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VOEWMETHREBFECEKL(ET 2, SOERESFOLE

Chi-Huie HO*, Shigeru ARAKI**, Tomoyoshi IKAWA*** and Kazutosi
Nisizawa*¥kk:  Effects of some cultural conditions upon the nitrite

reductase activity in Porphyra yezoensis

ﬁiﬁ@ﬁi‘cﬁ% (Nitrite reductase, NiR) 11— aEHmCis\Tlt, EERH,

BB BER L - EELBER TH Y, RORBRMETS 2 2hmbhTvw3,
NO,~+6e- +8H*—NH,*+2H,0

fillt, T CRERLLTRbR TV SHBCOWT, AYE/ YV E2FBATED
EERTMEERL, toBREMREZELACLE.Y Fhitky vy y v b o
NiR iwd X { e BERL 2pt2®, £{DEFTs/rr 5 NiR LRELLTEHH?,
Z ORI X ) IE NiR 3@ Lot b RSR I his, :

&ENE, ATEHRAYE 2 VTRV, BED NiR E#k Lt Cytochrome C 553
(cyt ¢ 553) &L+ 5M#tE NiR BEHEZRTHHOIECEREARIC L 2F8Br
TeDC, TOERO—WMEHRET S,

HEE S URBHE

1. ZEBbbkl: IUABEWRNC KW TEEL T\WB AV 2 U (Porphyra yezoensis
Uepa) DL BERERE LT,

2. FEFRSLE: EEEETER L LTI, 4% ASP 6 iSRS % AV, 4.0001ux 3
BHT (S#E7 7 » 7 ABGEEIELT 30W 8 X) WHRE1ZRHERA CEELC, XAV
BRI, MBS 40,000]ux (EEZ A 24 ~54 F5v 7 350W 1K) & L1, EiEEE
T, N- ik NaNO; 02g/l TH 54, ERE N- FoFsicizro 1/10 BE%
BAuvie, ERRIG-Thd 1 BRECSBRl L, KRk, 3:8MF ©ix18°C, %

* WEHHAFEREREOFEE (112 BRSSO AR 3-29-1)
Department of Botany, Tokyo Kyoiku University, Otsuka, Tokyo, 112 Japan.
= RWBPIERT (143 RFAHER AR 5-2-12)
Yamamoto Nori Research Laboratory, QOomori-higashi, Oota-ku, Tokyo, 143 Japan.
o EIRRFEHBER  (300-31 FIRM HHRBENAFERERAR)
Institute of Biological Sciences, The University of Tsukuba, Sakura, Ibaraki, 300-31 Japan.
wex ARKZERELMAZZH (154 ERFEERETE 3-34-1)
Department of Fisheries, College of Agriculture and Veterinary Medicine, Nihon University,
Shimouma, Setagaya-ku, Tokyo, 154 Japan.
Bull. Jap. Soc. Phycol., 23: 87-92, Sept. 1975.
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DHEIL13°C THotc, B, ARG LB SR RTE 7 Ve OBRICHE
IBEFIR,

3. BfAER: ESEERAECE, FICHBEECHEYT R EEY, Kok k<
PolhobEREXRE LI

4 BHEE: ERGEECAEFLTOBIKEZRCR-THD, BEBEFvsr—2—h
TERC—EERCI ¥ CREREL, Tthegie L,

5 xvrBEE: BEEREEKFOx v Eiz Lowry 9 12X b, £mET7 L
7 vEREERELTERL,

6. BEBORY : ERBEGEOThZhOERBEOERMGE B~T2) #ROHL, &
HCAELTOWBKERVCER S Th b, REERTEMCHEEL, cheigh s
» 05M Tris-HCI {gf¥ (pH 7.5) Ltz X QBEHL, 3~4 MR 4°C W@ Lotk
24,000x g 20 SfElEIE L, FOLBRPERKE LT,

7. NiR E#:ORIE : RaMIREZz B OFERXEVHB LI, Tidbd, 75 pmoles
o Tris-HCl ##&¥, pH 7.5, 2 umoles DFERSERF + Y ¥ & (NaNOy), 0.75 gmole
AFNEFuyy (MV), 75mg DE_F4+v#F + Vv A (NaS;0,) % 029M
NaHCO; 0.15ml iwiginLich D, X UBRK L2 DR SLM4ET 1ml OFFRRIGK
* 30°C i 10 4R - Th b, RIGARTRHLELE MV gL+ siT
BT LIEET 5, K ORIGKD 100 f£/HFFREK 2ml o7 SMeRE0K 1
ml Foxnz, KTeéhr 5ml Ll 10 HMBRCKES, BIrokEEs] 13958
T540nm 2RI 2BEELREL, EEEHE,» CEMBELRD, BLIWI-EHER
BYHEML, ZOLHTT 14MIC 1pmole OmMHMLRT T EEERY 1 B
U) &L, U/t s Lic, £/ & LT cyt ¢ 553 iz k 2in#dso NiR E#
FikoEEEIC X VRIE L.

z2 B & R

1 BMERSRIGC B0 BESE O XSG T 0BMhoLE R,

ARNANTA F T v 7 40,000 lux F & EMHELT 4,000 lux FoBZEIc it 5 Bk o
ERBRHELL, B 1 CRTI5E, fiEOHI 30% £BFRLh i,

2. BEXAFHTRIVEEREREGTICRT 2BE0LE,

HBEZ OMUTEESME L, ERFEOLLEED 1/10 @ (NaNO, 0.02g/1) &
LTERL, TO4ERBEYEEFETOLOLEE L, R2RRT LK, &S
BLERBLALRULTH -, EN- BEOHACIMBRATCISLL, Kighkie
ZEL, T CREE2BHEE» CERGIIERERD L O T BHANMEL It h i
DIc, PIOER«L v P TR IHER TH B, = ORMIDEMG T, EELHTORE
Rk /£ ER T 0.146, £ KiELpanL N (% 7.49% i2H L, BiZofft 0.136 ©
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Fig. 1. Growth of thalli of Porphyra yezoensis under
40,000 lux from a metal halide lamp and 4,000 lux
from fluorescent lamps in the standard culture
medium. NaNOj3 0.2g/l was used as nitrogen
source (standard N-concentration). ©—@ 40,000
lux, O—O 4,000 lux (standard irradiation).

100

Growth ( fresh weight,g )

01~

L. . . . ‘
6 7 8 9 10
Cultural period (week )

Fig. 2. Growth of thalli of Porphyra yezoensis under
the standard cultural condition and the cultural
condition of a lower N-source. 4,000lux was ir-
radiated. @ —@ NaNOj3 0.02 g/, O—O NaNO3
0.2g ] (standard N-concentration)-

— 3 —



90 BB H2K% H3F BWMSOFIA
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Fig. 3. Effect of light intensity on Porphyra NiR ac-
tivities before (A) and after (B) heating. —@
under 4,000 lux, —Q under 40,000 lux.

HEIX 218% KETFL.

