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Abstract: [Objective] To establish a simple method to screen oleaginous yeast and determine
the intracellular lipid content. [Methods] The study is based on the theory that the combina-
tion of nile red and intracellular oil will emit fluorescence when induced by UV light and the
fluoresence indensity is associated with the lipid content. We cultivate yeast in the culture
medium added with nile red, and screen the oleaginous yeast strains from the 385 deep-sea
yeasts by measns of obeserving the fluorescence of the yeast colony. We have identified the
screened oleaginous yeast strains by the 26S rDNA D1/D2 series analysis method. Designating
one of the oleaginous yeasts (2A00015) as the test strain, the lipid content rapid determination
method by nile red dyeing was established. [Results] 22 oleaginous yeasts were obtained with
the lipid content reaching up to 62.9%. Based on the molecular identification, it showed that
the 22 yeasts are separately belong to Candida viswanathii, Candida parapailosis, Rhodotorla
mucilaginosa, Debaryomyces hansenii, Pichia guilliermondii and Rhodosporidium paludi-
genum. The optimum condition for lipid content determination by nile red dyeing is: bacterium
suspension ODgyy lower than 1.2, nile red concentration 0.5 mg/L, dyeing time 5 min, excit-
ing wavelength 488 nm, emission wavelength 570 nm. The relative fluorescence intensity ob-
tained by this method exhibits a positive association with the lipid content obtained by weigh-

ing method, which can be explained as R*=0.9637.

Keywords: Nile red dyeing, Oleaginous yeast, 26S rDNA D1/D2, Fluorescence, Lipid content
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Without Nile red With Nile red Without Nile red With Nile red

1 ZIETEERAER
Fig. 1 The fluorescence of yeast colony in the UV light

(e | ;

20 pm

B2 REERIETESAM
Fig.2 Yeast cells under the fluorescence microscope
Note: A: Yeasts cells under the ordinary light; B: Yeasts cells under the blue light (Wavelength 420—490 nm); 1, 2, 3, 4: Respectively
represent yeasts of 07Y126, 07Y162, 07Y 147, 07Y15. The microscope magnification x1 000.
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R1 FHEEETFRER

Table 1  The result of oleaginous yeasts screening

(g /100g)
Stﬁnmieerrial STIPLE SOUTSE Lo () Lipiif;smem c 1ipid/L1ig<i)2 Zzﬁglrcaiteen;ﬁlized)
07Y12 WPA 9-12 cm ( 5 000 m) 6.75 47.11 7.10
07Y15 WPA 12—15 em ( 5 000 m) 7.38 48.74 9.15
07Y29 WPA 200 m 7.72 30.77 6.01
07Y30 WPA 200 m 5.30 23.92 4.21
07Y31 WPA 800 m 8.70 20.11 5.37
07Y35 WPA 3 000 m 7.48 22.19 3.66
07Y42 WPA 500 m ( 5021 m) 7.16 19.89 2.03
07Y43 WPA 200 m ( 5021 m) 6.98 25.36 4.50
07Y46 WPA 50 m ( 5021 m) 8.00 22.78 2.60
07Y52 WPA 3 000 m 6.09 30.71 4.24
07Y53 WPA 3 000 m 6.11 20.21 2.17
07Y74 WPA 800 m 9.92 31.09 5.31
07Y76 WPA 500 m ( 2 596 m) 6.06 38.01 5.75
07Y87 WPA 10.04 33.87 4.70
07Y116 WPA 1500 m 7.27 20.15 2.47
07Y141 WPA 150 m 9.79 23.33 3.70
07Y144 WPA 11.80 43.62 7.93
07Y147 WPA 15m 11.09 50.81 7.98
07Y152 WPA 500 m 5.23 20.71 9.08
07Y162 WPA 500 m 11.50 62.92 10.32
2A00011 EPA 1.6 m ( 3 086 m) 6.83 40.33 5.49
2A00015 EPA fili 10.93 47.16 8.58
: EPA: ; WPA: .
Note: EPA: Eastern Pacific Ocean; WPA: West Pacific Ocean.
1% Pichia guilliermondii
(18], , Debaryomyces hansenii Rhodotorula
mucilaginosa Rhodosporidium
3 ,22 4 paludigenum),
, 6 ( Candida parapsi- ,

losis Candida viswanathii
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07Y152
Candida parapsilosis (U45754)
100 | 07162
07Y116
99 2A00015
07Y30
Candida viswanathii (U45752)
07Y144
100 1 07yv147
66 | 07Y87

07Y141

4100{ 2A00011

Pichia guilliermondii (U45709)

o1 07Y29
Debaryomyces hansenii (U45808)

100| 07Y52

07Y35

07Y53

731 07Y12

9 07Y15

Rhodotorula mucilaginosa (AF444749)

100 07Y42
07Y76
07Y46
Rhodosporidium paludigenum
9| 07Y31
5| 07Y43
15L07Y74

—_
0.05
B3 ZT 26S rDNA D1/D2 [XIZ[55FA Neighbor-Joining 43745 | B R Ge
Fig. 3 Phylogenetic tree drawn from neighbor-joining analysis based on the
26S rDNA D1/D2 domain sequence alignment
Note: Numbers in parentheses represent the sequences accession number in GenBank. The number at each branch points is the per-
centage supported by bootstrap. Bar: 5% sequence divergence.

23 REOLERNEE M S S 480-490 nm :
R 488 nm, 420—700 nm
, . ) I ’ 4
(23] 4A B
2A00015 , , 488 nm ,
2.3.1 EAKIEEF: , 440-520 nm ,
540—-670 nm
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Fig. 4 Emission spectrum light scanning with excitation wavelength at 488 nm
Note: A: Emission spectra of cell suspension; B: Emission spectra of Nile red-stained cell suspension; C: The corrected spectra.
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Fig.5 The changes of fluorescence intensity with time
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Fig. 6 The relationship between cell density and ODg,
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Fig. 7 The relationship between relative fluorescence and ODg,
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Fig. 8 The relationship between relative fluorescence and nile red concentration
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Fig. 9 The relationship between relative fluorescence and lipid content
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