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Synthesis of Phosphatidylcholine Containing Highly Unsaturated Fatty
Acid by Phospholipase A, and Effect on Retinoic
Acid Induced Differentiation_of HL-60 Cells

Masashi Hosokawa,** Hiroaki Ohshima,*? Hiroyuki Kohno,*?
Koretaro Takahashi,** Mutuo Hatano,*: and Shizuo Odashima*®

Phosphatidylcholine containing highly unsaturated fatty acid (HUFA-PC) was prepared by
porcine pancreatic phospholipase A,;, which catalyzed esterification between lysophosphatidyl-
choline (LPC) and highly unsaturated fatty acid (HUFA), under a scaled-up reaction system.
Fatty acid mixture prepared from sardine oil, purified eicosapentaenoic acid (EPA), and purified
docosahexaenoic acid (DHA) were used as the substrates of HUFA. The yield of HUFA-PC was
17.0-19.9%,. Synthesized phosphatidylcholine containing DHA (DHA-PC) prepared from LPC
and DHA had a DHA content of 46.5%;, which indicated almost the maximum theoretical in-
corporation rate. DHA-PC molecular species consisted of (16: 0, DHA), (18: 0, DHA), (18:1,
DHA), (18:2, DHA), and (18: 3, DHA). It was obvious that the acyl groups in su-1 of these
molecular species originated from the substrate LPC. The rate of retinoic acid induced differentia~
tion of the human promyelocytic leukemia cell line (HL-60) was promoted by growing HL-60 cells

in 109, FBS-PNM pre-treated with either EPA-PC or DHA-PC.
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Fig. 1. Effect of phospholipase A, content on

HUFA-PC synthesis.

* Yield (9;)=(synthesized HUFA-PC/sub-
strate LPC)x 100 (w/w). Abbreviations are
the same as in Table 1.

Table 1. Degree of HUFA-PC synthesis among

various kinds of substrate fatty acids (%)
Yield*!
Fatty acid mixture*® 17.0
Purified EPA 19.3
Purified DHA

19.9

*L Yield (%)
=(synthesized HUFA-PCfsubstrate LPC) X 100 (w/w).
*2  Fatty acid mixture prepared from sardine oil.
Abbreviations are: HUFA, highly unsaturated fatty acid;
HUFA-PC, highly unsaturated fatty acid containing phos-
phatidylcholine; LPC, lysophosphatidylcholine; EPA, eico-
sapentaenoic acid; DHA, docosahexaenoic acid.
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Table 2. Fatty acid composition of substrates for HUFA-PC synthesis by phospholipase A,

Substrate fatty acid

Substrate

16:0 18: 1 18:2 18:3 EPA DHA
LPC 22.5 11.0 52.5 5.7 — -
Fatty acid mixture* 18.0 14.0 1.2 — 15.3 9.9
Purified EPA e — — — >99.0 —
Purified DHA — — —_— — — >99.0

*  Fatty acid mixture prepared from sardine oil.
Abbreviations are the same as in Table 1.

Taple 3. Fatty acid composition of synthesized HUFA-PC by phospholipase A,

Synthesized HUFA-PC fatty acid

Synthesized HUFA-PC =~ ——— .
16:0 18:1 18:2 18: 3 EPA DHA

Fatty acid mixture*-PC 17.2 12.3 31.7 3.8 8.2 4.2 )

EPA-PC 12.8 5.8 26.0 2.7 47.6 —

DHA-PC 12.5 5.7 25.8 2.7 - 46.5

* Fatty acid mixture prepared from sardine oil.
Abbreviations are the same as in Table 1.
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Fig. 2. Reverse phase HPLC chromatograms of synthesized HUFA-PC prepared from LPC and

fatty acid mixture, EPA or DHA.
Peaks are:

1, (18: 3, EPA); 2, (18: 3, DHA); 3, (18:2, EPA); 4, (18;2: DHA); 5, (18:2, 18: 3);
6, (18: 1, EPA); 7, (16: 0, EPA); 8, (18: 1, DHA); 9, (16: 0, DHA); 10, (16: 1, 18:2);
11,(18:2,18:2); 12,(16: 0, 18: 3); 13,(18: 0, EPA); 14, (18: 0, DHA); 15,(18: 1, 18:2);

and 16, (16: 0, 18:2).

* Fatty acid mixture prepared from sardine oil.
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BFBEKONT /R L7 HUFA §6 PC ofF
EEaiLicr < 77 A, ROUKAE PCHTHE
Dru<wt 5 nak Fig. 2 wirT. DHAERLATH
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Abbreviations are the same as in Table 1.
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Fig. 3. Effect of synthesized HUFA-PC on the
rate of retinoic acid-induced differentiation of
HL-60 cell in serum free medium.

Abbreviations are the same as in Table 1.
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Fig. 4. Effect of synthesized HUFA-PC on the
rate of retinoic acid-induced differentiation of
HL-60 cell in serum-supplemented medium.

Abbreviations are the same as in Table 1.
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