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Frozen Krill (Euphausla paclfica) 500g

Extraction with 60% EtOH

Desal with EtOH

Crude Extract

Extraction with n-BuOH

Alumina column chromatography (0.6% NH,OH in 50% EtOH)

DEAE cellulose column chromatography (0.1M NaCl, 0.01M Tris pH 7.5 in 50% EtOH)
HPLC on TSK DEAE-5PW (85mM NaCl, 3mM NaHCOQ, in 40% CH3CN)
Fluorescent substance F (2-3mg)

O, in MeOH at -20°C for 2-3 weeks

HPLC on TSK DEAE-5PW (85mM NaCl, 3mM NaHCO; in 35% CH3CN)
Oxy-F

Scheme 1
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Canada) V1 HHALELT$7 2 _E_u/i'_&u_ﬂ-_mg{_m.r y B Ei
FBEF, TLUSTR U L s XB7O0T eBUES Iz 1=k D,
FEIRE 1258 % 3 = v =A% Lk (Scheme 1), L L. BAMRE
oSBT RECHYFuEN, RR R L KF9 R TN HR
B EGATT S b0~ K THh, e LI, FERBTAELS
BE T8 F 3 v el EIRE LAY oxy -F (2 T HRAP 124 5 N,
% o A GM = 5 I BEMMTIE T, o

coBEFBo s RIzonIFFTRBELLHINT, ’mf’f
$BEEE T, FOAMNDoBE (Fal) QBT -7 (7aue 1)
R0, FRU» oxy-FORBEE 1802 ¢ 1 AT HAR Lk,
Fo’ﬁﬁ%*it&#2)3‘45"3#mz.nrt&, thevbiFhAKIms) M
ELE C-i$, ¢~+6 o T T % BRGSO F Lo B R 0L
B -=>uwt3, FeAV Y HiE, X FWIRTLLF Il
- THMoN3TZATLIEARSIzeizy Ve LKk, C-15,
C-16—REBFENERALIZ>V 2 AT H3 0, Fbrooazwvhi
CAL3 Al AcP P h3. chsa ke LEEic R
EF s 7o BEMRERFE LK.

2. BIER (Porocyshs Junula ) L3 7c V> o HBE

i 7z > odBmE. vy 750> 8 % o B v Prrocyshs hunula
t¢W Ok, Re| 812500 BOAFH RIS BMHEREIT S v, F
AT EIEwL LTIz > PREL K (Scheme Z2) i > 72 )
YRGB T -8 BRI N, LBPITE TR B B 4
L5523, $R0>7Y 2 1TAET 29 F LBk, aRFiaRA9
G -5 . 1w N, oxy—Fl:ﬁ{iLLf:ﬁf&#QZ—f-i3-

W 7:) 1370 ABEEREAIH NV IREY I ~EBVIUE 523
cens, Friz@u 98Bz xs vE o ia$3 =0 Ted
INEk. k, ABRLroc-4R3FF e 8% )Rt nT nTs 0z
AT ORBEER;LEL IAE. DI)0ABERAITh W b
W3--F.30%0 FRYNEAZ, DEILEAL R0 TRE DD
LEBELT .

279

NI | -El ectronic Library Service



Synposi um on the chemistry of natural products

Pyrocystis Junula (131 g wet cells from 1.5 L x 92 culture flasks)

Extraction with 5 mM 2-mercaptoethanol, 2 mM phosphate buffer pH 8.0

DEAE cellulose column (5 mM 2-mercaptoethanol, 2-300 mM phosphate bulfer pH 8.0)
Crude Extract

Extration with n-BuOH

Aluminum column chromatography (0.6% NH,OH in 50% EtOH)

HPLC on TSK DEAE-5PW (85 mM NacCl, 3 mM NaHCO, in 40% CH3CN)

L
Luciferin (3-5 mg) Crude blue compound
0O, in MeOH at -20°C for 3 days HPLC on Hamilton PRP-1 (0.1% AcONH,in
HPLC on TSK DEAE-5PW (85 mM 80% MeOH)
NaCt, 3 mM NaHCQ; in 35 % CH,CN) Blue compound
Oxidized Luciferin
Scheme 2
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BIOLUMINESCENCE OF DINOFLAGELLATES AND KRILLS

H. Nakamura, B. Musicki and Y. Kishi
(Department of Chemistry, Harvard University)
D. Morse and J. W, Hastings
(Department of Cellular and Developmental Biology, Harvard University)
O. Shimomura
(Woods Hole Marine Biological Laboratory)

The bioluminescence of dinoflagellates involves air-oxidation of
luciferin (enzyme substrate) by Iluciferase (enzyme). On the other hand,
Euphausia krills utilize highly fluorescent substance F not only as the
catalyst for air-oxidation of a protein but also as the light-emitter.
Fluorescent substance F exhibits chemical properties similar to those of
dinoflagellate luciferin.

Using alumina and ion exchange chromatography at low temperature
under inert atmosphere (Sheme 1), the substance F (1) was successfully
isolated from Euphausia pacifica. The structure of F was elucidated on the
basis of degradation reaction summarized in Fig. 1 as well as the
spectroscopic data of F (1) and oxy-F (2). The ring D part of the proposed
structure, including relative stereochemistry, was unambigously
established by chemical means; ozonolysis of F, followed by CH2N2
treatment, yielded the expected product 7, the structure of which was
determined by chemical synthesis.

Dinoflagellate luciferin could be isolated from the dinoflagellate
Pyrocystis lunula (Scheme 2). The structures of luciferin 8, oxidized
luciferin 9 and blue compound 10 were elucidated by comparing their
spectroscopic data with those of fluorescent substance F and oxy-F.

Dinoflagellate luciferin and krill fluorescent substance F are
apparently a member of the bile pigments. To the best of our knowledge,
however, these are the first naturally occurring bile pigments, which
structurally relate to chlorophylls rather than to haems. Studies on the
mechanism of dinoflagellate biocluminescence is in progress.
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