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# E. [88] 254 B4 Aurantiochytrium sp. PRU#SWT R FAY, 7Hik 3 DHA B LAk,
[75:%]1 KA UV FEEFFaHMpaititsy X, ARARGENE. @i5~€. DHA %4
Rk 847, k15" DHA REM. [4R] 2% % 35k1F—4 DHA &7~ R T4k PKU#PMO03,
BRI 4 KB RBEAF O RS T, RRLBE, PKUAPMO03 A M % =& 534 6.62 g/L,
FLRIETEAMR 595 g/LIRZ T 11.26%, IR &2 5L 4.01 g/L, lbRAE AR 318 g/LIR S T 26.1%,
DHA 28 FrBR F PIf & betsl d 29.97%38 hn 2] 33.43%, F2R5HT 41.01%, HERXEXREE,

[448] K &4k PKU#PMO03 ST 4E 4 Mokt B89 Tk fe L B A = A7, JH/2 DHA & &R A L4
BAHE K&,
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Screening of high docosahexanoic acid yield mutants of
Aurantiochytrium sp. PKU#SW7

LIANG Yuan-Mei LIU Ying LI Jing-Jing Maurycy Daroch Jay J. CHENG"
(School of Environment and Energy, Peking University, Shenzhen, Guangdong 518055, China)

Abstract: [Objective] Mutants of Aurantiochytrium sp. PKU#SW7 were screened for high
docosahexanoic acid (DHA) yield. [Methods] UV mutagenesis and chemical stress screening were
used to mutate Aurantiochytrium sp. PKU#SW7, with biomass production, lipid content and DHA yield
as screening criteria to obtain mutant strains. [Results] Mutant PKU#PMO003 presented stable high
DHA yield in 4 generations. In lab fermentation the biomass of this strain reached 6.62 g/L, improved
by 11.26% compared to that of the original wild strain; the lipid content of the mutant reached 4.01 g/L,
improved by 26.1% compared to the original. The DHA content in total fatty acids also increased from
29.97% to 33.43% and the DHA yield of PKU#PMO003 increased by 41.1%. [Conclusion] The mutant
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strain PKU# PMO003 could be used as a potential strain for industrial fermentation.

Keywords: Aurantiochytrium, DHA, UV mutagenesis, Chemicals
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1.2.6 BFTMRETHRIZEMIRE: PRIETHER
7" DHA BRI TR, Ll 4 18,
XA TR A T RR 77, SR H1/NY Bligh-Dyer
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Figure 1 The lethality of Aurantiochytrium sp. PKU#SW7
treated by UV
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Kl 3 7. BEE Y BERI N, Aurantiochytrium
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BOCRIEARMAT, ULBHEME Aurantiochytrium sp.
PKU#SW7 MR RALEA P& BURE, AFEAEDT
PEo HTMERRANETK, AMFFERH P ETMR
(DMSOM/E N e R R . MR RIERE SR
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DMSO ¥t 2.4 mL/L), 7 Cohen ZHy#F5¢H
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FH, DMSO e85 58 i i v ik B S 0 i ek ™
AFEE, PR AR WA Y RS
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i, X} Aurantiochytrium sp. PKU#SW7 [EFE A
T 5%, 1Ml DMSO IR He AR /2 2.4 mL/L 1,
IR 11.3%, LB AR R 2%
FIFLACH T SRR As g WERf I, AR S8 B R ) i 6
BB R R AL 100 pmol/L o

WK FET R BEE T R U BE B9 42 550 1 AN W
Fh, 76 0.6 /L %) 0.8 g/L Zefb bR, B3k 1.2 g/L
1.4 g/L 240}, Aurantiochytrium sp. PKU#SW7
MIBBERIE ] 90%DA I o ARSI 5L ik Y
N RRAE N 1.4 /Lo

