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G- SRS TR R R
1,3-= ig-2- A £ = A

1,2 1 — 3 war 1,2 \ 1
R Fale W HRAAM T DER
(1. ER =R KA AR T T, B 430072; 2. R ERFAFE R, A6RT 100049; 3. A6 H0K 2% TAEBE
AV ARAIH LI =, L5 100871)

FHEE: ST S TR TR v RO i AR I = DY AT IS R R 91,3 I R - 2 - AR AR R H T =R (1,3
Dioleoyl-2-palmitoylglycerol, OPO) /3 # /712 fEIEES TR N, LA[876>577] 45 & & TR, 1 it 2 Js W s
3 (Multiple Reaction Monitoring, MRM)¥34i, K H A bRiE X OPOREAT i€ & /3T SR EUM B 261 N — 1R
H: TSR A BE(Chlamydomonas reinhardtii)cc-5325 ¢ Fo 2 FUWEHE 7K i B 22k [8] fi P R AL A MO8 [ OPOEAT | 5E
AT, BTSSR ISR T A 5 T OPOTE B U Wic S A B 245 A 2R, HOAS TR I 45 15 SR SR B AR OPORR R AN
Ao FEBREEE1EH3K, MOSHIOPO S EAIE: Tec-53257r B4R 173.704 3.04H12.741%, MOSI{IOPOS™ B AH 4%
Tree-53257r AR T 113 1.53F01.334%, 1 W d i 368 A it 31 D47 A V88 1Y) 1 L IR o R Wi A4 A G 22 B v DAY
InILOPOE &, IRl b 34 1 A4 8 LA o5 o i ol Ak e i 97 £ ot SR P 75 E 2 AN B o IF 90 28 S 1 ) R R

OPOIIE &7 T 53R BE— AW TEA [ 38 A% L0 A3 1 A FP OPOZS 4 i A I B 43 1 HOR SCHRRAI 2 B B i

RERIR): 1,3- U BR-2- KRR H I =, R i RGO € e TR = EE DU AT s shRUA

MR, KEARE
FE S ES: Q946.4 XRKFRIZES: A
1,3- MR -2- KA e H i =B (1,3-Dioleoyl-2-
palmitoylglycerol, OPO)EREFLENI H & B & FE
f¥1-H-ith = & (Triacylglycerol, TAG)" . K&WFFLIF
B, TAG ST A Ak 2 48 by B g 0 R 7 H Tl i 242 1)
Gy AT S LU AR ™ Yo N L o PSR ) -
2B AAERE R (C16:0), sn-1/347 J9MiER(C18: DA H
T =R 2L R 0 1R) 2 5 F B VR, Wl LA
E G 7 BR AN 5T (G 20, ARIESE LI RE RN,
I ELAT UL ) LB AR, 369 m B8 )L g
20084F, Hifg A\ ROILANE A 2 & #L i OPO AT L
1 978 FR Ak 5 R T 32 LIS 7 0o v ™, Fit ok
Sk 3 [ B2 4 )L WK T 3 X5 OPOZE i 1) 48 75 5k & Al
1%3.6—13x10" kg.
SR, B A E A T _E AR LA OPO K Z 4t
BEC, I oA B — A BRI S B8 A B T A S
B A R BRI R R T LS A A

ks B HA: 2021-05-17; 1817 HHA: 2021-10-26

i)

X E4RS: 1000-3207(2022)07-1052-08

SR, ik 5 5 & 2 1A 1) 7 JE BRI T OPOI B
R BRI AR A T R H T DARBEA A P B R AR
OPO™ i, t-F-HHT & & OPO I i i SR YR LA /2
7375 2K, (A fiff R A RS 11 ) )

3K A #E(Chlamydomonas reinhardtii) W5t
JIg B AR A AR W, AE IR B 38 (1) S5 TR W] BAAR
EREITAGHE NEERFR" . b R DL g
7 R 4L 1 4 K3 4y I C 16 RIC T8 g g™ . LT,
AT R I, 78GR BUM B 2 A T S P A T 4 i vh
90%LL_EHITAG sn-247 2 C16/R 1R, H60% LA L
NC16:0, fMisn-1/350 EC16:0RIC18: 1] ol L 4%
E30%" e FESETAHE FAFAE P A TAG M3k & 7
M eI AR, 43 ) AL T P9 o RIS A, I A i
I 24 T I TR 1k 25 % #% I (Ly sophosphatidic acid
Acyltransferase, LPAAT) & 1 5T TAGH sn-247 bt 5
BB o 2 7 35 DA AR ik 3R 0 3R B AR I i A
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AL BJCTLPAATIRS, sn-2%5 Fd B2 IG5 /2 B 2 42
" T BRI 52 A CrLPA A T2 SE R 4F-C 1620-
CoATE AR, LL_EBIF 95 1% 7% 36 1 4K 4 v 7T i
FAAERIRA BLOPOI I 2 .

