g AR Jan. 20, 2015, 42(1): 17-23

Microbiology China © 2015 by Institute of Microbiology, CAS
tongbao@im.ac.cn DOI: 10.13344/j.microbiol.china.140415

AN 6 PRAK SR TE B BV E A IE R GmBR AL 5 4 AR

A& B KFEH Maurycy Daroch’
( 518055)

M E LAN] NRIERSBRE 6 A ETH, TEARBERHME. £FLFdlEEE
SRR, FRLEREA. U E MR 4% g H #4749 B, @iT 18S rRNA
B 6 7 Bk A BT, AR MR L EAR S5, @idE A R F L (Nile
Red) & ikt fg A F 472 AN, F+F GC-MS AT AR89 0I5 & F fe 2l F L. [4R]
18S rRNA A F %% # & T Aurantiochytrium sp.. Schizochytrium sp.#= Thraustochytrium sp. =/~ 2.

BE & W 09 I8 B £ F o A T S A AR g I B e —+ — AR S MR BR(DHA), - Mnll #= Mnl5
éﬁé@ﬁuﬂaﬁﬁﬁig TR BRI ERAE 49 70%vA £, Mnl6 #= Sw7 &) DHA F &4 58 %] 1.29 g/L
Fa 1.26 g/L, [45# 1 Mnll F= Mnl5 HAESA FTAMDERBEA F, Mnl6 #= Sw7 £ DHA X B
&R EH N ER.

xR RESH, AFY, BR, AMEd, DHA

Growth features and fatty acid analysis of six thraustochytrid
strains from Shenzhen coastal seawater
LI Jing-Jing LIU Ying CHENG Jia-Yang Maurycy Daroch’
(School of Environment and Energy, Peking University, Shenzhen, Guangdong 518055, China)

Abstract: [Objective] Identified six thraustochytrid strains isolated from Shenzhen costal seawater and
sediment. Morphological characteristics, life cycle and fatty acid profiles of these strains were studied.
[Methods] Thraustochytrid strains were isolated using pine pollen as bait and identified based on 18S
rRNA gene sequences. Morphological characteristics were observed using microscope. Nile red
staining was used to qualitatively analyze oil content. While GC-MS were used to analyze specific fatty
acid profile. [Results] Analysis in 18S rRNA gene revealed that they belong to three genera
Aurantiochytrium sp., Schizochytrium sp. and Thraustochytrium sp.. Among these strains, Mnl1 and
Mn15 were found to produce high level of saturated fatty acid, which is more than 70% total fatty acid.
While Mn16 and Sw7 showed high capacity of DHA production with 1.29 g/L and 1.26 g/L DHA yield.
[Conclusion] Mnl1 and Mnl5 strains were suitable for biodiesel production while Mnl16 and Sw7
were promising DHA producing strains.

Keywords: Thraustochytrid, Life cycle, Fatty acid, Biodiesel, DHA

EEWME: (No. 201305022) (No. JC201104210118A)
*BIf{EE: X m.daroch@pkusz.edu.cn
WHSEHA: 2014-05-19 #EZHHE: 2014-06-30 iL5E#F H AR A #A (www.cnkinet) 2014-07-08



18 A=Yy~ 8 Microbiol. China

2015, Vol.42, No.1

(Thraustochytrium)
(Labyrinthulomycota) (Labyrinthulomycetes)
(Thraustochytriales)

(Thraustochytriaceae)

50% ®-3
—DHA (Docosahexaenoic acid
C22:6) (C16:0)
DHA
1" DHA
DHA
DHA
(2]
[3]
6
18S rRNA
DHA
1 RS Tk
1.1 EFRE
20 g/L 1.5 g/L
1 g/ KH,PO40.25 g/L
10 g/L
1.2 7%

12101 HRXESNE:

http://journals.im.ac.cn/wswxtbcn

2 mL 3mL
(100 °C 48 h)
3-7d 100 uL
( 0.075% 0.05%
) 1
1
2-3
1.2.2 EMEE: 18S rRNA
Ezup