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



PR ErE DHA BEEAE B Aurantiochytrium sp. PKU#SW7 78 Bk A i 1% 461

TEIE T A A2 F 2 i A e A TR
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23 FTIEE
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T, THES 0 IEAHZASHARA : PO03. P04,
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(5.95 g/L), WK 11.26%; wALAE M006 Fi
PMO002, AffIA:YyiE 3l 6.22 g/L #1624 g/L, 14

MR AR, R 2 Al AWK Aurantiochytrium
sp. PKU#SW7 FiH B B A3 AH X LU TRT 5, C22:6
(DHA) /5 5 7 5 LUl JE: 29.97%. 28 Bligh-Dyer 7%
PBGH IR FFEERIL GC b, £ 1 bRk
PMO03 et FTMAR & i, 1A% 4.01 g/L, 4
A= MR R LR 60.44%, LT R Hitk SW7
BET 1291%, 2% 8% . Hf DHA &2
1.34 g/L, AR = HBE 33.43%, M
KPR SW7 ) DHA &M T 41.05%. M3 1
A[LLE Y, M006 F1 PMO002 1F [i1) 9828 R R A B I
(1, BREEYE SN AEARIY 5 R RN A 2
£5, nLBRE. KA P004 AR FAHE
TH, SRR —EES, HEMmAHT LT
BIETF R, AERTF Tk eA =, HEME Poo3
HIMO01, HFHELTH R HE SW7, TEAYE RS
e RAA B, ()2 DHA dimAg e T
FERA G PMO03 3 o R 3 33 X6 Aurantiochytrium
sp. PKU#SW7 1T F 5, PM003 5248340 R e
SHEAH

T UL W R S RN TR R L ) a7 T i gk
) PMO03 1E AL R kR, Zid 4 ILUs,
H: DHA 7768 ) R A HASE I RebE, 4R T

F1 FERMRERLANSHEE

Table 1 Basic parameters of wild and mutant strains

k%S Ay g LA g DHA L4l DHA

Strain Biomass (g/L) Lipid proportion (%) Lipid (g/L) DHA proportion (%) (g/L)
SW7 5.95+0.25° 53.53+1.33 3.18+0.22 29.97+0.88 0.95+0.13
P003 6.48+0.18 58.12+1.96 3.76£0.25" 29.84:+1.86 1.1240.18
P004 6.32+0.21 52.34+2.01 3.31+0.24 28.61+1.23 0.94+0.17
M001 6.53+0.16 57.11+2.33 3.73+0.24" 30.87+0.92 1.15%0.15
MO006 6.22+0.12 51.62+3.23 3.21+0.28 30.22+0.64 0.97+0.14
PM002 6.24+0.09 58.88+1.58 3.57+0.15 31.05+1.01 1.14+0.08
PMO003 6.62+0.11 60.44+1.89 4.01+£0.18" 33.43+0.75™ 1.3440.10

1¥: SR Duncan’s multiple range test J5 ¥/, *: % 1HS HABKE 9 83512 R(P<0.05, n=3); "

(P<0.01, n=3).

MESHARE R B k22

Note: Analyzed with Duncan’s multiple range test, : The data is significantly different from others (P<0.05, n=3); ~: The data is

significantly different from others (P<0.01, n=3).
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*2 WETE PKU#SWT 1 PKU#PMO03 3= EfSRHEL2H R

Table 2 The fatty acid composition of Aurantiochytrium sp. PKU#SW7 and PKU#PMO003

o SRR IR He )

IR - con (©

; Fatty acid proportion (%)
Fatty acid
Aurantiochytrium sp. PKU#SW7 Aurantiochytrium sp. PKU#PMO003

C12:0 0 0
C14:0 4.524-+0.060 4.126+0.030
C15:0 2.113+0.080 2.362+0.050
C16:0 (FRHIRE, 51.234+2.320 48.413£1.560
Hexadecanoic acid)
C17:0 0.611+0.020 0.459+0.090
C18:0 1.187+0.030 1.237+0.250
C18:1 0 0
C20:0 0.110+0.010 0.479+0.180
C22:6 (DHA) 29.973+1.020 33.430+0.750
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HE—2 W IR SR IE
3 g
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254 nm (MR I =) o SR AR S AT LS [
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Cl S T S
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51
203
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& 4 Aurantiochytrium sp. PKU#SW7 By LEL
Figure 4 Generation of Aurantiochytrium sp. PKU#SW7
7. >R Duncan’s mulitiple range test 72047, 5 HEHEATT
TER R

Note: Analysis with Duncan’s multiple range test indicates that five
sets of data do not have significant differences.

