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accumulation in Haematococcus pluvialis under abiotic stress
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Abstract: [Background] The Haematococcus pluvialis is the best source of natural astaxanthin and is
widely used in industrial production of astaxanthin. [Objective] The current study is to explore influences of
different concentrations butylated hydroxytoluene (BHT) on accumulation of astaxanthin in H. pluvialis,
with a view to build the BHT technology system for enhancing astaxanthin content of H. pluvialis.
[Methods] Without nitrate bold's basal medium was selected as the induction medium for the culture of
Haematococcus pluvialis strain LUGU. Meanwhile, high light treatment medium maintained induction
conditions. the effects of different concentrations of butylated hydroxytoluene (BHT) on the growth,
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astaxanthin accumulation, reactive oxygen species, antioxidant system and the expression of related gene
were studied in Haematococcus pluvialis under high light and nitrogen deficiency. [Results] The results
showed that the astaxanthin content was enhanced efficiently in alga cells treated with 2mg/L BHT, within
the range of 0-3 mg/L BHT, reaching 31.66 mg/g. In addition, 2 mg/L BHT treatment group effectively
reduces the level of reactive oxygen species, increases intracellular nitric oxide levels, improves the algal
cells catalase (CAT), peroxidase (POD), superoxide dismutase (SOD) activity and glutathione (GSH)
content, inducing efficient expression of lcy and chy. [Conclusion] Under abiotic stress conditions,
exogenous BHT could promote astaxanthin accumulation, which was associated with BHT mediating the
levels of ROS and NO, and astaxanthin biosynthetic related genes expressions in H. pluvialis.
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Tablel Enzyme genesclone PCR primer

. . . o Annealing
Primer Primer sequence (5'—3) temperature (°C)
chyF CTACACCACAGCGGCAAGTA 55
chyR  GCCTCACCTGATCCTACCAA
lcyF CTTCTTCTCCGCCTTCTTCA 60

IcyR  GCATCCTACCGCTCAAAGAA

*2 MERERAEESY
Table2 Enzyme genesPCR primer for RT-PCR

. . . o Annealing
Primer Primer sequence (5'—3') temperature (°C)
chyF CCAATCACTAACCCTCGCTAA 54
chyR  TGGTCCAAGCGGTAGGGTGC
leyF GACTGGAGTGGGAAGAAC 54

lcyR CCTACCGCTCAAAGAAATA

Tel: 010-64807511; E-mail: tongbao@im.ac.cn; http://journals.im.ac.cn/wswxtbcn



1268 A 2 A

Microbiol. China

HiAth 21 22 5 18 2 (P<0.05) 5 “**” /R [l — I} i) 5 1
fh2H 2 5% (2.2 (P<0.01).

2 BRS04
21 ARIKRE BHT MHECEMMEMIEHF
Xt HR 20 A= 5353 0.62 g/L, 2.5, 2.0 11 1.0 mg/L
BHT AbHRAL A Yy W8 5354 0.45. 0.56 Fi
0.58 g/L, 3.0 mg/L AbFHAT A2 AR < A7 2 B B 14
I 1), FPEHREEARY BHT (1.0 mg/L 1 2.0 mg/L)
ACFRTR A LT BREERT , SR A ) o) R T I
PRk EWEERY BHT (2.5 mg/L H1 3.0 mg/L) 2%t
AR A A R
22 ARELRE BHT MM LIBKEINS ZHREM
A
& 2 2681, 25, 20 F1 LOmg/L BHT AbHH 4,
IFE R RE 13d A5, /351 25.70. 31.66 FlI
22.30 mg/g, F7EF RN REL Y 16.94 mg/g; 3.0 mg/L
() BHT X2 BH B /e A, HARE R & ad
PG, IR BE R BHT (1.0, 2.0 #1 2.5 mg/L) A F) T35
IR R R, 2.0 mg/l BHT AR IFHI 7
i, BB BHT (3.0 mg/L) A THFE £,
2.3 BHT A IEXIFA LI 3KEMAEA ROS F1 NO
KF RIS
Xif FEZH SR A P ) ROS KA B S5 i 2
. 55 7 RIEHARIER S, FEEIFRTRE(E 3A); i
08 'I?.‘d’ﬁfQL
—a—2.0 mg/L

——2.5mg/L
T——3.0 mg/L

<
>

%

Biomass (g/L.)
=
E=N

=
[
T

ook

0.0

1 3 5 7 9 11 13 15
Culture time (d)

1 AREIRE BHT MHRCRAME SRR

Figure 1 Effect of different concentrations of BHT on

the biomass of H. pluvialis during induction
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Figure 2 Effect of BHT on astaxanthin content of H.
pluvialis during induction
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Figure3 Effect of BHT on ROS and NO levelsof H. pluvialis during induction

T A: BHT X 3E4UN ROS KPR ; B: BHT XTELANMIN NO KPR, *: P<0.05, 25 E#; **: P<0.01l, 25k
.

Note: A: Effect of BHT on ROS levels of H. pluvialis; B: Effect of BHT on NO levels of H. pluvialis. *: P<0.05, significant difference;
**: P<0.01, extremely significant difference.
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Figure4 Effectsof BHT on antioxidants levels of H. pluvialis during induction

TE: A: BHT XI3E40EA SOD G PERYSZNT; B: BHT XIHEANALIN POD EHERIRZMI; C: BHT X BEAUMIN CAT Y& LRSI ; D:
BHT X 40N GSH St A, *: P<0.05, ZREE; **. P<0.0l, ZRHEH.

Note: A: Effect of BHT on SOD activity of H. pluvialis; B: Effect of BHT on POD activity of H. pluvialis; C: Effect of BHT on CAT
activity of H. pluvialis; D: Effect of BHT on GSH content of H. pluvialis. *: P<0.05, significant difference; **: P<0.01, extremely
significant difference.
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Figure5 Effect of BHT on relativetranscript levelsof Icy and chy during induction

TE: A: BHT X loy FERF KT ; B: BHT XF chy FERFFURTPAUSEM. * . P<0.05, 25R#E; **: P<0.0l, 2.
Note: A: Effect of BHT on the relative transcript level of Icy during induction; B: Effect of BHT on the relative transcript level of chy
during induction. *: P<0.05, significant difference; **: P<0.01, extremely significant difference.
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