FH T4 B P9 H i =P8 A AR R 2, B
E L5 TAGHI R I — B2 W 7T M A, H BT E ik
K& A ROPORI AR MR M 77 7% . LA ()& XY
OPOP R I 77 % 32 Hi@ I S AR (il . = AUAH &
TR - R B & . AR AR AHERTR
AH T - BT U 6 V2 02 OPO AN & 1) [R] 43 S ) A
OOPFE 443 JFU ™ 1, MBS T (1 A Vi A € 1 v
SRTT LAMETAGIR 73 7 4 4k 52 BN [F] Y SR 46 77 43 25
I, B E M2, Fer R A TR (-
JoT VB B FH B A B e 1 R B RS B R, AN TR 6
FnIEAT AT AL, FEF E TAG M H5E B, e
BB AR R (Ultra-High Performance Liquid Chro-
matography, UPLC) 1] AR K H 3 /5 (5 43 25 R
FF45 55 53 HTE 1] 5 3% (Mass Spectrometer, MS){Y
I RFAERE Fr 88 7 5t o] LEAT 0 7 45/ o A, b
— H PU 2% FF 5 M7 2% (Triple Quadrupole System,
TQS)ZHEAT e —m/z4 A Hi it R B 3™ s 55
LB (EST) B 1 AE g o 70 i v A LA, R
o UPLCHMSHERHICAT LUK 38 il B i o 1) OPO
AT =T

EN O = oS VAN S <y O B RSN =l S
= H JUZ AT 5 it (UPLC-MS/MS) OPO 3 HT 77 V2%,
RS R FUM 38 25 A T — PR EF AR B SR B A B ee-5325
Je FL Y FUBE BE 7K At 1 25 IR B R AR A MO8 Y OPO
HEAT T s, it — Bt 5T Sk A H OPOY)
WA AR T R SRR, oAb OPOA: F= 4
7 BB AFNTT W)

1 #MR5REE

1.1 REKEEMSERGE

KA FEC. reinhardtii cc-5325(ewl5 mt )13
P A - FLBE 2R K 3 ¥ (Galactosyl Hydrolase,
CrGH)FE [K] i N R4 HELMI.RY0402.0886 103414
5 [ Bl JE 7318 K 22 A B U5 U (Chlamydomonas
Resource Center, https://www.chlamycollection.org/).
NITERER, bR EERR T B EFR N ce-5325F1M08 .
CrghE PR 1 N\ FEAZ HRMO8 1 M5 35 PR 4 A\ AL s Aoz
TREENG T, BAEREFMA T, CrGHE AKX
KT 5 AR,

AT AP[E A1 L BB % F A 120 mLT
BET AP R HE 573 b, 7E 6 IR £ 40 pmol/(m’-s).
I 25 C ORI # 140 r/min 55 78 26 404 K

LI E2.0x107 cells/mL# #2200 mL TAPW
PR IRIEIE IR, 3d)a EHONBRERE IR 6. LL1000%g
150 770 R S min AR EEAH L, TSk B TAPRS 77
BBV LIk, B RO JE H R B RAA R
BRI TAPES R L 78 [FIRE 25 AR T 4k L3 97 3d.
N EE i Gk 05 TR T 4R, A R BURE BEAT 20 114
FHEME., EEPCREIN ZOPOE &I HT. Ak
W E 3N ED AT .