3. BRER X UGG TERERIC ST A REHEROBE S L UM NiR Eit
D .

AHE/ Y% 4,000lux 35 X 0¥ 40,000lux DIGRST T CEEEREEW CIER L, 7,8,958
BOLThEhORR» bEFREHE LT, NiR Efk X% (70°C, 10 H/) %o
NiR §&# (& LT Cytochrome ¢ 553 §Hic45)0 2AELT, HREYEI TFT.
4,000 lux MB&TF o NiR FEHIL7, 8 BRERIIFFRCE L, 9 BRI L ELE
Tl 40,000lux BHTCLRPA LY S kA% RLA, ELLT cyt ¢ 553

A B8
26%
020
2.2
] [3X:13
E 18
>
g a12f
@ 14
3 008
o
% 1.0r
2
c 0.041
S
0.6f T T
C L 0 L1
7 8 9 7 8 9

Cultural period (week)

Fig. 4. Effect of N-concentration on Porphyra NiR
activities before (A) and after (B) heating.
——@ at normal N-concentration, —Q at 1/100 N-
concentration,
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SEYITMBEOEMT, 4000lux BHTTCIX 7, 8, 9 BEROFRCETL TV,
40,000 lux DPBEICDH 8, 9 FEBEOIETETIZL T W52, 4,000lux BETOERE
KHADE2EHUEOFEEYRLL, ZoE,D, NIRE#IRZ - CHEALCXOR
JTPIRIe L, 9EEEE IV ET LA, cyt ¢ 553 SRIIBEDHIERE L

Lo TWBI ENFHT,

4. EREERAMR L OESHEERLETCEI 5 EERIUME NiR EoHE,

AYE 2 )% 4,000 lux BN TCI\WC, S N- BEELZ0 1/10 BETIEW
THEEL 7, 8, 9 Bichic b AR ML ¢, MHERRomBF#o NiR Fit2Hl
ELI, TOKEREXH 4 T,

NiR FEfEEEFBETIZ 7 8, 8 BLEENEDICONT, TOHMIEHLL
MO BEERCIcAE THALY bESLoT, —F 1/10 N- FREC XL, 8BDME
HILIZITERD N- BEOEHEIFA L TCh -7, 9 Bins s, FELIETFLA, %
7o, L LT cyt ¢ 553 &R L FARE NiR FEL R CEAZARL, 9 BERE T
ELL{ P tot, ThbofERIE, &k NiR X0 eyt ¢ 553 81X, BEIK
L EDERNEL B EETL, HE N- BEOHAZ OANEICKENT L
TRERL T35,

% =

AW Y OATEERCIE, Al & bAFRCBIT AR ) B L TRV
BEENRDBL TS L CBbhi, N- He L TEERHT b NaNO,y(0.2
g/l) #AVHEIE, 4000lux ThED 10 f£0 40,000 lux T, WHEOLER
BHEDEbich ot BMEBETOHM cyt ¢ 553 #FE & L7 cytochrome &
B LAML I, FhICbphb b, NiR BHIGEECERRL, HBEIEAT
BHERENED EET LR, 20k kiR Etomie NiR EHEETLERE
CHRLTVWAC ERERTALDTHSD, FhEL LT cyt c 553 oFHIEED
FHREWIhEDL, KRB ->TETTAEME NiR LRUTH -1,

—7J, N- §f (NaNO;) DB #ElEE#o 1/10 ETFLTH, NiR FHlis L
cyt ¢ 553 SR OBERMMICHES Blbx— vit, BRSSP R D HUNER CEE
ERLE. Thbb, SHROBRBMCHEGEZIET LA, *0F NiR EHEETON
HENICE LT,

Summary

Porphyra yezoensis UEpa was cultured in an artificial medium through 9
weeks. The effects of light intensity and the concentration of nitrogen source

(sodium nitrate) upon the activity of nitrite reductase and the content of mainly
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cytochrome ¢ 553 in the algal frond were investigated. Growth of the alga was

apparently similar in the cultures with 4,000 and 40,000 lux irradiations, but its

dry weight was remarkably decreased under the lower nitrogen concentration.

However, the nitrite reductase activity was changed irrespective of the light

intensity, and decreased rather with aging of the algal frond. The content of
cytochrome c 553 showed also a similar tendency, except for a higher content

under mainly the stronger light intensity. The content of mainly cytochrome

c 553 as well as the nitrite reductase activity was also changed similarly inde-

pendent of the nitrogen concentration, and they decreased with the algal aging.

1

2)

3

9

5)

6)

7

31 B X #®
Ho, C.H. (1975) Faculty of Science, Tokyo Kyoiku University, Ph. D.
thesis.
Ho, C.H. and Tawmura, G. (1973) Purification and properties of nitrite
reductase from spinach leaves. Agr. Biol. Chem., 87: 37-44.
SHiMIZU, J. and Tamura, G. (1974) Studies on nitrite reductase from spinach
leaves I. Further purification and some properties. J. Biochem., 75: 999-
1005.
ZumrT, W.G. (1972) Ferredoxin: nitrite oxidoreductase from Chlorella.
Purification and properties. Biochim. Biophys. Acta, 276: 363-375.
SuTo, S. (1960) On a method of laboratory culture of the laver (Porphyra
tenera KJELLMAN). Aquiculture, 7: 7-11.
Lowry, O. H,, RoseBroucH, N.J., Farr, A.L. and Ranparr, R.]. (1951)
Protein measurement with FoLiN phenol reagent. J. Biol. Chem., 193: 265-
275.
Rawmirez, J. M., Campro DEL. F.F., PaneQue, A. and Losapa, M. (1966)
Ferredoxin-nitrite reductase from spinach. Biochim. Biophys. Acta, 119:
615-627.
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KBER* YIPFS/FTORERERBORIRIL
SEPOBGRIEIZDWNT™™

Takeo OHMORI*: An analysis of embryogeny in Sarga,;z;m th;hiaergii I

On the degeneration of nuclei in fertilized eggs**

Ry &Y 5B (Sargassum) FEPCECTL, KEINL8 20E L - T b, 2D
PRHPEFERAMC I ST TR B &, 0D 1 BARTFORLEA TS, 2
BhTh bith oo 78k, IRMiad TRILHAT S Z LML TW AP,

SR SPEIE—EORA LT -1t F—HEEN IR RIFEH R CRENC
NLUBEACEST, ZRHINT 2 M ) BEAEIEA TW LD,

DL S RERECTWTED L 5 e LENELIE - T B Wb T5H
B CAPE R E L, Bk, BREDIEFShELELONIZREIFOTHD 7
BoBLnBE& L, B BEAREOBEGREMEEECTETOERRERAKIDOT, 0
HBREEWET 5,

wHELEHE

ERFRICE WY 3+ 57 A (Sargassum thunbergii) ¥, 1971 4£ 6 § 25 Ak X
1972 4 6 f 16 AICEILBETFHOKREE & 38 CRE L D TH 5, HER,
MRk & iR E A B4 ORBIABCANTREL, BH, BHIhIRERBICA-I,
BHINARBBEZERIBLT, MY v — vOoR TR SAICEFREML TAL
BT ol INIEFEREOREICHE LICRET, TR CRZBRITThLh
104M 7 75/ =4 > v D fKBER XV 2X107*M € . m<A & v EKER CTLE
X, MIEREREL 2 R X OSBRI TH B, AEBEIIRGEEAK TX BV, EEE
B TO EOSCTEERT, EAEOL O LHERE L, Ik 7Tml ORREK
AN Y — VR TCER S W s, BEREREG 18+1°C,1200lux DA 3 7Y — v
S¥EcEl 15 BB SR,

% 3
w3 LT ) ADIRIKTERT L, FHESHMCOHLVLT, RS TH LR
ot TRAZIIA CRIL LIRS 5, Stk 11 Befilc, JoRENCH LEAC S EIEENE

* gEEEAY (703 BILFEH 2180)
Sanyo-Gakuen Junior College, Hirai, Okayama, 703 Japan,
= AFFERBEREHERBAFARIC X 30

