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BhRAEE - PH0SCHE (BARFARE  AEFFIREETR)
HEREFFEE - BEAEE (RARTRE AFERFIEREERTEN)

FA# (Pleurochrysis cartera ; |84 Hymenomonas carterae) #lfalI A\ TIE(LEEA
97% L HBED TSN, RAL LTORLELREILT\5, BifE, P. carterrae
DI EBIZEE SN TV BRI VYT A ROAANT Y MBIESR & L TRt
ENTWB, SEMBIERE LTHIASNTWDERP carterrae MIFAICIIZEDO LS I
VB2 (B2 25X CN - Bio) BEENTEY, B XZ7 v FERAWEERNG P
carterrae SIS ERE S L2 B i 3EEEMNC & - TEBIIZEDI THY, & hOT7— R
FYRARELTHONYTLEFERRIZB1 O XVEHEIRE LTRIATE S Z LA LN E
7257, P carterae 1ZB1o ZABUARTFE LTERT DI ENMBILTVSD, Bad
BUAL F PR RICET D E BRI\, AHFFETIL P. carterae @ B 1o Z3R M & AFEHERIC
DUVWTHRET LT,

ZHE TH4 OB CHEAE LT P, carterae I3 B 1228 L TVAR U APMENL 5 ThH -
72D TBrBREANTHEKEZ AV TTE 372N B &8 %8 W72 P, carterae #
JATHRET LT, FORR, B ERIMOREHTIL P. carterae DAFT DB B8 (10
Ug/INT ARG Lie, 72, £F9IBEOEEHICHIT 5B N (2 BLT 10
ug/L) P. carterae DFIEENT B 1o IR O 3 E Th o Te, TDORERM? D T E THA
ORFZ T L7 P. carterae b B 2 £BNERTF L LTERTHZ LALLM L RoT,
B ¥ (2 BELTN10 pg/L) P. carterae DHIEA B £7H &1L B 12 EAIHIIZ DK 3 f5E
£, EROFERE L —HK LTV,

P. carterae OFMINIZETE S 1172 Bio DMHBERT B (CEB STV D02 & 2 D ERES
+ B0z, C18 ¥t HPLC %AW CHiEERE! By ONHE - EEZ{ToT, TORR,
OH-B12(20.1%), CN-Bi2(7.8%), AdoBi2(26.0%), MeB12(46.1%)& 720, BEE#iHRIZHSN
EHU72 Bie DF) T2%DBSHIMEAICEOA 2%, MBERE BpllElSh Tz, Thbd
#WERIL, P carterae ORI IMAEESRR B DARRBFEELTEY, Bold£EAFAT
HBER L LTHBREL TWA Z L BRI LTS, '

P. carterae |31} % Bz DAEBERBLRETT H7c0I, EAEMFICOMT S 3 D
Buo KM RTEMEZHIE Uiz, TOME, AdoBuf&fEtiiRL LTYRX 7 LEF R
X7 B —BIEMITRE SN o2, AF<wr=/L CoA A¥—EiEHE 26104
nmol/min/mg protein) AR ST, Fir, MeBu KEMERL L TAFA=vT 0¥
—PEME (85.11+38.9 pmol/min/mg protein) biEH SH, P carterae OFBFEAIZTEET
% AdoBi & MeBu T F N FNAF A< =/LCoA LZ —F L AFF =0 Z—EDH
BER L LTHEL TV B Z AL E 2o T,
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1. WFEER

AR OB Y b TOADRR T 5 SN R Vv Y DEEET S Y,
ST, BRI AOSMEIRBEICIEA RIS & 72> TZBIURR & AT
BT 5, “ELHEENC X 3 HERER L RIEOBLA, b HARIIE < OBfFEE OER
EEDHTNS, ‘

