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FEE: A2 E R PCR (Q-RT-PCR) JiE 7T T AEA DG RGR I DGBTACA R TRCF 7 E AT, thefS F Lhef6
FLRTENFH ( Laminaria japonica ) ME JHERC TP 978 1k . ARRDCIEGREE ST OISR G, thef5 F Thef6 FPRITE
i FPEE AN ST 5 METC AT E BB 40 pmol - m™ + 7" AR Sk ko , AT AR ) e e e sk it BRAE 80 pumol » ™+ 7
HSERESREEAL ; 1 T IO IREREE 2 A BEDR 1 it i AR S Bt ' R B RS i RAAIG . AR RIS B R Ui, 2D G BRGT G
SRR (3 d) A RACIR] (7 d), B2k 2 BRI AR K AT MERC TR 2 DAL SIS S E I 52,
T EA TRV (% S A — e MR E . KR LR B R AR KA A R TR R A4 T 0 R 714
lhef5 FV Ihef FEPITEES 1 KA AR WAE s BERCTATERS 4 RELKES 12 K(lhef6 ) 85 14 K(lhef5 ) ¥R 234,55
6 KIS 10 REETAFE 3 HEFC FARAESS 8 KA 14 TIN5 10 RABITRIAFE % & F W BEH AR P9 ) S i AR
TEFARIN . FREBY]L L TAE thef5 F thefo W32 065 S b DGR HEVE TR s AL ST REA R T

P TR LR PR LSRN St S YIS R AR SRR T2 0 24 5 B3R K [ PR R,2009,16 (6) : 850-858]

KR AT BOFIR; Lhef JEIR JGRESREE; SO, #hat
FESZES: S93 MCRAERIRAD: A

FABREE R DR E I E SR (Light harvesting
complex containing fucoxanthin, LHCF ) | {Z /- 7E T45
BB b, WEF SRS A5 TRER 24T,
BT T A A SRS | LIS 5 R A 1
R, DOEE RN SR EOERE. AR, TEIT
TR S EE RN, lhef ZKEIEH R IEA
FIF Rk & 5 Rohdesess

LHCF B4ER 33k K B il — i 2252 3
e REEE B RO SRS AL R T 5200 . Passaquet Al
Lichtl® i# 5 Northern 22 7% 42 31 1( Chrysophyta )
W Giraudyopsis stellifer —ZmisCHIAREE AR cac KA
et BRI RN AR A, fE—F/ IR
#: Cyclotella cryptica 11,4 P9 CHE AR B fop

iR B HE: 2009-03-30; f&iTHHEA: 2009-04-29.

XERS: 1005-8737- (2009 ) 06-0850-09

DRI P s KPR — R PP DG IRl 0 i s s HL
FITAS fop JEPIFELLE SRl ol ¥ fe2r
O DGR & BB Macrocystis pyrifera)
RABIY fop B PRI SRR AT AE 22 5%, HLDEH fE
P fop FN I F B Y. T W H( Laminaria
japonica ) BCTAA thefs T Ihef6 3% 2 ANFER B A
S B PR R WA

JEHREREE DE B R TR E R SR FH
% 3 W9 B, Hsiao A1 Druehl™ % BB ¥ 45 (L.
saccharina ) FL ¥R & B EZARBOLIE A AR
TR F350, A WTFER, DL 200G d BRI
WL TR R SO ™ i T & 7 L7
Bl gty b D TR R B R e R T 2D B
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55 2O HRR BE O 80 pmol + m™ + 57 B, 4RI (L
religiosa ) FiC TR I8 B Rk B ek SO 15N
BLF R R B IR S ThefS T lhef6 X 2 AFEH
(235 (I 2R i JC B ) AR

AR S 55 7 Vi Al T - A0 4 9 0 cDNA ST
e " 5 A B M RO TR Thef's
( GenBank % 3% 5 EU751620) Fl lhef6 ( GenBank %
5 DQ250739 ) 4 2 A HE A 1 v e KL Rl L 5B
52 1 26 2 7 PCR( Quantitative Real-time PCR,
Q-RT-PCR) 73 #13X 2 AL PRAE AR Bm B O i
PLRCA R T BE T A 5 0F T BRI R S i, AR
TP B IR T4 ThefS R Thef6 R 3R 1Y
S SOL SR FRARK R BRI TR
AR B H UL T 28 SR