Bull. Jap. Soc. Phycol., 23: 93-98, Sept. 1975.
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> TINE 2 IR IS 5, HEIEBENABEITIS - T, 7ok 8 BIORERR > TV 503
— 2P BB Ihieh otc, BAREL TWARBRHICERCAEGERLETS - LIRS
DT, E—NEENYR I L b > TR b LTI EHEL 72,

(1) 725 /7=4>v D @BABR CAB LSS

ZREANC 104M 725/ <=4 v v D @RBRC SRRMIIZBL, TO%, #kc
LELTERERT b 0T, %k 19 RMPEEL T, TiIIRCgEL

1oo~.§+-_.o-__..___+-——o—-c-a

- — = O _
\ ~—_ e .
X\ ~ -

X

. N
N

n 13 15 17 19 21
TIHE AETER FERTILIZATION )

IRDIVIOUALS WITR EIGHT NUGLEI

Fig. 1. Effect of 104 M actinomycin D on nuclear degeneration of eggs. Eggs
were treated before fertilization. A. No treatment; B. Treatment for 2hr;
C. Treatment for 5hr.

8 BABRINT, HEBEDA b DIXALRIh T, ST 27 75/ ~
1Yy DCABLIL DT, 156~20% DIRCRLRIEN I D HEBENA 1o, —F,
AFED L D TiE 70% DOIFHBERILRFZ LT\ (Fig. 1),

EEBKPTZRHEIE, 0% 10*M 775/ <4 v D lkERCBL
THA, 2 BRI L O SRR RAE V- ThoB4ad, ZH% 19 R L T b e
DA T, 100% BBiLixmEzhi: (Fig. 2),

(2) C.w<d v vlgkBRCAB LSS

ZHRERANT 2X1074M €, m <A ¥ VHPKBERC 5 BRPXBL, +0%, fkeT
I THERLALLOTE, EBABEOLOLALL S B by s L, iK1l
RHEE L D B—SEEENA DD, ZHEE 21 BT 54.4% DL OABR(ER B =
L Twi (Fig. 3),

RRELcI% 2X104M € . m <A & v RR CER LSS, BRIkl b3,
SR 21 B > THHEBEIA S7Rv CIIPICIL 8 EAZE L Cuohe, SRS &

— 8 —
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100 ——+——-o————o-——-°——-—-°—B—'E—°
%\
X X\
_ X
S
=
H
< 50
=
=
s X A
E T~x X
=
1 13 15 17 19 21

TIHE AFTER FERTILIZATION (b

Fig. 2. Effect of 10-4 M actinomycin D on nuclear degeneration of eggs. Eggs
were treated after fertilization. A. No treatment; B. Treatment for 2hr;
C. Treatment for 5hr.

100
9% T~~~ -
-

= N
= X N
'; N
= \\
= N
3 N
= N
z \\\\
5 so \x -~ \B\
- \ -
= A
= X X
=

1 13 15 17 13 21

TIME AFTER FERTILIZATION )

Fig. 3. Effect of 2x10-4 M puromycin on nuclear degeneration of eggs. Esggs
were treated before fertilization. A. No treatment; B. Treatment for 5hr.

0 2RI C ORI TAEL, L%, WBRKTERLABAIE, Fig 4 ©RTX
SIBILIC B Ve U, SEREHE 13 BRI CHE—DEIBEAA D DT, ZHEtk, 5 B
RALE LB Ay, RO RhRERDEL, K 15 B Te- ¢ E—nH
BENRA T, ShEOEOSOTHEKTEREL T, BEErk < hs EHaEHE-T
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D
100 -
% ~_ ~
: X e S
= > e o -
= \‘0———«\ -
s X \ \c
\
B AN N
- kN N
= \B
= 50 N
\
= \
= %
p=d X A
= T—x X
" 13 15 17 19 21

TIHE AFTER FERTILIZATION (W

Fig. 4. Effect of 2X10~4 M puromycin on nuclear degeneration of eggs...Eggs
were treated after fertilization. A. No treatment; B. Treatment for: Zhr
C. Treatment for 5 hr; D. Immersion in the treatment solution.

ZH% 21 BRER LD DT 57% 0L oM S ORETH -1,

% 2

77%7<4vv Dk RNA OREB ML bBERHB, 775/ <4 D
OEEFIIZBLICHAE, KBz bha0T, BBLXOERITE, X
RIZBIL 7= RNA i8R Eh B 2 LAWMETH B T EXbhnb, ZHTOAETLILE
L3z bh, ZHEE2EMOAE CELCERErAHIhTW30T, YT/
FOHEZ DO RNA OFFITZRER» bEREHEAS 2 BEE CoMcThbh T3 &
Ex bh3,

EEAROMERE LTHBRTWAY . r< v VD BRCSHEINZB L >3
b, BRI EZ SFINIGOE T 8 BIEDORBR R » T\ %, HBlbiciy, Th
CRLLEAL AR IR B LABETH S, Lal, THINCSERC oRCIIxB
L, 20, K TERLALSAE, BABEOL 0 LRABCEE by LERE S
HBHBHDT, ZOEBIXFHEINCIEIOL bRTwiny, HE, ZHEH2EMS I U5
& ZHEO MBI R T58, KBliIhTL B, Bk &7
WML T %, CDZEnD, HEEXOERITOCHELREAEARIL, THED
2 REZEBLCE: bERMCh. - TiThbhTWb E:E: bh 3,

v = IR o Ric mRNA A& E3h, BRARZHEINCRERORB - b
2 bhTWwb, T2 L OREED mRNA MBS LT, BABEOSRNELTE

— 10 —
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5T BT ERHBRTLBEDD,

—H, 7~ 2 A (Fucus) DZREPCIHBILE WS BRRIALRRVT, SHBBOR
FIOHMBIELIFREROHK TH 5, iR - &R X 1¢ Quatrano® i k 3 &,
7 — 7 ADIREROFEITIE RNA & LO0EABO AR, EEL T T, =n RNA
DERF IVEAREDARKIL, LIRTRHBCTLhTWB I ERRIATL S,

CBEERRbBICYY, AREVHEET X S U AFEORIREF#IE, RN
CELBLBLEFET, 3B ORECHETY Wi EFERERFT O R
DAL EHOBEELRLET,

Summary

Eggs of Sargassum thunbergii were treated with 10*M actinomycin D and
2% 10-4M puromycin sea water solution, and relationships between the degenera-
tion of seven superfluous nuclei in a fertilized egg and RNA or protein synthesis
were investigated.

The degeneration of nuclei was completely inhibited by the treatment with
actinomycin D for 5 hours before fertilization or for 2 hours after fertilization.
In the treatment with puromycin for 5 hours before fertilization, seven nuclei degen-
eratednormally. In the treatment with puromycin after fertilization, the degener-
ation of nuclei was retarded more and more as the duration of the treatment was
longer.

It is presumed that the synthesis of RNA required for the degeneration of
nuclei begins prior to the fertilization and is completed by roughly 2 hours
thereafter. In contrast, the protein begins to be synthesized from these periods

after fertilization.

5l B ox #

1) Tanara, M. (1913) Oogonium liberation and the embryogeny of some
Fucaceous algae. Journ. Coll. Sci., Tokyo Imp. Univ., 82: 1-13.

2) Tanara, M. (1927) Experiments on the eggs of Sargassum. Bot. Mag., 41:
142-148.