*7-, MFAEE (Pleurochrysis cartera ; |84 Hymenomonas carterae) FRIIATIEAL
=R 97% LD THLENLT, BALLTOREELHILTVDY, BE, P
carterrae DINEICHBICER SN TV REEI LY D BT hOANVL T MBI &
LCRERL STV, SEMEERE L THASHTWDER P carterrae HRRIZIXE
EPEH VB (BubhBWLCN - By REENTRY, BeXZ7 vy hEANER
Bahb P carterrae SIIICER SN B o 3EEEMIC & o TEBOIEHTHY, B
DT— FHTY A hE LTHAL T A LFEREC B OXWVEFRIRE LTHATES Z .
REAGNE R,

P carterae 11B 1 R AEBWERT L LTERT 5 I EMBNTNERY, B DI
AL BRRBRICET A RITR, AP TIL P carterae D By Esiofe b ARTREEEEIC D
WTIRET LT,

2. WA
2.1. EREY LEERFN

MW P carterae i, 500 mL ZFEHgkEs L % AT 500 mL © Eppley #5# (0.2
ng/LB 1 Z8tr) T 22°C, JERRHFT (40 pmol photon/m?¥s) TZERABER L THEE LT 2),
EMMy%ﬂM$W®AIﬁ*.@WDK&ﬁMwmaHmm)%WMT%@bto

2.2. B ININEERER

C18 #H— R VU v (Sep-Pak Vac 20 cc, Waters #8) & AV \C AT KPICFET D
B 2% L7z B REA TR Tt A 788 LERRICAWZ, P carterae AR E
BENTWABR 2 TE AR SELTDITB D Eppley B CHIEEE LT
AR A VT,

500 mL D B 1 FEGRAN Eppley H5HIZ 0.2~10 peg/L 2725 £ 51ZB 1w ZwanL, BRo
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BTSRRI 1.0 mL # BEMICHE XS EFE (0 BH) T TBREELL,

P carterae DHRGHEFEENY, £520E%E 2.0 mL V7V v 7 LilmERER % AV CHERE 2
ELTe, $5&9 BB CERHMICE LK% 3000 g 10 oM O= LIBEST 5 2 & CHlla
FEDT, EOTHIEIEB 2 FREANTHEK TR E L%, —80°CTHE L,

2.3 By OfHE L EEIE

P, carterae HiaD> 6 By DL KCN EEZ AW UToTe, BfEITER L7 flila (BE
#03g %20 mg/LOKCN 251r0.1 M FEEREER (pH 5.0) 10 mL I[CRRER, &
BRI CRIR IR LT, Z ORIRERERERZ KT 7 FABRIRIA T T 30 SofEmEdhL
Uiz, =RF TmA, 5000 g 10 DR LBELERZEILL B fmtiEe LT B
DEEIZH W, B DEEIX, Lactobacillus delbrueckii (IB% L. leichmannii)
ATCC7830 I & 2WAEMFHERE TITo 7%,

2.4 ERRE7 o~ 757 40— (HPLC) 1L AHiBERE B DO

P carterae FRED> HHEEESRAL By OHIL 80% T ¥ J —/WiEE AV TITVY, Wakosil
5C18RS-II (4.6 x 150 mm)#7 T AT L B HPLC 0t %1T o7, HPLC 77 A0 OEEH
WBeT777aralbZ7Z—T1.0 mLoo8BL, BEF GELT/ R L—F —ZTH
SHT, K 1 mL 2FESITINZEE Uk, MEYFRNERIEIC L Y KBS D
BpEBEZRIE L,

2.5.  BuKEHEREEORIE
BRERTRER L7 AR 10% B2 & 10 mM U > BAREEVR (pH 7.0) 10 mL IZ8RE1%,
BB ORI LT, 2 ORIaRERYR %2 5000 g 10 SH DR LOBEIMT, £
O _ETEREZ B UHEESRIR L L TRV 2, ERROBEII T~ T4CTTIT 7,
BuiREER ) RX 7 vAF RLF s Z—8 (BC 117427, AFF=rvi—F
(BEC 2.1.1.13)®, AF~<m=/L CoA h&—+ (EC 5.4.99.2)? FEH1E3 | FBITEITREN
BIE L,