DNA
PCR (Polymerase chain reaction)
18S001 (5'-AACCTGGTTGATCCTGCCAG

(Sigma Biotech) 18S rRNA

TA-3") 18S13 (5'-CCTTGTTACGACTTCACCTTCC
TCT-3)" PCR 50 pL
DNA 25 ng 5 pmol
Taq Mix (Generay) 25 uL 95 °C 5 min
94°C1min 50°C1min 72°C 1min 35
72 °C 20 min PCR
pGEM-T
(Promega) BGI
( ) M13
MEGA 4.0 DNA NCBI
Bootstrap
1 000 (Likeyhood)

123 HETEMESREFERWE.

Olympus BX53
10x 40x
(100%)



19

1.24 HAHZENE:

6 20 mL M4
28 °C 160 r/min (48 h)
5%
100 mL M4
3 28 °C 160 r/min
24 h 1 mL
(OD ) oD
1.2.5 JEF ZI(Nile Red) XA Lt
=570 nm
(5]
0.01% (
)
1 mL
5000 1/min 2 1 mL

100 uL.
20 min  280—300 nm
1.2.6 #HREMAERYIZEN S BE AR ER B R AY 1 &% -

50 mL 4 000 r/min
10 min
[e] 50-100 mg
2 mL 4%
20s 80 °C lh
1 mL
1.2.7 SHEGIESH: 7890-5975
( ) FID DB-5ms (60 mx
250 umx0.25 pm) He 3 mL/min
1 uL 280 °C 290 °C

70 °C
3 °C/min

10 °C/min
290 °C

2 min

230 °C 5 min

2 g5
21 WEFHMHESHIERD TEMFERE

2—40 um
MV
4—5 um
15-30 pm MV
50 um
2—5 um 10x100
(D MV
1-5 mm ( 2

10 pm

A, Tt

10 pm

1 MIBEREMEENREER
Figure 1 Thraustochytrid attached to pine pollen

% mm

LN

B2 EfEFEIBRETENEE

Figure 2 Thraustochytrid strain in solid medium

http://journals.im.ac.cn/wswxtbcn



20 WA 4 Microbiol. China 2015, Vol.42, No.1

10—15 um
I
I (7]
1 min
( 3B
( 3C )
( 3D)
( 347
( 3F)
6 3
Aurantiochytrium sp.  Schizochytrium sp.
Thraustochytrium sp. Mnl5  Mn35
Schizochytrium sp.  Mnll Sw7
Aurantiochytrium sp. Mnl6 Sw8
Thraustochytrium sp. MEGA 4.0
(G 6
Mnll Mnl6

Mnl5 Mn35 Sw7 Sw8
22 RFAREZFMNKETEERKIIZETR

HBEFRRIER
5 1 (
6)
2
3
4
El3 METERETE ' "
Figure 3 Life cycle of thraustochytrid Morita

http://journals.im.ac.cn/wswxtbcn



Mnl1 (JX847366.1) M
55t Schizochytrium limacinum OUC166 (HM042907.2)

| Thraustochytriidae sp. NIOS-1 (AY705763.1)

3 Aurantiochytrium sp. mh0186 (AB362211.1)

30 [Aurantlochytrtum sp. KRS101 (HM126528.1) — 1
2 Schizochytrium mangrovei (DQ367049.1)

NTTD AT 1272 (TNAD /»\n PRy

[—ocmzocnymum sp. BURABQ 133 (DQ023620.1)
Schizochytrium sp. TIO01 (FJ039523.1)

71

4
d— Mnl6 (JX847368.1) —
52

Auramtiochvirium limacingm SL1101 (TNOS
Aurantiochytrium limacinum SL1101 (JN98
Aurantiochytrium sp. 4W-1b (AB810948.1)

Sw7 (JX847377.1)

73| Mn15 (JX847367.1)
L Sw8 (1X847378.1)

Schizochytrium limacinum BUSPTP 143 (DQ100294. 1)

0.02

Saccharomyces sp. XJ-Q0-45 (AB536779.1)

4 o6 MR TR ARG FLK

Figure 4 Phylogenetic tree of six thraustochytrid strains
NCBI (http://www.ncbi.nlm.nih.gov/)

Note: Numbers in brackets are serial numbers in NCBI (http://www.ncbi.nlm.nih.gov/). Numbers on branch points are approval ratings of

each branch. Scaleplate means changes observed between two sequences.