1 #RE7E*®

1.1 EEERTFEEES

P SCHk [13] (Y5 VETE PES 3535 3 rh 43 il 332
M RGBT AKIREE N (17£1)C
FCHBSRIE 40 pmol * m™” + 7 JEEABIL : D=16: 8 . F
JH Philips BRSO CATESRAE AR,
111 AERERELGTHEESE Kb R
AP PEAIL( Philips ) il USSR, B3 OWCERE T4
HREIF o Re T, TIE R 0 T e 3 d BE
ARG CE 12 h A BT LR ESLE T, LR
BEIREEFG SR ER DG FRER BE (O pmol - m™ + 7'
40 pmol * m™ + ™ .80 pmol * m™ + 5™ 120 pmol * m™ + 57!
F1160 pmol - m ™+ ™) 25 FE A8 7%, 55 9% 6 h it
SR T4, AFRIUEL RNA,
1.1.2 REPERZFETHESE % L1 Rt
SYREHEIIC A, IR R A T e SR 3 d IFER
BEHHCE 12 h 5, 20 E T 11 IR R R (AT
R (DG D L006) A 0F T AR L R A
¥4 40 pmol + m™ + 5™, 43 | A F Philips (1) TL-D
36 W/03 ZUH Osram [ L 36 W/60 FIZE AT H it
J(400 ~ 480 nm ) FIZLHE( 600 ~ 700 nm ), T4 3 K
N 7 Kb 12 0 00 WOARRC T4, IR EUE RNA,

113 FEEATEFEENEFFTES LGy
BCF AT B & A A T SRR+ A S S P,
I, A3 PR WO A TG T PP ER B 1, 4 °C 2%
A 12 000 r/min B0 5 min, B TR FHRFLIERE
(¢=0.22 pm ) BREA, Hil &5 5 S P BoRLAE, & -76 °C
A o

Fie 111 J7 BB R 43 2 1T e VR TRC 14,
ML mL 5 P55 BORLER WL, SR J5 7 IR B2
(12£1) °C G HOBIESRE Jy 80 pmol » m™ + 57
JAWIL : D=10 « 14 GRITFEFRAERMSEET " 5%
AEFR, AT ORI R 2K 4K.6K.8K.10
K12 KA 14 K412 2 00 PEERL T, LR EL
AL RNA,
1.2 RNA#HR

VT TC TR WA J5 ST B A RN Adso (TaKaRa )
IR B 2 RNA, I F DNase 1(TaKaRa) F 37 °C
A0FE 30 min, DA% DNA. RS /IA 1 pL 25 mmol/L
EDTA 3F 65 CALFE 10 min L) K {% DNase 1,
TSR I FEL TG I RNA 95888, 91T =76 CAf:
e o
1.3 EHEHEEEPCR (Q-RT-PCR)
1.3.1 ¢DNA F—#EK PUBHFTEC AL RNA
AR, A PrimeSeript™ RT 3877 £ ( TaKaRa ) 4% I8
FRVE UL A AL cDNA 55 —48%, 10 puL Wik R 4E
2 uL 5% PrimeSeript"" 22 0.5 pL PrimeScript' " RT
fifi i A9 1.0.5 pL Oligo dT 514(50 pmol/L).0.5 L
FEFLE 47 (100 pmol/L ) J i RNA 150 ng., 37 CiRH
15 min, 85 CALHL 5 s LAJE S 4%k il . 7711 T -20 °C
1547 NEH RT-Q-PCR N RS AR
1.3.2 PCRE|¥i&it  DIAFTHEC T4 18S rRNA FEH
( GenBank % 52 EU293553) 5 19, 40y it e i
TFARTEANED G SRR EE KA R TR T A4 5 50
N, Ihef5 5 Thef6 FEPIRYHE 58K 185 rRNA P
ES1H°H 5-TCGGACGGTTTTGTGGTGA-3', J [1]5 |
1N 5-CCTTCCTTGGATGTGGTAGCC-3', AR i 47
BLFAA thef5 Fil Ihef6 FEDRI) cDNA ( GenBank %55
4394 EU751620 F1 DQ250739 ) (9% 51, | H] Primer
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Premier 5.0 AT HRETFHES W ThefS FERRTIERIS]
¥ H 5'-TTTTGCCGACATCCCACTCA-3', ) ] 51 ¥
5'-CCACGACCATACATTTATTCTACGC=3'; lhef6 K&
fIIE 18] 514 R 5'~CCACCTCACCCAGCAGAACA-3', JZ
514} 5-~ATGGCATCCCACGACGAAG-3's B1¥4
B VA T AR TR AR IR S5 AT PR A R FE A
133 Q-RT-PCR & [  7F iCycler iQ5 (Bio-Rad)
F5ERL Q-RT-PCR i, 20 pL S A& & 403E 10 pL
SYBR Ex Seript'™ (TaKaRa ).0.4 pL (10 pmol/L ) 1E[f]
514704 uL (10 pmol/L ) FZIa15 14 1 1 pl _Fik A ik
() cDNA 55 —4ik, 554 h 95 CHAS T 15,88
J5 45 DMEFALEE 95 CAEPE 55,589 CiR k20 s ]
72 CHEAH 15 s, PA MR IEAT 3 IREEALHE,
14 HiEaeiE