1.2 £ KEZFEMRNE

5 R [ 52 I Z BRI 1 mL, 5 0 &5 IR
(2R PE 1 %) [ 5 A0 o A5 I BR T H0bR 75 5 8
D6 B ST, TR . B eSO
Ha—6 U IF T V.

BEANRE T E I 5E 2 % Yin% " 105 ClHE
o AR E S M ERT, K I HE I AT 4R JE B (What-
man GF/C/E) 5, T105CE it T, & FHES T
BRAS A5 R 2, FRECSR M, BRI € I 21| L
B V=10 mL, ¥ FH GF/CJIE il Ik 25 B 15 77 ik 9f: H
1 mol/LBR IR A BV OB Ve B A ML 19 . il 5 1
GF/C R 105 CRERCT#E, R H B T H 2 THRA
ar A RN, BRET A BT R A R DR RO e S
M,, T EEE A A Y B DW (g/mL)=(My—M,)/ V.

1.3 S FIFARER

ZAMPE(OIER) . SRR (BT )R R (5
it 20\ [ 5 E Sigma-Aldrich A & ; FEE (5% 2%) <
Z N (5 vt %) A0 S T B (R 2% ) I ) 4 [l Mlerck 2
Al ik H T B RS, B a0 A T
Jo B A 73 o

M b HE i OPOA P Bk A 14 i+ -G e R H il
—HE(C17:0/C17:0/C17:0)45#E it 358 H 3% [E Sigma-
Aldrich/A #] .

1.4 SEREACECrghBZEEEE FKFHN

RNA$RHU 72 W8 TransZol Up Plus RNA Kit
WA (ER501-01, TransGen Biotech) 3 B 43,
cDNA% 2 [ TransScript” All-in-One First-Strand
cDNA Synthesis SuperMix for gPCRIAF & (AT341-
01, TransGen Biotech) 15 #H 15

K AR T8 B VA I Crgh 2 IR 1 e 5 K F, Y
Z BNk #a-Tubulin. 76 E Z/HH B Crghil
YR Z LR 514 Crgh-F 5'-ACTGGTGGGG
CATCAACTACTAC-3'/Crgh-R 5'-GTCTCAGTGA
TGTACATGGGAATG-3'; a-Tubulin-F 5'-CTCGCT
TCGCTTTGACGGTG-3'/a-Tubulin-R 5'-CGTGG
TACGCCTTCTCGGC-3',

qPCRY H4{A R FES pL 2 x ChamQ Univeral
SYBR qPCR Green Master Mix(Q711, Vazyme),
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10 pmol/L 3| #14-0.2 uL, 100 ng#% ¥ J5 FcDNA
IR, A AdH,0 % R MAK 5910 pL. qPCRZ M 2%
4 4:95°C, 600s; 95°C, 15s; 60°C, 30s; 72°C, 30s;
40 cycles; 95°C, 60s; 40°C, 60s; 65C, 1s;97C, 1s;
37°C, 30s.
1.5 EASIER

BEIRINZ % Yoon 2 I Guo ™ i 77 ¥ 9
TE LA b osdk, 7EWOIR R e H N4 mL FH
S5 T HER(20:10:1, viviv), =R N RIZIES 1h; i
2 mL{#]0.2 mol/L H3PO,51 mol/L KCREAIHFW, =
5 R JBIZHE ¥ 5min; 1000xg 250 7 850 10min &,
O S0 8 B 3 W IR B 2 AL B 8 2 I 3 3
FES R FAMEEC] mLEA B R EE T, EE
AT 9 0 45 A BRI H R B 1 s U BR A AL
7, EEMHRAET-20C,
1.6 FRERREHIFIFRERLZLEL

B OPOFRUE M AIC17:0H v = FE bR vE i 43531
STV AR, FLH] SR E 92 mg/mLIFOPOFRHETR
W20 pg/mLIFIC17:0H M = Fe bR VA, TRAF T
20C#%H.

SE B E2 mg/mLAOPOVRAETE R, Fl & A)i: H
BE (121, v/v) VW R R BT = VK B 9500 pg/mLIH
OPOVA TR, #R 5 HH = A I8 2 R 15 81 o vk P Ao
FE 250, 125, 62.5. 31.25. 15.625F17.8125 pg/mL
FJOPO R A bRl TAEW . AWK RS E FOPOR
HE TAEME95 uLIF & MAS pL 20 pg/mLIFIC17:0
Hh = EE, AN AR IR N0.5 pg/mL. 4l
OPOUE THI FH/ Y AR I THI AR ——OP O £/ N AR 4
J5E 2, TSR P A b o 2 5 FE R R O R A
1.7 EmMERAILIE

