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ME T 19861990 F, EREBRKFHEGRERH, X HERBHARNHEERLRBES
EHHEARTLA ARKXBN AL ARIREG T EENRATURE, SREXWUEEE
W RAE—BERR R CO, BEEEIES ; ESTEY: i £ 50, P ETUR B 5 s R iE i
EHERKBRAEREN RS ; EXRRENBROEE S TRERREOREYE; #n NH}
WE TR ERATE R

x|@iE BY BEREEARER-R¥E COo.WEE B

BERIE R N ERR - R M ES (PEP-CK EC 4.1.1.32) " EFEETHWEN . EBE. R
D HER.BEL-EESGEEYTEELE (Akagawa et al., 1972; Kremer, 1981),
CEHEENEAROEEE, EREXRHE D SEE A, RV EWHR PEP-CK R
&Ko
1 #RaEE
1.1 #H#E T 1986—1990 SFfF KFERKFEUHKE 1 T (Laminaria japonica),
B BUR R ED AL U e B I S0, H B B R AT SRR AR R IAT, BRREILL LS 10cm KA
~B% , Fi KR B
1.2 J5i BB, BEN. BRSNS ER, REGHUEEEE,
FEHT OGBS U1 A L A IO I R YL, 43 B e R RLR B B B VB 1 ko
1.21 AE&EHLE () ARZHELHE, REEETS B TEREK, 054
X 2 f5H#KF, 46 10°C TALE 15h, (2) ARRELAE , NERBEHEETE XKD, 45
£ 0—5°C, 14—18°C Jz 24—28°C T4 15h, (3) AR NH; iRk, 44 0.5,
2 X 4mol /L B AT ¥ 7K, ¥ ERBUHE T 43 BIB T H b, 78 10°C T4 15h,
122 EREUTZE (1) HES®RHE, BEesk 100g, AdBi Ak REE KSR
T TP ISR R RIS R EMARCARILS REJE 25ml, 55T 4°C
THRER 0.5h; RUELD HHH M #, B0 20min(2°C, 12 000 r/min), # EEW: B &
2% 1:100, % 2h e —RBFT AT R, FE 4°C T &N 6h RIBHEEKR. (2) B4 i
2%, A E R P INGRER . (X 25 % 1ER; B0 20min, B BB E MRS, #%k82%
AR, Bk 30min, FT—20CRAGEEK; L@MEELD 20min, BT 3 & T 20ml A

* EREANZ AL, 386072 8,
WA 1990443 A16 B,8AH: 199443 A6 B,
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0.05mol /L Tris-Z BRE MK HEE — R %S ZMKRMLRE, RIBIHs 4k,
1.23 EeEuiE (1) PEP-CK i, EEsihd:iE Ak #&,B) TES-KOH
2 100pmol, pH = 7.0; PEP 2§ Sumol; NaHCO; 24 10pumol; ADP 24 5umol; MnCl, 2%
10umol; NADH - H* 24 0.5pmol; MDH % 25 84y, #i4r4lifbls, 0.5ml iUk &, 3ml
(AR PEP); ¥HMMA lem Jp2AEHANY, T 25°C {HE/KE TRIR Smin J5, A
751G RSy EEEE TR A PEP ffi R/ FF 48, IHZE 340nm TIEZENRFEE 50% Hz /0
i, & 0.5min 2R —RFBIEFEMHE, FELIEK Smin, (2) BHERBERANRR-B L
& (PEP-C) [EH: e , NES /& M B fk %, Bl TES-KOH 34§ 100pmol, pH = 7.5; MgCl,
24 10umol; NaHCO; 24 10umol; PEP 2§ Spmol; NADH + H*t 2§ 0.15umol; MDH 2§
25 BA ER Ay 4L BB 0.5m] 4K R PEP SMAZFRAEY 3ml; BHMAGEL &
Meh, 7 25°C KB HHiR Smin f5, BA 751G B3R iH; MA PEP {ER M,
7 340om TRE BN EZE 50% Hitht, 4 0.5min EF—RBNLFEHEL, ELIEF
Smin, (3) FREEEF (MAE) FH¥kflE, WESHEEN E X MK &, B) Tis-L B4
100pmol, pH = 7.5; E R4 6umol; NADP 2§ 0.15umol;MgCl, 3§ Sumol; MaCl, 24
Sumol; EDTA 3§ 3umol; #B4r4ii{bEs 0.5ml BYRR, 3ml; HHEMALLGNH £ 25°C
FKBEHFE Smin, fNAEK 0.5ml, PRI NADP B BERAZAIAZELR 1002,
7€ 340nm T4 0.5min J—RFJEEPE/ , ELICFK Smin,
124 BEHETE USSMEARYET lpmol XH—MEMSESA S E AR
#BE (kg,FW, £XHE).TE (DW, £XAEDKEH (Pro) MEEEMHAIRERILE
HYTE o
2 SR5itie
21 w3 MEEEARE LB AEMNE PEP-CK, PEP-C J2 MAE 3
BTG ¥, K I PEP-CK REREMIEY, fi PEP-C Kk MAE JLPRAFEMEGK 1)o
m.n PEP-CK Z‘E?ﬁ%ﬂg Coz H%Eﬁtplﬁﬁigﬂﬁo