FIFH 272 KR IhefS Thef6 FRRAERERES,
HR A A L o AC= BFREEEY IS ¢ -
2 185 tRNA JE(H C, B, B (YR 3 AN
I + ARER 2 (£SD) . ] e IR T2 5 B
FMEAHT, P<0.05 25, P<0.01 A 2254k
B,
2 HR5NW

2.1 EREEXEHE FEIhcfSFlhcf6 E FE R iE

TERFDERRFE AT T thefSCEL 1A DR Ihefo( 1#]
1B ) B TRtz e BT~ A b A ARG S i S AR
s i —3 . A TR FT, thefS F lhef6
FELAITEME R T P 5 SRR, HEE AR
BT D EEREE , B AN7E 40 pmol - m™ - 57 1§
80 pmol + m™ « 5™ (IEIEGRIE T, lhefS Tl Lhef6 HEH
(R T 7 53t RS 34 B 25 4 R ( P<0.05 ), 45
P, —E AR AT LA X 2 A SRR BT
PR S s AR B IR RESR BEXT B TG S ANA
FEERSANHICE 1), X AEHERS TR P i 2 PUAS S0 2
F(Pys<0.01, Py, ,<0.05), U1 FE 160 pmol * m™ « s~
JERESRIE T, ThefS A Lhef6 TEMERCFARP AT ik
N 4216 x 107 F14.560 x 107, FUAHY T~ H 1S 4%

TFF (5510 1284 x 107 F1 1.067 x 107) 114 32.8% F
42.7%.

VAT ME D TR 1Y ThefS A Thef6 $5 X, 7E 40
pmol + m™ « &7 JEHRGRESAF T X St i b e s,
S3 BN 1,349 x 107 F1 8.209 x 107, K24 T BARs 58 F
(351124 1.04 % 107 F1 1.031 x 107) A4 12.9 1551 8 1%
ME T HOGIREREERE, thefS F1 Ihef6 FEDPIAHXT % 5%
it | iRy aiSGH I TiT] 2 (A (ERVE R =i RYirE S
PFF (R A X S, B AE AL F 160 pmol « m™ -+ 57
FERREREE T X AR (P s<0.1, Py, ,<0.05) i, 7E
HEEL T, ThefS TN Thef6 F DRI d5e 1 AR X 2 s
HBEAE 80 pmol + m™ + 57 DG RRSRESAT T, 200
1.490x 107" 1 1.303 x 107, A 24 T 2RI &4 T Y 11.6
FEA 12 £ FEARDFSE R BEGER B L I T o
R iR T, R P AT X6 2 57 i i ' R i 8 8 v 44
S T e T IO RR R LI, 5 St B BE O i B2 3 i
T RRAR, X e 2h 5 7y B FC 14K ThefS 1 Thef6
FRE PRI A8 R )\ B 1) s 7 LU A Uk

MU SAE TR, ThefS F Thef6 FEPH1EME HERD T4
Hr )BTk S HET s AR R ISR B 2 L B
80 wmol * m™ + s A1, ThefS Fl Thef6 FEPRTEMERL T4
HH A X B ikt v T HETRC AR 5 (H S0 B R
80 pmol * m™ + &7 B}, IhefS F Ihef6 FEPRITEMERL T4
A S R TR TR (L 1, Py5<0.01 ),
X BEAE IR R, 3 Y 2 = O BRSR B2 A A T ThefS F
lhef6 FEPITEMERC T 55 5%, NI /R AT RESS
PSR R TR A K
22 EERHEHE T ST f6 R E 3R HI 22N