3) Kuniepa, H. (1928) On the development of the sexual organs and embryogeny
in Sargassum Horneri Ac. Jour. Coll. Agric., 9: 383-396.

4) Ak, K. (1938) Uber die Befruchtung und die ihr folgende erste Kernteilung
bei Sargassum. Sci. Rep. Tohoku Imp. Univ., Biol., 13: 253-257.
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5)

6)

7

8)

9)

TaHara, M. (1929) Rhizoid formation in the embryo of Turbinaria (?)
Susiformis YENDO and Sargassum Thunbergii O’KuntzE. Sci. Rep. Tohoku
Imp. Univ., Biol., 4: 1-6.

FHFE (1968) FAEA(LEFH. REAME (FAFER. £¥EF, HE 1-21
HEFER (1971) @RS &1 2EAFEROFE, MHREC KT 54k (B
KR AR SBREIE, X 88-158.

Nakazawa, S. and Takamura, K. (1967) An analysis of rhizoid differentia-
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Ibaraki Prefecture
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PACIFIC
OCEAN

Fig. 1. Map of Ibaraki Prefecture Showing the collecting sites (1-13)
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Summary

For the purpose of obtaining further knowledge concerning marine algal flora
of the coast of Ibaraki Prefecture, the writer has made intertidal collections at
13 sites in this region since 1961. As the result, 164 species, including 16 spp.
of Chlorophycophyta, 36 spp. of Phaecophycophyta and 112 spp. of Rhodophycophyta,
were enumerated in this paper.

Marine algal flora of the coast of Ibaraki Prefecture is considered to be re-
presented by temperate elements in co-existence with a few subarctic elements
such as Analipus japonicus, Desmarestia ligulata, Porphyra pseudolinearis and
Neodilsea yendoana.

The geographic distribution of the several species, including Schimmelmannia
plumosa, Laurencia venusta and L. nipponica are also discussed in this report,

since they show rather characteristic distributional patterns.
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Table 1. A list of the marine algae on the coast of Ibaraki Prefecture. Figures indicate the collecting sites:
1. Hirakata; 2. Izura; 3. Isohara; 4. Takado; 5. Ishihama; 6. Kawajiri; 7. Ose; 8. Kawarago; 9.

N s wN -

&

10.
11.
12.
13.
14.
15.
16.

oW

Mizuki; 10. Kujihama; 11. Hiraiso-Nakaminato ; 12. Oarai; 13. Hasaki.

CHLOROPHYCOPHYTA #Z3EHE
Ulva arasakii CHIHARA F# 7 A
U. pertusa KJELLM. 737 4
Enteromorpha ;:ompressa ‘(L.) GREV.
E. intestinalis (L) LINk £Y 74/ Y
E. linza (L)) Ac. 9 AAR7H*/ Y
Urospora mirabilis ARESCHOUG ¥ Y # 3 Fm

Chaetomorpha aerea (DiLLw.) KuTz.
BT RS L RE

C. crassa (Ac.) Kutz. £V o, X%
C. moniligera KJELLM. B2, RE
C. spiralis Okam. 7 } 2, X%
Cladohora densa Harv. 743 ¥V o474
C. japonica YAMADA *#* v F 7+
C. opaca SAKAL Y ¥ F v F 74
Bryopsis maxima OKaM. F#* %%
Codium adhaerens (CaB.) C. Ac. ~1 3 1
C. fragile (Sur.) HarioT 37

PHAEOPHYCOPHYTA #1834
Dictyota dichotoma (Hup.) Lam. 7 3 & 74
Pachydictyon coriaceum (HoLM.) Oxam. +3 & 7'+
Spatoglossum pacificun YENDO =& v 7+
Dictyopteris undulata (HoLM.) OkaM. v 7 ¥~ X
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© XN

11.
12.
13.
14.
15.
16.
17.
18.
19.
20.

Ectocarpus confervoides (RotH) LE JoLis

Ralfsia sp. Ay #v5D1HE
Sphacelaria variabilis Savv. <= 2 ¥F s a i v
Cutleria cylindrica OkaM. AF %

Petrospongium rugosum (OkaMm.) SET. et GAR.
Y9/ HhY

Leathesia difformis (L) ARESCH. X3V %
Analipus japonicus (Harv.) WYNNE <=V %
Myelophcus simplex (HArRv.) Pap. £ 74
Papenfusiella kuromo (YENDO) INAGAKI 7 m %
Ishige okamurai YENDO A >4

I. sinicola (SET. et GAR.) CHIHARA A mr
Desmarestia ligulata (L1G.) Lam. w74
Colpomenia bullosa (Sau.) YAMADA 7 &% E

C. sinuosa (RoTH.) DERB. et SoL. 7/ m /Y
Scytosiphon lomentarius (LYNGB.) J.Ac. H¥ €/
Endarachne binghamiae J. Ac. ~-37 )
Petalonia fascia (MuLL.) KUNT. &4 =293/
Punctaria latifolia GREV. »~,i% F%

Eisenia bicyclis (KjELLM.) SET. 7 5 #

Ecklonia cava KJELLM. # 22

Undaria pinnatifida (Harv.) Sur. v #x

Cystophyllum sisymbrioides J. Ac. Cawrxy
C. turneri YENDO b x %2
Hizikia fusiformis (Harv.) Okam. e o#
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29,
30.
31.
32,
33,
34.
35.
36.

W N
B b

b

© 2N o

10.
11.
12.
13.
14.
15.

Sargassum fulvellum AGAR. +v &y S

S. horneri (Tur.) C. Ac. 7 hH=E2

S. kjellmanianum YENDO -~ ~F % 2

S. ringgoldianum Harv. +#+#*.3% s
sagamianum YENDO X % 7

S. serratifolium C. Ac. Ja¥Vyxy

S. thunbergii (MerT.) O. KUNT. © 3 }5 /4
S. tortile C. Ac. =zv=Ey

RuopopHYCcOPHYTA KIZEHEM
Bangia fusco-purpurea (DiLL.) LyNG. w7 /Y
B. gloiopeltidicola TANAKA 7/ V) ) 2y
Porphyra dentata KJELLM. #+=7 </ Y
P. pseudolinearis UEDA W , A 7 )
P. suborbiculata KJELLM. = A7 =</ )
P. tenera KJELLM. TH 274/ Y
P. yezoensis UEDA AHE /Y
Nemalion vermiculare SUR. 7 3 Vv 2 v

Pseudogloiophloea Okamurai (SET.) CHIHARA
=&7% /)

Gelidium amansii Lam. < 7+

G. divaricatum MART. v 25 v 7+

G. japonicum OKAM. #* = 74

G. pacificum OKAM. FF 74

G. pusillum (STack.) LE JoL. ~A 5 v 7+

Pterocladia capillacea (GMEL.) BorN. et THuUR.
A7 Y
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17.
18.
19.
20.
21.

®8E

25.
26.
27.

29.
30.
31
32.
33.

35.

36.
37.
38.
39.
40.

Pikea californica Harv. :##=y ¥
Neodilsea yendoana ToKIDA 7 # -3

F 37T
Peyssonelia caulifera OkaM. =Y *A v /) H Y
Hildenbrandia sp. ~_=—= %350 1%
Lithophyllum okamurai FosL. b 54 K
Dermatolithcn tumidulum FosL. 7 Y <%
Fosliella zostericola (FosL.) SEGAWA £ H 4

Marginisporum crassissimum (YENDO) GANESAN
RS EVE

Alatocladia modesta (YENDO) JOHAN. ¥ X o m
Calliarthron yessoense (YENDO) MANZA =V vam

Desmia japonica Harv.