=, SAMRST T AN T AR E b A
MF R Z—, iz TRmeat | B, o
de Z oY 2 S R A R
ASCR IR AN i e R 75, RO EIER
R,

RE W7 R 5 B 7 22 B il %) e [W] /R T i 4
{RFIFERE ISR . £k CoA R AL (ACCase) &4 W)
TRRR IR G B DGR RG , FE AN T RrLl ™ A Tk
CoA RALBHE MR RAnTHe sz —, Eftfks
it CoA 4N it CoA, JFJri DHA &kt
JNE I 2996 B TR & A — B BO A JRE ) . MR R
(Quizalofop-ethyl) & £ 1% CoA FR b (1A %A il
0, AT LABHAR AR B TR () G B, 2 TSI AR
WIRIER ALK, REARETER, Hitg) 2z
FHTRF A AE P i — 622 W T rh 2 B A o
UTAERBEE HE— L IHIY, TERGIRIE T O, MR
FABLE T REBE A ERSGA 2 B ST
WEIR R0 RE AR E 222 T EPA Jg A0, Xt
PIEREE R 2L SR & i, (X AR o] AR
o AW LRINGAET, MR i
B SARR I AT T, 278 R PO03 A=W
# 6.48 g/L, MEE =AETHH] 3.76 gL, X DHA
PRI AR AT E R, (HM DHA Siliigtt
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PR AR NS A R S Y C22:3 F1 C22:5 S5,
B BT RL A3 8k B 44 . TR 2 b i 2 A
Aurantiochytrium sp. PKU#SW7 HE iR = 2445
C16:0 I C22:6, 435l fdi S lg& &1 51.23%F
29.97%, AHXTIE BRIWIRRZAL 4 15, A F|T DHA
FIFREAifl s ARk PKU#PMO03 R IER 15340 Hr
BRT C22:6 RS 33.43%, fAfF i,
T F A A BN s i N AR ]SSR
B RN 7 58 KRB A7 T (Aurantiochytrium) i
FTIAAS BT A e DA 2012 AE /PR PRI 4
Hh 2k 5 AR v OR R BE 7 I % 2B A e
(Schizochytrium limacinum)it A TE L LR , 24580
SRR OUC007 :W(7.04 g/L)Ml DHA &

(17.33%), FOXTRREEAR ST B 11.57%F1 28.75%
S WIS TR A Y E R T, roseum MF2 ik
TEHEHRL, RUEYBEFE 2R E R T
roseum MF2 AR, MITERS 8 & ) DHA &, {2
FERRIT & R A1 DHA FERR T & L3 HERAEAE I i
ARl o ARSI IR B4 58 A R 24 9 S AR ok
W B 8 Aurantiochytrium sp. PKU#SW7, TE/EW)
. IR DHA FEAR IR &7 L% AR
PEm, FEAE DHA ZEAR 5 RS T 11.54%,
K DHA SHEIEE T 41.01%, AR TR
(IRFSE, 875k PKU#PMO03 #RATE i3 vk
2zt 4 WAERJG, UV MZ5¥ 4 654k & x5t
Aurantiochytrium sp. PKU#SW7 1215 B B LAY 2
AF ] DAFRE AL , RAEKR PKU#PMO003 DHA =77 fig
JHBIHGER R E . IS B #R PKU#PMO03 A5 2 AL
HF—#Tolkik DHA Kl =it R, 55,
ATAERE SR B AN R B B R . DAk 3G 73 254
G mdE— SRR Y R, BEAIRR A
PKU#PMO003 % 7= DHA A=A, LIRS £
R AL ANME

2 % X Wk
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