5 RFARAREBER
Figure 5 Nile Red staining result

4h

23 BERRREES5RY S

C17:0 C18:0 C20:0)

C18:1) (C20:4 C20:5
C22:6)(  7) DHA (C22:6)
(TFA)  15% 42% Gupta !

DHA

6 DHA
Mn35 Mnl6 DHA
37% TFA ( 8)

Schizochytrium limacinum SR21 DHA

30% TFA!" Chang D
Aurantiochytrium sp. DHA
57.4% TFA Mnl6

1.29 g/ Sw7 1.26 g/L
Kumon !
DHA (Labyrinthula sp.)
0.67 g/L

http://journals.im.ac.cn/wswxtbcn

57~ Mn35 (JX847369.1) L1

(C14:0 C15:0 Cl16:0

(42.01% TFA)



22 WAl 4. Microbiol. China 2015, Vol.42, No.1
) 70 oDHA
o e 2
J[ onss 4= N\ “ ]I
- —e—Sw == N =
L -x-Sw8 2 _ 5 Jf r
61 ; : 2 4
t g
s 5k § 30
S A 20
3k 10 ’—r r
2+ 0
Mnll Mnl5 Mnl6 Mn35 SW7 SW8
1+ Strain
0 1 1 1 1 1 1 1 1 1
246 1218 24 48 72 9 120 B 8 o6 ¥R ¥E T H A S AERAERT] DHA S TEE

7 (b)

El6 o6MMETEERKBEFEPRERKML
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Figure 7 Fatty acid profile of six thraustochytrid strains

Figure 8 TFA and DHA percentages of six thraustochytrid

e
strains
DHA
[12]
7
C20:5
TFA Mn35 Sw8
(D

x1 6 MRETEREMBRBMII S

[13]

DHA
C20:4 1%
(C16:0)
50% Mnll
73% TFA Gupta

Table 1 Fatty acid profile and production of six thraustochytrid strains

Fatty acid Mnll Mnl5 Mnl6 Mn35 Sw7 Sw8
C14:0 6.530+0.500 6.190+0.850 3.090+0.020 4.100+0.020 4.080+0.170 4.490+0.160
C15:0 1.350+0.250 1.750+0.190 1.630+0.090 1.560+0.090 1.130+0.070 1.060+0.030
Cl6:1 0.530+0.090 0.330+0.050 0.440+0.050 0.270+0.050 0.240+0.030 0
C16:0 73.650+3.550 66.930+3.950 55.514+1.700 53.140+1.700 51.070+1.880 56.320+3.360
C17:0 0.250+0.040 0.330+0.100 0.410+0.060 0.200+0.060 0.250+0.010 0.210+0.040
C18:1 0.300:+0.030 0.110+0.090 0 0 0 0
C18:0 1.510+0.090 1.400+0.230 1.120+0.060 1.160+0.060 1.070+0.040 1.010+0.140
C20:4 0.470+0.320 0 0 0 0 0
C20:5 0.150+0.070 0.190+0.040 0.130:+0.040 0 0.150+0.010 0
C20:0 0.120+0.030 0.080+0.080 0 0.160+0.000 0 0
C22:6 15.270+4.030 22.700+3.500 37.680+1.760 39.400+1.760 42.010+1.960 36.920+3.500
TFA (mg/g Dry weight) 315.530+27.360  556.330+90.750  489.770+41.390  230.400+10.140  533.600+58.080  490.060+17.650
DHA (g/L) 0.400+0.140 0.540+0.080 1.290+0.060 0.780+0.080 1.260+0.060 0.700+0.070
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