FEXTF G U, 216 T0 8 2 A [1(3 d) 5%
K] (7 d) SEREET, %t thefS (K 2A) K lhef6 (1]
2B ) J PRI VA fE Al A P ORE R B S ) i
VR I 2R 5 B S 1Y, EL G FE 1 ThefS K Thef6
R PR 7 s i A2 A e TR 1A, 2000
(L HEVE FHAE S E] (3 ) P, 7EMERC TR TP B
25 (P, 5<0.05, Py <0.01 ) WNLTGRAF T 35 5%
3 d, lhef5 Fl Lhef6 FHEDRIAE TR HY MEFC 1K b (1) AE X e
S (435 R 6.308 x 107 T 4.461 x 107) A L4
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.1 Relative transcription of lhef5 (A ) and lhef6 (B) of L. japonica gametophytes grown under various light intensities

“+” means significant difference; “**” means extremely significant difference.
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Fig. 2 Relative transcription of lhef5 (A ) and lhef6 (B ) of L. japonica gametophytes grown under red, blue and white light

“+” means significant difference; “**” means extremely significant difference.

PR 55128 1.090 x 107 i1 6.375x 107) [ 5.8 5 Al
7.0 % 5 BT TR HERC TR A 5 S dk (43 51y
1.758 x 10~ i1 1.495x 107) A L 5148 F (433l
5.803x 107 il 1.764 x 107) 4 3.0 fi5 A1 8.5 fi5. HFAXT
T ] 3, KR (7 d) BILTOCIRES TR, thefS I
Lhef6 &AL L (R R A X 2Rk 1 U AR
(B 2) A ENTS PR &M EufE CHERS T4, 3
BIH 8.1 F5 1 6.9 £, MEFL T A 4.1 £5F0 6.7 £i5)
st R] ) RS 25 LR AT

5156 2 2 SR AN, 5560 il T
A Thef5 J Thef6 55 R Sk (R 52 0 L 8052 22 (1T 2),
X FERC AR, ZEAE ) (3 d) BB F T,
Thefs JE PR B9 AR X5 S (5,759 < 107) HOR B &
PR (1.090x 107) 114 52.9%, i 76 K i [E] (7 d ) BR 4T
T, lhefs FERAIX G AR B A A B
([ 2A, P<0.05) 5 Thef6 IR AT 56 5t e, O
WAERRRI(3 d) SR IR (7 d) A3 G B 5 45
BT FOG R S A AR X SR R AR A 3 (&
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2B ). (HAEMERC T, BRICIS1R] (7 d) A #E DA
T Lhef's F PR AR GG 5% 5 (1.801 x 107°) HEA 6
(2.960x 107°) [ 60.9% ANl 24 ), HoAl i 5L T, #5
XFIX 2 AN H S SR R B W eI .
A X MERC A hefS T hefo FEDRI G AR A
FHAN SRR R C TR 2 S e iV
23 BFEEEEEHTIhS55IhcfCERNER
Fix

MR L TR MBS H IR [DEF 16 h : 8 h
(L : D)1 ARG B8 58 (40 pmol + m™ + s7) AL
HEE(1721) CAEA R T EFRAERKFMTOE R
AR, B 3 A 0 KD e A 0 H IR [RJE ok
10h : 14 h(L: D)1 FSRGHETREE (80 pmol » m™ - s7)
AR (122 1) CHA R TRFRAENFNT
(B 3 HEs | RIFER), i B 114 thefS5 1 Lhef6 %
PIAESS 1 R A e st it S 25 4 L 5 2 RIJTF IR A
2 A HEDR A S i KRBT 26 1 R0, iX A MERT
TR IR ) 25 (P<0.01 ), Ul ThefS F1 hef6 S
PIFESR 1 RN AR X 5 S (43 31k 6.983 x 107 Al
7712 % 107), AP EFRA KR 0 K ( 4
SR 1.036 x 107 F1 2.120 % 107) 4 6.743 1% F1 3.638
o MR 2 RKIFUGR, TS thefS5 B2 Lhef6 FEH,
ENTEEIR TS 1 R,
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AR TR F = AR GE ) LR 4 KU
5512 K(lhef6 ) 87 14 K (ThefS ) 1 W E AN, HoAlh
PERAS TR T8 IR A K RS 6 RILER 10 K%
PEAREE S HEBC TR thefS T Thefo JEDR AN
S BR TAEAR 8 K 14 KA oh, Hofh 28 #6
T EFAKM, EL RS 10 K, lhef5 F lhef6 FEH
WIS BRE AR TR T AENgEE
HEARKAEFITF thefs T Thef6 FER T

