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Study on lipid accumulation of Phaeodactylum tricornutum
strain overexpressing glycerol kinase
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Abstract: In order to obtain high-yield algae strains that meet biodiesel standards, the growth, lipid
yield and fatty acid composition of Phaeodactylum tricornutum wild-type(WT), Phaeodactyllum tricor-
nutum with glycerol kinase overexpression (GKOE) and glycerol kinase RNA interfered (GKRNi),
which were cultured in a medium supplemented with 20 mmol/L exogenous glycerol, were investigated.
The results showed that: (1) the cell concentration of GKOE in the medium with exogenous glycerol
could reach 2. 23107 /ml., significantly higher than WT (1. 79X107/mL) and GKRNi(1. 78 X10"/ml.)
in the medium with exogenous glycerol; (2) the lipid content of GKOE in the medium with exogenous
glycerol was up to 31. 73%, which was much higher than WT(27. 20%) and GKRNi(26. 63%) in the
medium with exogenous glycerol; (3) the fluorescence intensity of GKOE in the medium with exogenous
glycerol was 16. 26% and 17. 83% higher than WT and GKRNi in the medium with exogenous glycerol
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by Nile red staining, respectively; (4) the total fatty acid yield of GKOE reached 0. 052 mg/mlL, which
was 16.26% and 17. 83% higher than WT and GKRNi in the medium with exogenous glycerol, and suit-

able for biodiesel development.

Keywords: Phaeodactyllum tricornutum with glycerol kinase overexpression; Lipid; Fatty acid; Biodie-
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Fig. 4 The lipid yield of Phaeodactylum tricornutum
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Fig. 6 Fluorescence at the logarithmic growth phase
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Fig. 7 Fluorescence in stable period
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Tab. 1 The information table of 14 kinds of FAMEs

Number Compound name Time/min Molecular formula Structure abbreviation
5 Methylmyristate 8.208 C15H30 02 Cui:o
9 Methylpalmitate 9. 850 Ci7H31 02 Cis: 0
10 Methylpalmitoleate 10. 250 Ci7H3202 Cis:1
12 Methylhexadecadienoate 11. 050 Ci7H30 02 Cig:2
13 Methyl stearate 11. 450 CioHs302 Cig:o
14 Methyloleate 11. 700 CiogHs5 02 Cig:1
16 Methyllinoleate 12.192 CigHz1 02 Cig:2
20 Methyl o-linolenate 13. 367 CioHs202 Cig: s
23 Methyleicosadienoate 14. 425 Co1 HisO2 Coo:2
24 Methyleicosatrienoate 14.975 C21 H36 02 Coo:3
26 Methyleicosatetraenoate 15. 392 Co1 H31 02 Cao: 4
29 Methyleicosapentaenoate (EPA) 16. 442 Co1 Hs2 02 Cao:5
33 Methyldocosahexaenoate (DHA) 19. 208 Co3 H3, O2 Coz:6
31 Methylxylinate 17. 408 Co5 H50O2 Cai:o

x2 FREAEBA=RBIEEN 14 MEEHROEXNSE

Tab. 2 The relative content of 14 kinds of FAMEs in different treatment groups of Phaeodactylum tricornutum

Main fatty acids composition/ %}
Sample ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ C] 6~18 PUFA
number  Cpyiy Cisio Ciser Cisez Cisio Ciser Cisiz Cisss Caosz Coorz Coors Coors Coneg Coaso
Al 2.99 22.30 25.82 3.83 13.51 0.96 / / / / / 30. 60 / / 68.41 30. 60

A2 2.56 16.91 38.49 4.02 5.66 1.23 1.96 0.38 0.35 0.44 0.40 26.00 1.58 1.12 68.27 31.13

Bl 6.65 22.83 22.69 3.94 13.82 0.91 / 0.63 / / /  28.53 / / 64.19 29.16
B2 7.26 30.17 33.46 0.70 3.00 6.44 1.26 0.40 / 0. 28 / 16.50 0.54 / 75.03 18.97
Cl 3.61 14.63 27.20 6.93 14.91 0.41 2.51 / / 0.78 / 29.01 / / 66. 60 32.30
C2 2.40 19.39 40.36 2.05 3.78 2.40 1.97 0.45 0.36 0.48 0.37 25.00 0.99 / 69.94 29.63
D1 13.75 9.79 17.26 6.65 13.42 1.51 6.03 / / 2.28 / 29.31 / / 54.66 37.62
D2 10.54 26.43 39.92 0.81 2.36 8.99 1.37 0.52 0.18 / / 17.38 0.55 / 73.25 18.34
El 4.48 14.26 26.68 6.29 14.16 0.44 1.79 0.34 / / /  30.53 1.03 / 63.62 33.70
E2 4.04 20.30 41.73 2.25 5.36 1.70 2.73 0.37 0.29 / 0.50 19.74 0.99 / 74.07  24.62
F1 7.58 17.42 26.17 0.58 10.89 1.20 4.00 0.68 / 0.74 / 29.98 0.76 / 60.26 36.16
F2 11.29 21.70 33.76 1.43 3.79 7.40 1.57 0.39 0.23 / 0.34 17.46 0.64 / 69.65 20.63

Samples A-F are WT,WT with 20 mmol/L glycerol, GKOE,GKOE with 20 mmol/L glycerol, GKRNi, GKRNi with 20 mmol/L glyc-

erol;number 1 is the logarithmic growth period, number 2 is the stable period
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(A%

MiH e FE & F GKRNi 41 WT, 4= )
AR A P ERR S A A B 2R,
SEATEFY 5 R A BF ST, R GKRNI iy
Hm s S GK RN FRAEMHK T WT T
P, GKRNI X 15 325w 19 AN HIi A s D, (32
SeA Ve E B A AR WT 580 7 . 76 H b ik BE =y
20 mmol/L By} H i, [AL R SMEH S CO,
S WT AHY, SN AE Y it g & i DL 2
PERR G & 5B AN 2 R 25 5 B R Ik
2 100 mmol/L, GKRNi 4w WT ¥& W
B P22 5 kT S S S A S

T8 X 7 R B R 43T 5 2 B S TN
XA R R R E I R P s KRR AR R Cug o F1
Cis 1 UHOZH MR GKOE, H 2R H K,
Cros &g LIks] 73, 25%, H PUFA & &
AR E) 18. 34 %, M = & &1 Cromrs 5K 1Y
PUFA IE2&A F T A9 58 it &k 0. BAR4 4
Ao EHMIERY WT 224K HER N
GKOE 1 & g i B2 r= 5 ik %] 0. 052 mg/mL, 3%
T WT 0. 038 mg/mL, i LA WT SR 5
A FIFIF AP SE .
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