PSR 2 T & (L, v IR
W, AE10 mg FEAED TR mL & Al R 4
FLA20.22 pm A HLAREF S pE 2R I8 I 98, HX195 pL
FEWIETR, TINS5 pL 20 pg/mLIKIC17:0 N ARE R, 78
SRR 51 JE AT UPLC-MS/MS 43 #T
1.8 UPLC-MS/MS;%E £ 5 #0PO

X8 K FHACQUITY v RV AH €5 {3 (35 [
Waters A a) ) 3 Bk = 5 PY 20T 7 3 (36 [ Waters 2
Al)o A1 pg/mLAJOPOAFRHEVE I A 10 mmol/L &
%, LA10 pL/mindi i B 223 FE T FS M ESTE, 78
EETHRT, XTOPOMEEE F [M+NH,] (m/z
876.80)3H 1T T B FHH . AR SENEMHT
BEAAK, JIE 600 L/h, 253557005 5 N300°C .. F40
B R R L H R 23 1 293000 F140 'V, Rl fE
20 V.

1 2 2 Liss P 7 0 IR b %

. it 5 5 K FIACQUITY UPLC BEH C, i
(2.1 mmx100 mm, 1.7 pm, 32 [E Waters A #); £
I135°C; FEFEE N1 pL; FiE N0.2 mL/min; FBIH:
AMA R 215 7K(19:19:2, viy), BN A,
P B A 0.1%I1 I ER 110 mmol/LI¥) £ %k .
FEBEMRE T WK 1.

JoT T Ao U £ B - U A FLE 55 15 i (Electros-
pray lonization, ESI), fE1E & 70T, R 2 N
HE M (Multiple Reaction Monitoring, MRM) 3, DA
AR N F AN TR, R# 800 L, %
IR EN450°C . B F e AHEFL LR 70 0l 9
3000F140 V, filff& g 520 V.

1.9 HiEgt

K HIMassLynx V 4. 13K 4F:(Waters) 3t 17 £ 4 %
LTS3 H, % HMicrosoft Excel 2010443k 4T % 45
b BRAN B R HIAE, 9250 45 R DAR RS I EA 3 4
Y 2= R 7R, S Student’s ¢-test o} 41 (8] B 4g 1547 bk
B, P<0.05H], NN ZEF %

2 %R

21 EIETUPLC-MS/MSHIOPOS R %
FEIE B TR T, XFOPORR bt WK B3 A i3k
AT 413, 15 B T B T ON[MHANH,], BIREE
TR tem/z 9876, X [M+NH,] (m/z 876)3#4T T
B ER, wE 1R, RS Fm/z 577.24 [M+
NH,—299] Flm/z 603.28 [M+NH,—273] 43 5 Ay ok
F25:299(CgH340,+NH; ) Al 4 25273 (C H3,0,+
NH) PR, AR 5 A L HE S T 25 R B RE 43 i) A
sn-180sn-307 1 RV R Bk 3 Al sn-2457 _F AR REAE R ok
R . W B Tm/z 313.18 [R,CO+74] Flm/z
339.08 [R,CO+74] (X=1, 3) I N E % T sn-1,34
k3L Fllsn-1,28sn-2, 30 BEFE AU RE o B A Fm/z
264.99 [R,CO] (X=1, 3)Hm/z 239.02 [R,CO] 43 5
Dy 748 R T e AR A I T 2 A O
TRIEOPON) T & T 414 ik, AW Fuik e 7 H
O B e T B Fm/z 577.24 L HLREES P

<1 UPLCHEE LR &M
Tab. 1 Gradient elution conditions of UPLC

I 8] MBNAHA mAIHEB
Time (min) Mobile phase A (%) Mobile phase B (%)

0.0 80.0 20.0
1.0 80.0 20.0

35.0 20.0 80.0

40.0 20.0 80.0

45.0 80.0 20.0

50.0 80.0 20.0
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m/z 876.441F NOPOIMRME & & 1% . #EF|
R 1) 73 B R AR ot o B8 T80, B AE R
H10.1% ) R A1110 mmol/L i 2. B2 i LA A5 FH AR i)
Iy BSRE L PR ER A TR TR L R AR AR P R A
ZAFF, AMRMAE U AS I OPOFR i & B8 It
HE 0 ] 2B, PR B I TE]221.25min, £3 B B[] 5
1°50.6min.
22 OPOfREMZLGTZ