WERC T4 ThefS T Thef6 SR A MIXTHE S A 56
4 RS 12 K(lhef6 ) 855 14 K (Lhef5 ) BT
(P<0.05), TEMERCFIAHT, X 2 AR R sk a7
558 RIS 14 KAZEIHE N, AT B2 Be 14X 56 434
Jf 5324 55 e 40P B R 2 I A Re s T AR Y
M

3 it

3.1 BB TS Sihcf6EE RIL SHINE R
TR BRGNP TR thef5 5 Thef6
LR AR R i S R ARAIG, B AN R E s #5745 Tl
MG BE , FRR KA A 21— AR R et 5 ([&]
1) UL B AR ThefS 5 Thefo FeRB 75
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Fig. 3 Relative transcription of lhcf5 ( A ) and lhef6 (B ) of L. japonica gametophytes grown under the favored conditions for gametogenesis

“*” means significant difference ( P<0.05) ;“**” means extremely significant difference ( P<0.01).
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Giraudyopsis stellifer[2J —FRZBEDEIAES . fE—E
O IR B N LA, ¥ TIE TR ThefS 5 Thefo BRI
AT Sy it it ' R B8 G T3 55 1 T o e ik
RO BB B, 3 2 4 PRI A A A S B Y R
SR PEEIEII N AL 1), RS e A A v ]
SN Theb HOFER R H—3 ", 3 0] SR ER
BRI N e A A FOGIR PR OC, Tt s s
TR ST S R A PR
(22K, B AT RO AT AR AR B e s " e
O R B R A ' AV FH T R 04 B R PR A B i sk
TR FEAR R LG RIS, DA i il
RN JF SR, A% R T R TR S W 0%

56 N AR, WA BLFAK LhefS T Thef6
FERITELLOG T AN Sk f, TCIR eI E] (3 d) ik
ERERN(7 d) BT, #BA B 2 E (K
2)s X5TE Cyclotella cryptica X F /N SR E
W PR TR A R B, T B RE KR
HE KA R 32 B4R 1R e A I B e R RO P
WM, 3 o R 20 R S5 5 A T 1A 2 ., 240 P i
1) ok B U el ¥ e NI PR o I N B W 1
BRGSO E RS P R E S
TECH AR AR R 3R IR 37 oo b, AT
Thef FER 2638 P T WO IE T1K Thefs
I Ihef6 H RIS AR R 52 2 P, HEDN A i i e
P~ 1A 22 (] T RE A TE ] — DG S AR AN R] 45 5
PEHLHRI SRR DR R RS, A RO
TGS T ST Lhef BRI F TR B UESE A T
5
3.2 EEEFEIhcfSSIhcf6ER R IE S B FHF
EREAENXR

YR EFRAE K SEIR B R NF GG
—AA, QR T AR AR AT B
KRB s AT P AT A IR T
BB P RE = A ARG 5 A7 A TR A
FRAA SR FFEIE B AT, 409 DNA, RNA
BB BRI KA P Rk B R, S e
16 5~ B T A H T AT T AR R

PRI, S TR 1 8 A K B A R oy 54 AR
SRS G T T S A BRI E 2R AR S
I T 8 A LA B - 3 1) 7 e e T T R i 5,
BICIE B FIR A E F A K R B R &/ # e
AT LSRRI T BB R 4 B[R] Ak o 3
BEEf TR ENY R SRR

AR BL, (1) LT FE R L TR Thefs
5 hefo FERI (K 2) 5 92FR b, 2000 n] LA
BT RC AR B FRAR 2RI SR 5y A
WL T4 7 (2) MRTLE AR, WX A U 714
lhef5 5 Thef6 FEPR I S AT — 2 WA VR, (EGT
e AR A (8 2) 5 ORISR i 1
PRI B BT s SV 7 (R L Ay
AR B —E AR EVE T (3) i f g
YGHASREE (21 40 pmol * m™ + s 7E 80 pmol * m™ ¢ s7),
AT AT B TR thef5 5 Thef6 JE R0 HE % 55 18
50 pmol * m™ + s™ % 80 umol * m” + 57 HPOGHETREE R,
AT (L. religiosa ) WERL T IRAEC G VE 5K S
DT FEIAS e ¥ 7E Y 10 pmol - m” - 57,30
pmol * m™ + s .50 pmol + m™ + s .70 pmol + m” ¢ s~ Al
90 pmol * m™ + 5™ ZEIEIAGRE T ,90 pmol + m™ « &7 AT
AR i TR e e A i 0 DRI, T A
lhef5 55 Ihef FEPRe sk 3G N Jcie A RESS Fa 1Y) 58
A2 NP BT 5 e F A A SR U, B R T e
IR 72 S EFRA K