®1 BEPIHRIEHNESR

Tab. 1 The three enzyme activities in Laminaria japonica

m

% REfkRb pH BELER/E | () prb e 100)
PEP-CK 7.0 3.72 100
PEP-C 7.5 0.09 2
MAE 7.5 0.21 6

22 BEHREAATFALSAERENE PEP-CK FikilE WEEREH, %
BB RUE M EEH RN E R BAL S T TR E LB AL S B R B BEE R T,
HphEiEees, RBERME; DBEXRATEERNS N, ERPAS4EHEN
3/4; DLFEMEBORSENBEMN, WEHRK, ERFBEELSSHEHN1/2 (&
2)o BA, PEP-CK 7E#T RPNMI4AIR4) 1 RA Hl &,

12 Kremer (1981) B Saccharina Sy “C #7102 %, ERES, PEP-CK HfE
FRY PEP RETHEE. HERERBANEGIDAEHNIELR, @%bz H
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Tab. 2 The PEP-CK activity in different parts and different developmental
periods of the thallus in Laminaria japonica
S 5 1 e g fr Myt g
H
kg FW kg DW kg Pro kg FW kg DW kg Pro
1w xE O 4.02 40.02 144.24 100 100 100
2= B <14 1.62 14.34 46.26 40 36 32
br o 0.72 6.24 19.92 18 16 14
® SR 4,38 45.54 157.14 100 100 100
5 U™ #A 4.20 41.94 142.80 96 92 91
m i 3841 3.60 35.88 128.28 82 79 82
Bk 3.36 17.46 87.42 77 38 56

W& EBFHRERE KT, B PEP-CK #BrR/ER, ik EEEE ik
H PEP TR MUBRAAY, EMEREERSFEERNEZR Y, EAERKERKBLAL
LR, Schmitz Z(1972)WFF & I, RIERE, A HBEANA AL RHR
HRERAERKK, B EHIFRER, PEP-CK #1LA0%R LK B AT DIAME B T A KB A &L
ERIERS IR Co, %k, KRR PR Co,, FZEFRETRAFHANEKRLS
Y, B REENSHERRE, BRAERERWEREREMER, 7L PEP-CK
EEHFERNNARDHRE A HETERREEENEER

MNEHAEBALZEORSENITIEH, EBUTEAEROEARSERET S
BRI ETHEHEORSELSTENG O, B TREMNPNGE 3). RigHAk
NERESNEEE S5 (Kippers et al., 1980), WHrshiH A KEA PEP-
CK FHERAEEMRT

%3 BHTESaEaRHeR

Tab. 3 The protein contents in different parts of the thallus of Laminari japonica

