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Molecular structure design for microbial biosurfactant
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We focused a smut fungi Pseudozyma hubeiensis as cell factory for producing
mannosylerythritol lipids (MEL), which are attractive material as a next generation eco-frendly
surface active reagenet. Using genetics and metabolic engineering, non-natural MEL was attempted to
produced selectively and efficently by the mutants. Deacetylated MEL (MEL-D) was synthesized by a
acetyltransferase-knock out mutant, and was characterized as a surfactant. Furthermore, a novel
tryacylated MEL-D was also synthesized.
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GL-1(MEL-D): 'H-NMR (600 MHz,
chloroform-d/methanol-d = 1:1) & (ppm) 5.46 (d,
J = 2.7 Hz, 2H), 4.90 (dd, J = 9.6, 2.7 Hz, 1H),
4.82 (s, 1H), 4.06 (q, J = 6.6 Hz, 1H), 3.91 (d, J =
11.7 Hz, 1H), 3.79-3.71 (m, 3H), 3.69 (dt, J =
14.0, 3.6 Hz, 3H), 3.62-3.52 (m, 3H), 3.39 (t, J =
7.6 Hz, 1H), 3.31 (s, 1H), 2.37 (dd, J = 15.5, 8.6
Hz, 3H), 2.35-2.22 (m, 2H), 1.75 (s, -3H),
1.69-1.61 (m, 2H), 1.61-1.54 (m, 1H), 1.46-1.10
(m, 37H), 1.09-0.76 (m, 12H); *C-NMR(600
MHz, chloroform-d/methanol-d = 1:1) & (ppm)
174.2, 173.9, 99.6, 77.7, 74.4, 72.8, 72.1, 71.7,
70.0, 65.4, 63.9, 61.8, 34.3-29.5(x10), 25.2, 25.1,
23.1, 22.8, 13.8, 13.7; MALDI-TOF/MS: [M +
Na]* = 559, 587.

GL-2 (Tri-MEL-D) (acetone contaminated):
'H-NMR (600 MHz, Chloroform-d) & (ppm):
5.51-5.46 (m, 1H), 5.43-5.19 (m, 8H), 4.99-4.89
(m, 2H), 4.77 (d, J = 16.5 Hz, 1H), 4.29 (dd, J =
11.7, 3.4 Hz, 1H), 4.25-4.11 (m, 4H), 3.99 (qd, J
= 11.8, 2.9 Hz, 3H), 3.95-3.89 (m, 3H), 3.89-3.83
(m, 4H), 3.83-3.76 (m, 3H), 3.74-3.66 (m, 3H),
3.59 (qd, J = 6.0, 2.1 Hz, 1H), 3.48-3.41 (m, 1H),
2.51-2.26 (m, 13H), 2.13-1.83 (m, 15H),
1.79-1.44 (m, 12H), 1.44 (s, -1H), 1.47-1.13 (m,
104H), 1.10-0.65 (m, 21H); *C-NMR(600 MHz,
chloroform-d) & (ppm): 174.6, 174.4, 174.2,
173.7, 173.5, 99.2, 73.5, 71.6, 70.8, 70.4, 70.3,
68.9, 68.8, 65.9, 65.8, 65.1, 63.4, 62.1, 34.2, 31.9,
34.4-34.1, 31-29.2, 27.3, 27.2, 25.0, 24.8, 22.8,
22.7, 14.2;MALDI-TOF/MS: [M + Na]* = 823,
851
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