from the biochemical and spectroscopic characterization showed that,
during the culture period, effects of N-depleted on PSII was greater than PSI, while algal cells decreased light
utilization and increased dissipation. So we concluded that, there was difference between microaglal and high
plant on photosynthetic traits, otherwise the damage of PSII complexes of S. acuminatus in N-depleted condi-
tions does restrict photosynthetic efficiency.
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YR (Scenedesmus acuminatus) 1T 43
B —ARIR K P SR . BT AT FUUE SE(FE AR
552014), fEiE B ARSI T, 8557 5 R0 M6 & 2%
HEEA, HAYEAMIGA R B, xix—
IR R AR S5 1) S B EPAT R T AR S
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JAR M [ Scenedesmus acuminatus (Lagerh.)
Chod.]5R H B Fg R 7w it, Hh B Fg R K AR AL it
Fo PO AR AR VIO 5 A ) e U S 56 % DR

SR L 7R R U K, 3000 romin 05
min, FAHIIENaNO IR A 18F13.6 mmol-L™ 15
K BG-115 772, FIURHEAOD,540.5, R HAZ6

em FER G A AW I N g8 R 9E, O BREER E N300
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b3 AR AR R 2 B, A7 T80 'C & .
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K H SEF-450054 5% 5 43 5606 B 1H s fif 8
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RFEIRE 1577 DDM (N-dodecyl-beta-D-
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Falf W N3 mg-mL”, B FIDDM K2.7%.
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Fig.1 Separation of pigment-protein complexes of S. acuminatus
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FE77 KAGIR 2%, FHChl a (436 nm) Wi
WA OR G, ASIRMHE R EA B A&
S I 6 R B (1K2), itk &5 B 5 8 R
SERMHENE. %441, 2 (PSIESYNITE GRS
JEEAR ], #G 24N 9 R P, 4 A T672~674
nmA1713~714 nm. 25773+ 4 (PSIE EY)H G
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(1975 6 R ST T-679 nm, J& T E 4.
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Table 1 The mass spectrometry data of pigment-protein complexes of S. acuminatus

Vit kel E{SEA FAmY H A K/ kDa EER GHLAT
1 HRAIAIEN i[122179542)] 83.42 869.02 7.54
HRAIA2EN i[122179520| 82.08 583.08 6.98
I R G R 1 s B L gi|122225255| 9.47 170.43 6.95
it RmEAEYIMS 2i|87313211] 26.79 103.94 6.79
2 HRAIAIEN i[122179542)] 83.40 839.87 7.54
HRG A2 2i|122179520] 82.10 471.10 6.98
3 R 4011 47 kDaZk [ 2i[108773059) 56.10 1639.00 6.63
JRLI CP 435 i[122179541] 50.69 282.16 6.45
HRLICP4TEH 2i[224179512)] 56.15 544.49 6.40
H ARG DIEA 2i[190360087| 38.35 275.00 5.70
H RGN D2E A 2i[131290) 39.65 212.00 5.55
it RmEAEYIMS 2i|87313211] 26.79 701.30 6.79
it RmE A YIM4 2i|87313209| 27.17 436.00 7.50
it RmEAYM3 2i[87313207 26.48 417.00 4.70
4 H R DR 032 kDatk [ 2i|145907405| 24.65 211.00 6.70
H RSN CP4ATEA 2i[108773059 56.15 968.93 6.63
H RGN DIEA i[122225251] 39.09 847.32 5.06
JRLI CP 4351 i[122179541] 50.69 822.61 6.45
H RGN D2E A 2i[131290) 39.65 442.90 5.55
FHRLICP4TEH 2i[224179512] 56.14 390.17 6.40
5 it RmEAEYIMS gil87313211] 26.79 558.86 6.79
it RmE A YIM4 2il87313209) 27.17 374.41 7.50
it RmEAYM3 2i[87313207 26.49 261.92 474
I S e 2 5 A i[115827] 27.00 145.50 6.28
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CPa2 AN [F P2 & IR B i -

B IR N 2N WA AR T A ) 77 K
R e et & 5. 18 mmol- L™ % Ak #4245 48 Xt

¢ 5k P I o () 2 K 5 IR PR AIGE 95, 685 nmih
AR 5% 658 B 7E 39K AN 43, 715 nmAbUgAE I 5t %
K F BT, FEXT 2 65 AE 25 6 K i fk 39, 3.6
mmol- L™ 20 1% 7% J& 39 b 5¢ S i 24 S LA 3, 685
FI715 nmAbFE X 5 HEWEAB TE 559K 43 il ik ) e v
[11299F1274 . X Ut BRI EE N 4R U AE3~9 d N
HRG KA TR KA, PSIFIPSIIEE 4= 5 5% 1
TR B TR
5 RIRFIF A RZEERFRENF M
EREAGIIE R R, EVIHERIKREN
18 mmol-L'sZI64H, 559Kk L83 K9 RSk iR
HREY B, HraREORMPOED B
MR R, Horh B S Lheb A 3.1 4¥)4h
R JE 3.6 mmol-L'i, 9K IR ARG
K ELRIA T, Cyt b/f FPetB i K, i5F
1.1, {4 2 TPSIEfPsaC 1.0,
BREADRG RO R ZER, WG
B F B PSR W 0D H(PsbA). D2EH
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Fig.2 Fluorescence emission spectra of pigment-protein
complexes at 77 K of S. acuminatus
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Fig.3 Fluorescence emission spectra at 77 K of S. acuminatus
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15 I