R IC AN E TR A ROIRES SRR B A
FITF BT &AM A T 80T, t 1 BT i ik
AT LS BB R 3% [ DL X AR (L G BREE, %5 T
lhef5 5 Thefo BEPRIEE s F25200n975 5 (K 1),
VL BERE F7 451 IO R 3 30 e Y R R 1) 2 SR B
A%, lhef5 5 Thefo BERRYFIR 1SR THiE (& 3 Hriy
1R A RE Dy AR T REAIHOE & 1R
BN P YA M T T R AR AT,
ARG AR FE RN, AE. ThefS 5 Thef6 FE RIS 5B 5
51 KON, ZHALTEFRA K kR (8 3), 3%
B R BT R A AR AR TR TR thefS
i Ihefo 55 DRI % 5%, AT A] BE PR BE B S5 W B i) A
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F6%:

JE S EE T ARG 5 22 B0, UG 1 & B AR K &
IR T

MIEAC T A5 A R % 8 R A, AR i
AT TR A AR A T IR S 7 2 22k
TR St 0 P A T T, A A iR A5 A A
T RE L L7 35 A AR B0 B R AT 40 M 40 22, BB AR
BRARIELE A TR 43 5 755 (LT ) ' e
FEE IR I 2 1%, Y L TR I T 7R A
4 EEATIE R N 5 2 DRI BT L
PR S B I T 4 22 O 011, SR 7 2 200 £
(R TR AR D UL TR R AEIAET,
VR C T VR0 AT AT LA AR i A 2 A e X
R A 2R T Thef5 5 Thefs SEFTERT T %
B FRIAE 4 K 12 K R FALES 8 K
55 14 KGR L A K iR 2 — (181 3),
(AT ThefS 5 Thef6 SERAEME MERC 77 4E 3
TR B i S R IO S0 TR B B I
FeAsemn & ™ HEW Ihef5 5 Ihefo A 1 M e
7 A T R B S ) T T S e R 2
He o T4 TR T e RS 1

S 3k
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Effects of light on the relative transcription of /hcf5 and lhcf6 genes from the
gametophytes of Laminaria japonica

Z0U Dan-yan, BI Yan-hui, ZHOU Zhi-gang

(Key Laboratory of Genetic Resources and Their Applications in Aquaculture, Aquaculture E-Institute of Shanghai Municipal Education

Commission, Shanghai Ocean University, Shanghai 201306, China )

Abstract: The relative transcription of lhef5 and [hef6 genes between male and female gemetophytes of Laminaria
Japonica grown under different wave lengths of light, light intensities and the conditions favorable for the gametogenesis
was estimated by using quantitative real-time PCR ( Q-RT-PCR ). The lhcf5 and lhcf6 genes were transcribed very little
at dark. They reached a maximum in transcription under 40 pmol * m™ * s™" in males, and under 80 pmol * m™ « s~
in females. When light irradiance was higher than the most moderate one, the relative transcription level of lhef5 and
lhef6 genes decreased while light intensity increased. Compared to the illumination only with white light at the same
irradiance, red light could significantly promote the relative transcription of the two genes for a both short (3 d ) and
long (7 d) illumination time. Blue light had a positive effect on promoting transcription of the two genes in the male
gametophytes, on the contrary, its effect on females was not clear. When transferred to the conditions favorable for
gametogenesis from vegetative growth, both male and female gametophytes showed a remarkably increased transcription
level of lhcf5 and lhcf6 genes on the first day. In addition, lhef6 and lhef5 genes were transcribed higher on days 4 and
12 (Ihef6) or day 14 (lhcf5 ) in female gametophytes, even if then were nearly not transcribed on Days 6 and 10. By
contrast, there was an increase of the transcription of these genes on Day 8 and 14 in males, even if they were nearly
not transcribed on Day 10. These manifested a lower transcription level on other days during the developmental stages
than that of the vegetative growth period. These results suggest that the regulation of lhc¢f5 and [hef6 genes can be
induced by light, among which red light can promote the transcription level significantly. It was further deduced that the
transcription of lhef5 and lhef6 genes is not only helpful to cellular substance and energy storage but also to construction
of chloroplast of the gametophytes,all providing good materials to cell division and vegetative growth. [Journal of Fishery
Sciences of China,2009,16 (6) : 850-858]
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