Serraticardia maxima (YENDO) SILVA 4> arm
Corallina pilulifera PosT. et Rupr. €Y &
Yamadaea melobesioides SEGAWA HEE F
Grateloupia filicina (WULF.) J. Ac. A H»5F /)

. imbricata HouM. 25 /)

. livid (HARV.) YAMADA b 5 A A F

. okamurai YAMADA F 3V /e

. turuturu YAMADA Y LY L

Pachymeniopsis elliptica (HoLM.)
YaMabA xv3/ Y

P. lanceolata (OxaM.) YAMADA 7 X5/
Phyllymenia sparsa (Okam.) KYLIN. eFY 2 v
Prionitis patens OKAM. b 5% v +F
Carpopeltis elata OKAM. FH% v b %

C. cornea (Oxkam.) OKAM. ¥ /) A HF
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RESRA

45.
46.

47.

48.
49.

51.
52..
53.
54.
55.

57.

59.
60.
61.
62.
63.

65.

Carpopeltis affinis (Harv.) Okam. <> /Y

C. crispata OKAM. +4h =<

C. flabellata (HoLm.) OkaM. =24 /)
Cryptonemia schmitziana OKaM. #+ A Fv b+
Gloiosiphonia capillaris (Hup.) CAR. A +7 /)

Schimmelmannia plumosa (SET.)
ABBOTT F+H A%

Gloiopeltis complanata (HARv.)
YAaMADA ~FT7 )

G. furcata PosT. et RuPRE. 72 m7 /)
Callophyllis crispata OkaM. ebw-~/ bHHEFF
C, japonica OKAM. =Y ) b4 HEFF
Schizymenia dubyi (Cuauv.) J. Ac. R=AF> =
S. dubyi . palmata YAMADA H 4 X=RF =
eAzAY

P. recurvatum OkaM. <% =7 Y

P. telfairiae Harv. =7 Y

Hypnea charoides LaM. A4 .35 /Y

H. saidana HoLM. HA4 &4 35

H. variabilis OkaM. xFA <5

Phacelocarpus japcnicus OxaMm. + 2/ F
Caulacanthus okamurai YAMADA A Y &V VY
Gracilaria textorii SUR. 537 )

G. verrucosa (Hup.) PAPEN. #* =/
Gymnogengrus flabelliformis Harv. *+v /)
Ahnfeltia paradoza (Sur.) OkaMm. -~V Hx
R

Plocamium oviforme Oxam.

Gigartina intermedia Sur.
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66.
67.

69.

70.
71.
72.
73.
74.
75.
76.
77.

78.
79.

81
82.
83.
84.
85.
86.
87.

89.

G. teedii (Rotn) Lam. v*%v /)

G. tenella HARv. AF /)

Chondrus elatus HoLM. =2 b2V /=&

C. giganteus YENDO #*H* Y /= %

C. ocellatus Howm. v /=%

C. verrucosus MikaMl 2= &

Rhodymenia intricata (Okam.) OKaM. ==Y

Lomentaria catenata Harv. 73 %

L. hakodatensis YENDO 23 A7V FF

Champia parvula (Ac.) J. Ac. v Y FFV vy

Cocloseira pacifica Daw. 4 v <=

Antithamnion nipponicum Y AMADA et INaGAKI
7RI IR

A. plumula (ELL1s.) THUR. =3 Y H'¥%

Griffithsia japonica OKAM. H ¥ 74

Psilothallia dentata (OxaM.) KyLIN <=1k

Ceramium japonicum OKAM. ~FA FA

C. kondoi YENDO emend NAKAMURA A F A

C. paniculatum OkaMm. YA FA

C. tenerrimum (MART.) OKAM. # A4 F A

Campylaephora crassa (Oxam.) Okam. 7 b4 FA

Centroceras clavulatum (Ac.) MoNT. }# A4 FA

Callithamnion callophyllidicola Y AMaDA
F24 FIY

Microcladia elegans Oxam. 4= &
Herpochondria corallinae (MART.) FALKEN.
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90.

91.
92.
93.

94.
95.
96.
97.
98.
99.

100.
101.
102.
103.
104.
105.
106.
107.
108.
109.
110.

111,
112.

Reinboldiella schmitziana (Rein.) DE Toni
FVEID
Acrosorium flabellatum Yamapa v v &3/
A. polyneurum Okam. Ry A7)
Heterosiphonia pulchra (OkaM.) FALKEN. )
VR EDST
Dasya sessilis YAMADA =4 £27
Benzaitenia yenosimensis YENDO -~V F V&
Polysiphonia crassa OkAM. 7 + A4 + 7'+
P. japonica HARV. £ 7Y A + 7'+
P. morrowii HArRv. ®w A } 74
P. urceolata HarRv. v a v oawvs sy
P sp. 41 +79D1%E
Chondria crassicaulis Harv. =5
Laurencia intermedia YAMADA 7 my
L. nipponica YaMADA w5V )
L. okamurai YAMADA Y5y
L. pinnata YAMADA ~% Y
L. undulata YaMADA a7y y
L. venusta YAMADA b AV ¥
Pterosiphonia fibrillosa OKaM. % »~3 74
P. pennata (FoTH.) FALKEN. -~3% 7'
Symphyocladia latiuscula (Harv.) YaMapa
- AV A5+
S. linearis (OkaM.) FALKEN. Y 2 ¥ x %
S. marchantioides (HARv.) FALKEN. =2+ 3%
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Eﬁ@%ﬂwlﬁz“:7afﬁfz¢jay/%m
SR MEREREICONT

Takaaki KOBARA* and Terumitsu HORI**: On the formation and

germination of cyst in Platymonas and Prasinocladus (Prasinophyceae)

75 ) %l Prasinophyceae 2 )85 7 7 F €+ R Platymonas £ 77 ) €&
Prasinocladus [ZHEFERDOH BREHICERS A M 2R T3Z LAMLNRTHW B0,
L LEREY R b ORI & HIEBRBOFMIC oV TITEBER .

EELOPIEETIY, WERSHES TV /R, B/ IFEFRABLES TV I/ E
Box v A—0EREHALMCL, FESHAMICOVTOEMYMRALEESANT, &
HIRROFH CRERIT, BRETHEE - HERITRV, PREEMR L THIRFRB
EREETR->TV 5, ZORchbhbhILIZLIEY A M OFREBEE L. £ZT
bhbRIZZ DY R MOV TREKE VIS Z DR E B DV THELERLBE
2RHIz. LTBLh AR EHRET .

wREFRE

ERLZHENE 5 F %) R D %, Platymonas spp. L7 T7¥ J ERN_HE,
Prasinocladus ascus » P. marinus Tk 5, L7 5 F T F A HOMREEHY T/
i3 1.5% SEREEH R @ Lizo 35303 15°C il L - {E RSk h CiTa v, BB
16 FREFAAA I — 8 MERIREHI T 20 W Btk Ay, MEE% 1,500~2,000lux & L
Fro HERANZII S00mI DSATIAAREHAL, =T —HRUAIC L ZBEREITL -
7zo

mEEsg
75 FEF ABO B TCIRERMITEEETH 5 (Fig. 1A—1, Fig. 2A), U
— iR ESIc 3 (Fig. 1A—2) LTHEL B TES (Fig. 1A-3) L
i3, BMEFAoMmEIXLY (Fig. 1A, 8), SR L /oM #iE & AR L AHHAR
DH Y (theca) DZF B bk E M THCEEM OREZ S £ 5,

* BORKEER KR R BRI S 8 (108 BINEHEEH4—5—7)
Phycological Laboratory, Department of Aquaculture, Tokyo University of Fisheries, Minato-ku,
Tokyo, 108 Japan.

o FIAFEERENFEHUE (274 BIMH=ILRT 542)
Department of Biology, Toho University, Funabashi, 274 Japan.