3. MIEHERLEE
3.1. P carterae DAEBIZRKITT B DEE

—MEANZ P carteraelIB B EBVERT L LTERTHZELMONTNDD, 2N
T THA OHZETHER LTz P carteraelI B plZf L TV ARV APMENL 9 THo72DT
SEIB1 ZERT D03 E 5 P EFEMICiRE T 2700 B BREATBKEZFER L TEHIET
RN B o BB EE B ' T2 P carterae Ml E AWV THRET L, TORER, B BN
DYEHITIE P carterae DAEB D B 12 TG (10 pg/MIZH~BEEILFD L7z (Fig. 1),
7, £BF 9 BEDEFHICIIT S B i 2 BEUV10 pg/l) E carterae DABRIEILB
w2 EBINIRERE DR 3 fE Th o7z, ZORERN D ZIVE THx OIFFETHEA L7c P carterae

-408-



13 I 15 3

LB R ABNERTE LTERT A LBHALNL 2T

39 P carterae DXRIAN Bl & ZIKIET B DEE

EFEREEAIET T 9 BRIAEE & ¥ P carterae MifgA> b B ZHIH L, MEDFHEE
HETBLaERERHE L, ZOMRRE, BHIFICBuk 2 BLU10 pgL M52 &I
IV R By S EITEEICEM LT (Fig2), B WA (2 3L TR0 pg/l) R carterae
OREFA Bro 54 BB 10 WERIEAL DA 3 gL 72V, RO P carterae DEBITRIZ
+ B DEEORERE L —H LTV,

33 P carterae \CEENHREERTL B O/HT

B Ushn (2 ng/l) E carterae OB ERE S U7z B DMERERT Bre WWEBRINLTW
AP 5 ke Aoz, C18 ¥k HPLC Z v \CHEBEEEEL By D4BE - EEETT o
-, ZOFER, OH-B12(20.1%), CN-Biz (7.8%), AdoBiy (26.0%), MeBi2 (46.1%) & 721,
Fe e | FRAT S VT Bra D) 2% SHRIEPICBUA ETEAR, FEEESRT B [T S LT
-, TNDOFERIL, F carterae ORI I TREERT Bl DARRBITFEL TR D, B
P CRIER L LCRREL TV B T L ERR LTV B,

3.4. BuiRFHERENE

P carterae [T D Bi OAEBMEREERRETT 572D, TR RT3 TRD
B ErptERE 2 EE L, £ORR, AdoBr EEMREER L LT ARX 7 VAT R
5y PEHIRI SN2 TS, AT Tr=IL CoA LY —E7EH (26204
nmol/min/mg protein) MMEH ENTe, £, MeBi SRR LTAT A= V¥
— VM (85.138.9 pmol/min/mg protein) bR ST T DFERIIND P carterae
OHBFENICTETES B AdoBi & MeBi2 BENENATF AT E =)V CoA LZ—B L AFA=
oL B—POREEREE LTHREL TV D Z 2R L TN D,

3.5. Bufazv/\7H

P carterae FFEIZEBOAEILIZ Big PEEECIEET B, FU37 B LS L TEET
B DOYE ST A 72 DIT Superdex 200 12 &5 P carterae SIRHRLEIRD 7V ABEAT 212,
FOREE, P carterae ORI BOAENTZ B2 O 60%DRTEETHEELTRY, K
40% B FEHD 150,000 D4y TR L TV (Fig.3), AF/N~r=/L CoA A
&wﬁﬁﬁm,ﬁ%%%lmmmwﬂﬁmmﬁﬁméﬂ,ﬁ%@%@ﬁ%m)aﬂ~®%
FEAETHIEDPALNE RIS T ORI, ABERDS P carterae DHRIAPRIZINT
BufEaZ v VBN 1oTHHI L ERL TN,

Fir, AFFA=L Vv E—BEEE POESD D bIRET A Z LIETERNS 7208, AR
BRI IR B TR E b BT 7 /L AIBPITIE LI seMNE 2 bD, HILEWMOA
%iﬁﬁ%i%1mmm@%—ﬁu&ffkmaﬁézkﬁﬁ%éhfxn“LB
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carterae DREIEN B fEa s VX0 BEDSFEE L I —KLTRY, SEBHFEM2RE
%\gvc\‘&) 50