FELEHE RHRLGHE BARLSTE

ZH M L BB 4 b BASLE BEA L
&= m 9.61 2.79 29.00
omH 8 S 9.68 2.75 28.40
W W 9.66 2.76 28.60
x| 10.04 2.95 29.37
I ™ 3 i 11.28 2.10 27.50
W & 11.52 3.14 27.30
M % 8 15.02 4.00 27.02
E K # x B 19.20 3.84 20.00

23 RRASRKHX PEP-CK 7E A%

ARRBRE. HREQCLFREF IR,

NH; RE(DBKERFNNR) SBBWE, REEUERERE, ZRLE 0 RH,
(DTEKERRE THIGCEEE, £ PEP-CK FE#HRE, KBS HRIKGHER
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F4 EREAXRAKEHAT BN PEP-CK f)iElE
Tab. 4 The PEP-CK activities of the thallus of Laminari japonica
in different envirormental conditions
W E W B EeEdkypy /kg,FW ESTEME LS
0—5 1.14 53
& i3 14—18 2.16 100
c) 24—28 0.60 28
¥ R 2.40 110
E k=1 2.22 100
& K 0.5 fi& 1.74 78
(\EX) 2.0 4% 0.96 43
¥ B’ 3.54 159
0.5 1.50 83
NH? % 2.0 1.98 110
(pmlo/L) 4.0 1.92 107
¥ R 1.80 100

BEHNEY, BFH/NTEEERRRRKENEGRERS,1981), s E T K
BEAE, ERE®, ERTRAERRT,. IR KRN PEP, i # A PEP-CK i%
e, A FER M AR R > RS R, AT HENER. (2) REIERT
RESMEME PEP-CK ik, BHENXFEMUNETE, XABSENARNSEER
REmARNERNEESRER () E¥misAp NH} KER PEP-CK %3 #i
HHEN. NHY RESNIEARRE, MEAEBREAREA RuRRS, Bk
NHY ppgmeE#mEONRS, REROKE, MMimsE PEP MR K o Chapnan
E(977)EME KR Margaret BF L longicruris FrifiR B EIES: SRERGERE
FHERBARASTHEEBELAN. B% % E/E MK PEP-CK s B8 o
FEAR, (B D4 E— 2 K, BB P B FE KD &R BB, Bk TR 20 H Bl
4EFR PEP, iif PEP-CK MyfERI KEIE CO, LIAMSEAERAR, FIF SRS
ZRMMBRIERAEABUTES ¥4To Wu Chaoyuan 38833535(1984), thE L LR
Bl Kb SERANTRE Spg/L, HFHWHERREGHRESEEKFTHERE, AR
Rk 80pg /L, TEZEHE KA, B, R, 1 R G M R K R
HERREZIEN. BRAKANRERTEN, BE# PEP-CK &, MHESHIEE
B, REthE—1EH,

BZ> RARSR KR PEP-CK HEHA RENEM, XAEHE BN EEE
X3 MR O A B A AL 05 T A M SR IR B RS VE L 3 R e — S T 3
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STUDIES ON THE PHOSPHOENOLPYRURATE
CARBOXYKINASE OF LAMINARIA JAPONICA

Chen Minzi, Hou Hesheng, Yao Nanyu, Xu Zhiming, Li Jianzhi
(Deparsment of Biology, Liaoning Normal University, Dalian 116022)

ABSTRACT

Phosphoenolpyrurate Carboxykinase (PEP-CK) activities of different parts, deve-
lopmental periods, and conditions of marine brown algae Laminaria japonica collec-
ted from the Ling Shui breeding station were studied from 1986 to 1990. The res-
ults showed that PEP-CK is the sole important enzyme which catalyzed light inde-
pendent fixation of carbon dixoide in L. japonica. PEP-CK activity in basal part of
the thallus was high, and decreased gradually toward the apical part. The enzymic
activity in the young developmental period was higher than that in the mature pe-
riod.

There were some tendencies that some environmental factors might affect the
PEP-CK activity, that is, the activities at/in normal seawater temperature and sali-
nity were higher than that at/in abnormal ones. Increasing the content of NH} in
madium could also promote PEP-CK activity. :

Key words Laminaria japonice Phosphoenolpyrurate carboxykinase Light
independent fixation of CO, Activity