. Bull. Jap. Soc. Phycol., 23: 111-115, June 1975.
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Fig. 1. Figures showing three types of the formation of cysts and their germination found in the
Prasinophyceae. A. Platymonas species, B. Prasinocladus ascus, C. Prasinocladus marinus.

—F, 7Y 7 BBOBTIE—RICHAMBIIIERE HE ST TRERE RT3
(Fig. 1B—3, 1C—3), #MRAIBEZ DX 5 IcEEORE ML b orilicig
% (Fig. 1B—8, 1C—8), 1 EDEMMN S 2 ~ 848, Bizid 2 L kOB
Ehd. FERUIBIRGEERBRLE 20, MEROEHRIE T 2T 1 5% EH
Bh, bBiL, AERBACHEEY, SLCHRREHESE3 L L bR oL Y,
BEOREHE 2 kT 5 (Fig. 1B—9, 1C—9, Fig. 2B), P. ascus IZBWTix, Bk
IR & R & i TRABROMBRNI —Ric Lt YE3 2 L b L LiZAbh
B0 WTRDBFEIT LML N THEEMAL L 72 > THIRBO GHOENT B b3k E
M3 (Fig. 1B—1, 1C—1), &I LB 1. PARKE & MaNTON iz X3 & P.
marinus DFEEREFITBEOFLINE Sh TV 3, EEMITESICERE Lg, Ha
MEHELIIUD 3,

LIBTS IV 2RO _BOMERMITEREN FCigRT 5L, BEE%kicksnT
HIRE TR T 52 L <, AREL VETEAND 5. FEOT & EREEIT Y
BENBZ ERD B,

WOBFAPREH* T & 5 & WRMEEOMISAIC BRI ER LAY 5. = ORIz
HERABRE 25°C THM L - ERERET B LY 2 BlRET 5L, FSFEF B

— 2% —
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DZETIRIVEZIANT, 77 v /7 EROZETIHHIERRN TR E Ak RET 5
(Fig. 1A—4, 1B—4, 1C—4), ZOHIEELMNURIZ L T3 X DicilkL, HiEk4
HEf~ 8 BT, T OECRIL L7zl ERYk+ 5 (Fig. 1A—5, 1B—5, 1C—5, Fig.
2C)0 BEHROEEIL 0.3~0.4pm (ZH L, FHCIEOREICESH 0.4 pm @ L PR
NEEHZBND (HHREENIZIc o T Horl & CHiHARA® BfH), Zhuid “Ej%
VAL PRELIRELE L ON B, EEY A ME 6 A~ 9 HORIcERASYE
HIKET 2 Z LIt X > THIBRENB. 7TFEFRR7 TV / ik, HEHHOBR
FRIZBY TR, £~FICHBLL, HickilkT 3. EEoBskE» oMl sL, &
o OFHEUL, WA, AT ORETHEET S0 L Bbh s,

COL I LTTEIERY A M EFERR I L, MROSEEtIcbET LS
TFEFTABOZFMB LU, T7Y /EROFML iz, YA MONBTHENEY, 4
{EOEHIBASTER SN 5. ST EIZSMET 22 L5, B0 X &icilictE
T A oo E - REE T bz ikl s h 5 (Fig. 1A—6, 1B—6, 1C—6, Fig.
2D), Z oEEiCIT AN T TIC AAOMIEE Zh z, MENETHYTv5, 20

o y s &l b L » e g

Fig. 2. A, Swarmer of Platymonas sp.; B, Dendroid colonial form of Prasinocladus marinus; C,
Thick-walled cyst of P. marinus; D, Cyst of P. marinus from which four daughter cells being
liberated. Note four daughter cells liberating as a mass enclosed in a thin hyaline-like envelope
through an aperture formed in the thick wall of the cyst. A, x3000; B, x300; C, x4000; D,
% 2800.

-
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WEOT E b 2 <R T 4 BoEEERIIERL TR EMT (Fig. 1A—7, 1B-7, 1C=T7),
DRI HEEY 2 PN 8 BE i TN EOBMBOTRER D LBH B TD
A EERES 2k ORI FE e BHIBD R b IHIC 7 3BT & b &5l
BHEHIZB L Th H48~T2E BN TR T T 5 OREETH 5.

Vo ABEIZBVTH, EFEROVIE ZRHIC b FHAETEZRRT 5 X 5k 28D
FEN INE Y (0§ R

% 2

w75 7€ RJ§ Platymonas ¥ 7°5 /) €)J& Prasinocladus L %X {3+ 38—
BWEWEL, BEHCBY THEREZ bo2bkvhicdo7h®, LT a)
PARKE & MANTON'® 37°5 F & F R JBDO—FE P. convolutae % W7 L7-Bic, FHTix
HENIOBRS TV /ERICHOND L O LMRFEEHRT 5L 2 BE L. F
B2 X FEDT 7 v —RN—FEDSTFEF RBND—F Platymonas sp. TRIEDE
BELTWS, Zhb0HEER, MRIAHEREEOFEL v 5 BER, MEE S8BT 55
DE—FN L EEVRC R VBRI LERLTW3, PARKE & MANTONI? (T} 3
&, P. marinus L 7°7 FEF AROEEMIL L IEFHIZ LV /4 FEEOHRIC X
S>TODREHTCEB LV H, ZDRICE LT, MANTON 589 i3 & & i28E LV-EFEE
BYfT->TRY, FROMENOHEEMEE LOMBEREV 22HLMZ L. Kb
BUEE RS L R ORERRL A OMEBEFRTH S (BEL I - TR
BR)e LIANFKIRTTY /) EROMO—FE, P. ascus #FH L 7= CHIHARA & HORI®),
Horr & CHIHARA? i, ZOHHMMEE LOWHIL, MBE DI 2EREL LTHFLLE
TRV LERALDIZLT B,

EEY 2 b OWRE X CHRIFERIZE L TE LW AERORERIE, DX IFRBRORK
M ORBHEIGED IV LEALMI LTV %, ZOFRIBFFFEFREL S
FV/ERPEBO TERESEHR CH I L TIRMICEORIBMEEZ - LD E VL
X5,

MEKZBILHIc>T, FREFREELL TTE o LAERFEMRERBIS TR
NHEFLICEH L £ AR OFE T AREMHRRSIC X 3 HAR 20 /e85
#5R052 (fk# TROLHE) O—WEEH L. BELTRILE LT 3,

Summary

'The prasinophycean algae have long been known to produce a thick-walled
cyst, though the process of cyst formation and germination has not been revealed as

yet. In the present paper, the detail of the process is described for the first time.
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Some taxoromic discussions on the Platymonas-Prasinocladus complex are also

presented on the basis of the results obtained.
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FExREF*: ZLFUBOLELRE