4. SBROBE

EERNIEE Th 2 REED P carterae 2B\ T BBER R SNz DITS B 5]
ThHY, SBREBERLEM UHN R ERFOERBATAILEN DD, Eiz, £k
{EDBLEND P carterae #fah» bEAHEREL 7 v— 1 b1, MDEY & HEALFR) -
DFEDFENFEMRRTT ZAT O WERH B,
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Fig. 1 Effects of Bj; on Growth of P. carterae.

CN-By; at 0 (O), 02 (@), 2 (O), and 10 (M) pg/L medium were added to the
Eppley medium prepared with the Bjo-free synthetic sea water. At the indicated times,
2.0 mLof the cell culture was sampled and used to count cell number in a
hemocytometer. Detailed procedures are described in the text. The data are the
typical growth pattern of P. carterae grown in the presence or absence of Bz from three

independent experiments.
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Fig.2 Bn Concentration of P. carterae.
The amounts of By, in the 9 d-P. carterae cells grown in the Bj,-deficient (-) and

—supplemented medium (+, 0.2; ++, 2; and +++, 10 pg/liter medium). Extraction and
assay of total By from these P carterae cells are described in the text. The values
represent means = SEM (n=3). The mean values within columns with different letters

are significantly different (2 < 0.05).
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Fig. 3 Elution Profile of By, Taken up by the 9 d-P. carterae during Superdex 200 Gel
Filtration.

The M, of the Bi,-binding macromolecule was calibrated with blue dextran (average M;
2000,000), apoferritin from horse spleen (M, 480,000), alcohol dehydrogenase from
yeast (M; 150,000), albumin from bovine serum (M; 66,000), and cytochrome ¢ from
horse heart (M; 12,400). Blue dextran and these proteins were monitored by
measuring absorbance at 280 nm. A portion (1.0 mL) of the crude homogenate of the
B> (2 pg/liter)-supplemented cells was analyzed by the HiLoad 16/60 Superdex 200 pg
gel filtration column. The fractions (1.0 mL) were collected. Each fraction (0.1 mL)
was added to 0.9 mL of 0.1 M acetate buffer, pH 4.8, containing 0.2 g of KCN/L, boiled
for 15 min, and centrifuged at 10,000 x g for 10 min. The supernatant fraction was
used for the B, assay. The remaining fractions (0.9 mL) were used for assay of the
Bi;-dependent enzymes. A portion (1.0 mL) of the crude homogenate of the By,

(2 pg/liter)-supplemented cells was analyzed by the HiLoad 16/60 Superdex 200 pg gel
filtration column. (O) By, (@) methylmalonyl-CoA mutase activity, and (------ )
absorbance at 280 nm. The data are the typical elution patterns of the Bjp-binding

macromolecule and MCM activity from three independent experiments.
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Study on Preparation of Nutrient-fortified Pleurochrysis carterae
(Uptake and Physiological Function of Vitamin B12 in Pleurochrysis carterae)

Fumio WATANABE (Department of Health Science, Kochi Women’s University)
Emi MIYAMOTO (Department of Health Science, Kochi Women’s University)

- Summary

The photosynthetic coccolithophoid alga, Pleurochrysis (Hymenomonas) carterae, could
take up and accumulate exogenous vitamin B, most of which was converted into the
coenzyme forms of vitamin B, Two vitamin B);-dependent enzyme activities
(methylmalonyl-CoA mutase, 2.6 % 0.4 nmol/min/mg protein and methionine synthase, 85.1
+38.9 pmol/min/mg protein) could be found in a cell homogenate of the vitamin
Bi;-supplemented alga. Most of the methylmalonyl-CoA mutase activity and 19.2% of the
vitamin By accumulated by the algal cells were recovered in the macromolecular fractions
with M, of 150 kDa, although the remaining vitamin B), was found only in free vitamin Bia

fractions.
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