SRMHEAREOE GBS RS R
B, #1585 Bl6 %7 B & @it i 5 — 2.
WA ER#E(Nannochloro psisoculata) (Basso%5$2014)t,
REEE SRRSO 5 S AT 655 AR
HI2&H, S A BE(Chlamydomonas reinhardtii) (Drop
S52014) 1246 R 5253 25 5 1O SDS-PAGE HL Pk 25
MG A B S Y4 RS = SR AR A, Rk
HEMTE e RF S5 R GsE S R S A
BUORZE S o AR 5 v 85 R A 98 S R D't R S
5682, 693F1730 nm)AHLL, bk HPSHHE A
Yy bk gk R H 730 nm K 9 kI (Kuang &5
1984), HPSI[)77 Kot R IE HH 22705~720 nm
Z[), TX I GAE At S 5 (R BIORT B 5 222003 ) F
MR 2 557 252003) A i . #2177 KAGIR
PG 7~ H R B AR B = S A B B A
[, ] BE TSR0 KBRS A R A 1O B
Mo AR 730 nmAK SO B e 2R B
FIER, LAaErIE Ut 5 2 R I RE &, 1R
F FR GO AN [F) I 53 3 G FEAE 55 Y6 IR R ES ]
e 2 SO R, A 7 22 2 AR 1 e = ik B (e 1T
££2003), JORMPERAAER IR R T, VAR LS
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Fig.5 Effect of N-depleted on fluorescence emission spectra at 77 K
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&3 30 S H G AT A 5 SR B AR BRAE DD, FE
BURIDGRENE 22, AR A I Ji DR A o o 5 7 B[] ) S
K, B IFRILZE WA FBOL RGP0
(WangZ$2005; Chukhutsina®$2014; Zhang%52013).
AR 5T AR A 4L(3.6 mmol-L ) PSITE &
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Table 2 Differences of photosynthetic protein expressed in

two N concentrations

ESESSEN
AL ESER
N 18 N3.6
PSIT PsbA +1.3 -0.6
PsbD +1.2 0
PsbC +2.2 -0.6
PsbB +2.1 -0.8
PsbE +1.9 -0.5
PsbF +1.3 0
Lhcebl +3.1 -0.4
Lhcb2 +2.7 -0.4
PSI PsaB +1.7 0
PsaC 0 +1.0
Lhca2 +1.4 -0.7
Lhca4 +1.4 -0.7
Cytbyf PetB +1.5 -1.1
PetA +1.4 0

KB NHEI R G HIORMER, +FonEA B, —KnEA
T NP S ymmol L

fift o P AR 7EE P STI AT &5 1)) A 455 20 3 U 2 170 B
JEK, X SRR & AE PSR N ity B i 2 4
IS, TR IS A B A AR Dy PN 5 A3k 4 4 i it A X
[E4F (R 45 5 (Ordog%%2012) . Eisenstadt®5(2008)
KIAE I EE T = 4518 BE(Phaeodactylum tri-
cornutum) PSIIFI A BE 15 6 RAE M BER L, A
NE S FPSITE AV A0 A S AR P
X o PSIIE S 2= T Bie B A\ 98D (Salo-
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BRI, S B0 I B AR
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(1) % f 2 — PP R AP BLR . B RTA B 9T R IR
A NPSIUE A Y240, 22 FBUHSPSI i+
RIS TR, B W TR IB BE R R4, e m ARt
2K, PR 40 o (ZhangZ52013; Bellafiore4s
2005). & FCyt b/ AW T KISE R 5% ha
TN ER B 22 5 R LA HL Uk 45 S (Simionato 5
2013)AH A, 3X AT g2 S B H 0 AR 5 O & i A%
T O P Rk 55 S B . I 2 A SR AT R B ke
i Cyt by/fE &Y e 5 5 40 i 1 BOE A %
(BultefTWollman 1992), iX 7] A & & HIMR A &A1+ F
FEAN Mo R R 3R 22—, SR G R A5 2 A R B
ESE

gi b, SRMHE S — A S EYOC RSN =
S B ERPAE R T30 nmith 5 6 R 5 16, AR 7%
JOETE LA o AR T ER A SR B A
PSIINZ 0B SR LR, SEOCRFMMET
B o XL SRR IR BTSRRI A 3 F A PRl
I i R0 i A R, ik HE P R B G e R
VAT REAFAE AR B A2, R AEE TR Z 5%
PER, SRR & L 7 A% 3 B 2 15 SR T RO F
P HCRERAFIR TR HE— 2D 0. R T IX L A ) A
FER TR IR D6 & A HL B A
BRI E ML FR S H A
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