Sonoko SASAKI: Biochemistry of alginic acid

i t & [

BELHER L CHIE LRV TT7 A% VKRBT 2 S BERETHEUD, 2T
PR OPEBI R M o R D, coWr ey, BEhehIgkr v
LTT7TARVENETAL, =&/ Akl OFBBELYMLIUTRRO7 v v Bl
NP TAT B, 1881~1883 4Eiz STANFORD (L= v 7RlOBE R FHRM Y — £ CHIHA
BLTEOALERYE Y “algin” LIFAKE DD, ZOSEIHTIRAOGLEE IR
T3, ¥RBECKTH7TAXVBOBFFHEL L TOEBEL STANOFRD DI
RRBEERLTWA LWL LY, ThhbBRERLES ¥ T OREOMT7 L ¥ vBIIT
W ERICBFEOG Y 5D, TOHETOHRLEL, BCLhARATHICSHE D
FIOIR T v Y BRDRS DI B EHETH D 2 &5 L OILEME RIS LEE OBID
BOWTEKL, BEHBED 277 ) 7 (Pseudomonas®, Azotobacter®) 3, 7 V% v
D7 27— bRIEBZ EFMOID LIRS, FOMOEPPTITIET LF Y
BB ECHEE Th B RN ESRREMEE LA EER S A, L b SRICEETS
Z L DEpEEOED b HELEIbIh, TOABHERLKRECHEBEIhLS &
LT3, LALEDRLL SRARC—BRYLHREFENTOF 2EHShin - BL
EThdHY, D) LVBPCEb - TELEO-AL L THEE 2 L3HB, =&
T, 5 L7 AFvVBOERNEMBEELEAL, 204D TBELMEL L
LI, HE—BoERCH > THELREREEILWLERS,

WAL AR

T AE VEEOBEKBY D D-=v 2 v VEROEEYER LB DAL NELsoN &
CRETCHER C, WEIX ¥ BRBRIGTE LA RBENDZ DEENRT v VEEOL, B
BBLDTHBHZ EER LI, EDREEIL HIRST —JRD £ F LT ORER 2,3-2 2
FA2VErYBEECII LLXOERETHHE L2 ELALRT p-14 HEETH
5L NI, B2 vVRBBEORERD C oEARRNLIRHFL, FEGRBO X HE
FHBRLALT 14 o blidrr— AL O CRANCEMBE BRI O

* WREEREREREGFEE (112 FREOEKE 3-29-1).
Department of Botany, Tokyo Kyoiku University, Otsuka, Tokyo, 112 Japan.
Bull. Jap. Soc. Phycol., 28: 116-124, Sept. 1975,
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BERRZBAI i ol, ZOXSRTAF VBOZEILEET T T &
hiehitRitc, Ll OMoYENITEROERILT7 v+ vBOKECEH - /tRE
#EIHTZ Eiiiote, Ve vBBEEOHEDIDR—R—se< 757 4~ &H%R
U T\ 7z FiscHer & DORFEL 3 LW AR BESEOKBEYOSEECA, 71
FUBOBEE: LTEH-E L-Z7ve vVRROBEEXBE LM HTH B9,

HASHEHBEHSWORSWH —FH—H&

— BB T— oD TN D SENILTAEL E TAUShBHIL, TASALE
FB7im—ARLT7 3IvRIFY, BRCEIBT7He—RETHeRsFvigEMRX
{ABRTWB, 7A¥ VB H 2EOERK TR TAT 5 2 &5 McDowELL
X o THEINLY, Have 13X 6ic KCl, MgCl, & CaCly /& OiEBE AV
TOHBECAEXBER L FALOEN N 2EY » vVEASHILE RICTHLOTHD
LERLEY, TihbbEEBED KCl BB THTATATAF VB~ 2r VB
B T M LB &% Mn, Mg, Ca kX O (i&BIERKRTIE /v e vERERE
(G) DHEH DB TAT S, COBENLTAFVEIITRETR M LU0 G OX
ol B SBOBREYTHE MR, FITEBRIhLOSFEEGREL TR
MSEPHERT S Z ERAYURRLA ORI, LALEDOSFIEL—EU LOBRY LD
X (M/G H 04~3.1) —H{7 A E¥vBOBIIEPELTM & G LoEsLicH
) TELREINRTTAFVESFHhO M L G LOFERRIL TOoOTE L
2 ECOMMBEOMRLUEL T L LitoT,

TLECBOBRERER

{L2ENC S OB YA BB EEENREIL L A F NV LRIGHRER L FB LT
WBA, FOWTRIZE > Th v e VBEEI ALEVHF TRV, TONEDE
i1, RGEY» GEEIRSEEAYTHOLDOTT, Fic OREOTI & DT
With DTHEHhOEMYERT LB, T THEERAV TOBRLSRC
KEHENTEOR S, TCI 1930 FRICH ABEOLEME RP7 VY, TA7F
o o & OBEREBYOBERC, 7A¥ v RCE» 2T ORERET S ERTHE
YR TAERNEETS - LS IR, FORTARRECRRE L ToHEK
ik, TA¥VBOBERY LER s GEFEL 50 bbb YD,

7 7 € ORI O MK 2 7 A& v BB F DR L LT R BEEH
L7oitBp L FBEE, TOBRECIL~Y 2 e vVBORMED 5—2, ZEREaELOV
rVEBNDH B LERELLY, AUE FLAEREOEEC X 574X VEBNR
Brhho M L G LRy v vEBBE,S DR ASHE B LEBELLY, Thb
CETARMMA Y TR T A v VB E DY » vBSHEOBRNR B\ TT TR
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MORTED, BERIGCLAHBLELT=Y $3—+ (V7 —¥) DRz OFMOBE
Kbz bhlc, dBF SR I0FNDOF ) TEORRI7 A vBNBCRTE=Y 3
F—EDRHDIDTH ol £5 LTEDEREIIIT V¥ VSR, £D
BEAERZD=Y 3 F—ETHol, FHLOZHEE I, Bl TEELLBBE
LT oTcdN®, o4 ) THOBEREIL2EY r vBBEOKSROTEHL LTS,
Z O OIERMAL 24 5 £ T BIRE,

COOH
G

COOH COOH
M M
(1) ()
COOH gHo cooH COOH
HO (I: H 0. o
H Ho DH,OH 7 HoCH oH Ho @ W Ho ) HoH
cle COOH °
e M M
(1L ) COOH
(W)
COOH
071/bH 00 N\ o
OH Ho o0H oH Ho Jt,
(¢
G G
(V)
B 1. #M7A¥VERY 7-€OFREY (I) 778, 25 337419, (II) pseudomonads!®> 11),
(III) alginc d®, p: --f-"-- dio, (IV) 2y 3#413), (V) pseudomonad!4),

Preiss & ASHWELL [3¥HR X » 9 L 7= pseudomonad DFER% A\ THREY %
TR, HEBERIEHTHEOL W2 LI035 FThOONEIENL L, 1o
LERBORBFEITERO r vBTHY, ZOHBIL D7 A EVEMEDOERKITL S
PR ERH, TA¥VBASOMERPIIL  OEOBRIBRIOL OTILth -
1o T
—J, AV 7AN=TEDT v EDOFRKEL, DOEEEE I L7 Nakaba 53 M
CELUT7TAX VBRI OBTIEERESORMC, G RBL7AX vBEYH A/
KREAYDE S hicz LB UL, EEL &Y 354 (Dolabella auricula
SoLANDER) DFFBEIEOBERIC OV TN T & s, T ol iHER OB CEBC
M DEAFRERTL, TORIGRKICIEL, M oA L TREN=EN> M + G
OFELSLIRENU Lo+ ) THEFH»S G REUBET Y VBCEL—EOEREL
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A ) T rFA FHaABRICD,

TR ORThD ER CERIC L » THRIhT, > TIThThBRRERLEEL R,
B7 ¥ vBATFORCIBEENRERET A DhOEHROH B = LAHEIh T,
—F R CHEEC I\ THE G EIGEE L b 48 L7 Pseudomonad DEFEIX, 4V
FIFADLDERFE G-HERIOU M & G 0psF2 XL DBLIEY, 0D
ZEikky, Thb2HEOBREROEBNIERL TE—THMERT V¥ v BOEE
BERDBIDICHERATH B L Bbhic, Bl oE#kksiYy Littorina OEEFRIT
DWTHERbRIhicR Db 0l M-BHFERENDH S X5 TH D™,

PR 7 AF o BaRBRE T 5HECEHS, ThEXTELITAF VBRI T -
o ZDSEYNETHEVIETH -, BEEAGOFILRABEOEENTFET
BLENEDICRSTER, BRAEEELOMRETRARICT SAL VI AFDY T~
CEMT, AoHVEZAREHGI LITEBWS, ZOEMIT EROBERICHE~RT
EbDOTELFORBLREARVS, thi=Y $r—-€THhH, REFREDR
SHEDOBEFRNDIL-> TV D LS THo 7o,

TRy 7B

M 2EBLAFhb G REDATFRELIHASET A vBICHSWVWT M & G ik
EDXSENMLTWBONISHLELERD BB CTHoTc, THIEDW T
Have BoOSIMadEe, COERPONIEOERNETREN A AV %L
2 170®, ThbbEARICENIEE bR B T A F vERS, ik 1M R, 100°C, 5§
Bz OABTCAHCELSE 20 {bvwo7 ey, 7THXh, BHD 20 5 CAHL
T35 01k M/G 231 IEL, BRBEREYE L TR bR T LD YV KCHERL
T pH # 3 SRS L T4 Uitk TAIIE G BEENR S s T, & OBEOTEME
BENTIE M 23%8hotc, ZhbORBRICESE, HEITREE (FBatk) oreRY
<=7y 7 OBCAIBEEDO~T R ~— 7 ey IBNELTHB FREEXREL
2o FRB7 Ry 7 DEELEKRET M/G HOHBEILEAMERNRIc - T4 Is T
FYBATFIERESbLDLEL,

M7way7 G7uavy7 M7wavy 7
KRR DTN 5 Arne BEKERE LB WERSY

K2 Haug r37 v 7i{EoBRRARIS
—HEELIA X OTAFvBYEFNLT3EOES®E, ThZhikowT#
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Y3 3 #1 & pseudomonad DEEE® EH ¢ TERBE AW T 5 L\ 5 HETZ ORIE
DFEFCB I, FAULEY v vBBREORET ML LI 2HEY v VEREEN
AD S ATHRITED M Bind &5 ERPEL, LEBAREC X > TN ESE
00EIsT vy 7 L LTRERED, SERBRIL D MBEESBOERMDIL =
v 2 ICITRERA OTEENRDH 5 & LR Ih W,

i, AT Ry 7L LTEDRB~TrAY B LT, Have —JRIL2%E
Ve vBBREOHKMO kinetics 2365 M & G LOXEHERRIE LR, il
bhbhil, HET2ES) CERIMEDEE, ChrilhFLd 100% XE#ET
378, FORBHISEFRET vy JOREM BB DEEL bh, EHERRS
EREI TR ERECREELARV LB AR LB,

BEOBHELNSETILEBOS M

T T 1955 4, FiscHER & DORFEL 3L\ v r VB v VEBORR L L i+
HEOBRBOT V¥ vBICOWTED M/G LN, ThPh&RoTHWBI Erik
T35, BBOBEE 74 VBOBKY » vEBIE (M/G) 0BEfRIZX iz Hauc i@
Lo THRBRIA, Rfe OBERIIASRT, 7AEVEBYFOTRE—HEI L
LA IN, OWVWTRL Y MHARBEAIHENEEC /> TEI,

Frer & PresToN (% Alaria, Chorda, Himanthalia OEGERY AV, Bk, 71
7Y fhlie & OMBRTHOX REFT B LA, BEOMBEC SV CTerr— R EHA
TR R TRERS 2D 5 Z Lo Th A\ RS E : LTabh i T L
XFVBOoHhD G CELATFTHHE, M oSu7AxvBiMaEEEDE LTHE
ETHZLIEDERYRELI®, ¥ Ascophyllum, Fucus DBEDZIIC I\
TT7AFVEEE L Ul HAavuc 13, FD4EFERRE (receptacle) DPAEEE DX ER A
5% EbD M 2L 7AXFVETH D Z LRERACEVHF LWEERMEE M
BELFOEMEE G 2BV &, EBREWTIE G NELHBETIE M 2%
WZ L ERBEL, HMREROBKIEI M 0SW7 A vERTH b MigsEd it d D
X GigWwL MG inbie 57 A ¥ VR TH A 5 &\ 5 PrESTON B & [F UEME B,
% L THIRERBR eV LIBRE 0T W IBE IS e LT M/G HAMEL 5 & & xR
Lice 7A¥ vBRaRERE DR & LTHET % L O RBIIBTHEEET & 2 8E)
LL TR I,

TLECBROEER

TASARIELDE  OEPHSEIBER 7 viF FREE L LT S EBELRBEE
Lo THERAEREND Z Lk Hassip LOMRECHNWCTEHIh, 7AEvERD
XD L5 IERTAR SN D WHEEN EFHEOC X YiR&hic, 144kg D Fucus O
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k> & 3¢ moles » GDP-<v % m vzt 0.5¢ moles » GDP-71 v v g% 18 T4
Bz 7 vAF FERIEHLEHEDIE®, KO CRRO LS HBRROFELTFHRLLLT
ho “C-EBEEYANLEGR & L 0N TE—TRRA KYHEFAE L TRNT
f:zﬂ)o

guanylyltransferase

a-p-Mannose-1-P+GTP GDP-p-mannose +PPi

dehydrogenase ) .
GDP-p-mannose +2NAD* + H,0 ————— > GDP-p-mannuronic acid+2NADH+ 2H*

L 5—-epimerase N
GDP-Dp-mannuronic acid D GDP-L-guluronic acid
GDP-p-mannuronate glycosyl transferase PSR
GDP-L-guluronate acceptor alginic acid

3 TA¥ vEBDERRD

LA L Z DX 5icttds biiz o458k 5 8%kd 50 FLEOTE—, 2
By e VBOEIINEDLIREDATWAENE VSl LIXRBRTH T, Z DM
ECBIE LT “CO; B EA AP TS v/ v ERRIEAR X ¥ V- CHRm4&ET
EFEOWAKTERL7 AFVEBATO “C ONMHE R~ HERITENRE, MTHL
ik S, SIS CERLASEAE “C i M ES 0 M BRCE R E
R, BT MG BEHO M 2%, G @Yo G ritRbELIUA AL, BITEE
DOBHTBEHOBECHE LT MG BHNDOEUARSHC LR Shi, HeLL-
BUST Bt Laminaria oW CEEOERE T, vy 7HECHE CBFROD S Z
EHRBTVBHE,

— BB, TAEVEOENTFHRTY v vBREOHLERABERMCTORS 2
&% Hauc —JR\AIE OB S B\ THE L1, Azotobacter DIEFEIP T, HbHIX
Ca 1+ vOELETFTTTAFVED M/G 28 M 2B T3 HATELTH L ET
RRALI, FLTIhARSHEHENOY » v BEECH S Epimerase \HT 5EEHEK
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