R HE E R FE O PO bR i ¥ 0 2 57 A 1
2o XF1.SHI R B B ARV AT B A
1 B IR RS 52, LLOPO IR BE/ N bR FE
BEAAAR(X, png/mL), FRfE S OPOL) P FRC17:0 1 V& [
M2 N ALBR(Y), BEAT 28 B A 4 47, 19 3
OPO btk 1 28 5 72 A: ¥=0.0083X+0.2248(F1 5%
ZHER*=0.991), WA 3f75, 48 5 ROPOTE
7—250 pg/mLK £ Bl A 2P OC 2 R, AH K R 3L
RPKT0.99, 2 W17 145 55 i 1 R U FIE A i,
DAL S AT SR L 7 9255 i R IO POEAT 52 5 0 AT o
2.3 SEEACEce-5325F OPORYE M

IR B9 ST UPLC-MS/MS V2 %o B 4
JHIR AL 25 T F 3 4 A P ce-53 2 540 i A B R B 4
[FJOPOHEAT AL, FR 4 H2 2 - I OPOUE i &

[M+NH,-299]+
100 Wox100 57724 Daughters of 877ES+
313.18 [R,CO+74]* 8.37¢6
IRCOT” 264.99
250 [R,CO] ’ [M+NH,]*
[R,CO+74) | MFNH.273] 876.44
339. 8[R;CO+74] 603.28
[R,COJ 239.02 |
0 1 1 \ 11

100 200 300 400 500 600 700 800 900
m/z

Bl1 OPOT & Tl itk &
Fig. 1 The product-ion scanning spectrum of the [M + NH4]+ ion
of OPO

21.25 TIC

100 ¢ 2.93e8

%

L 27.94
N ) -

10.00 20.00 30.00
Time

K2 OPOM B TiiK
Fig.2 Total ion chromatogram of OPO

Al LLA Wrec-53257E S A 45 1F T IOPOR 215 It
(Bl 4). g5RWoR, 78 IR H 8 77 5% S (NO), 40 A
IR Bl B HIOPO(E 4A), THEBR B A T (N1-
N3)uJ ARSI B OPO M AR AIE B8 -, FL g 5 8 376 15
T IEE Rr 7724 T OPORI G 5E FE, 3R BH 3% P4 A< 3
[FJOPOTEFR T KEF 2R o
24 EEREFEBMCrehITTHRI MR RIE

Bl 5 oM AL T S5 A [R] 1R SR D5 A 9 BT A e
5325F1Crghtfi N2 EMOSI A K . A AL &
F Crgh3 Rk MR RAE . 7EIEH B IR 4610 F, M08
1) Crghdk R s AKCP AR T B A2 R i 1 85.6%,
Wi B 47 N\ FEAZ X MO8 ] Crah 3k R 3635 1 B 1 50
(B 5A), L 45 1R, RARMOS 1 Crght [H 1L
L2/ G Ol A

TESREE 26 1F T, SR A A M Py TR K
HTAG. [E SBRISCHEF A B ce-5325M Crghifi A
RAZRMOSTE B 7 26 F A KGN, 451
TN, P AR AR R 75 B A R R A &R, 7Bk
B3 RIIA 2% =, 73 51 290.60410.38 mg/mL; P
T 200 P % AR SR U (R AS KR AR 4k, 7E RS
3R IR FRTE0.85F11.41x10° cells/mL /e 45 . %
KT, i N FRAFEMOS 1) A= 1) B A AN 15 5% 1)
B Fce-5325, 14 I 25 5 50 /= Fcc-5325, Bllce-
5325 B AT B i (P A 4T BT EE
2.5 EEREHLEABMCrehRETHRBOPOSE
FAE

T BT AT AT 2 7 T UPLC-MS/MS J7 7% %t cc-
5325 FIMOSHER & & 1 T MOPO & & it 47 & &= 7
Mro SR 6FR, fESRE MBS 23K, B4
Hce-53250POF &4 H0.82% 1.05%F
0.96%, RAZFKMOSKIOPO &4 7 N3.84%-
4.22%F13.59%, 1 E FIOPO& & ARk S I H S TH i
Ja PR H a3, AR R B T i s - MOS8
JOPO & IR & i T B A4E Bl ee-5325, HAEBRA NI

25 1

g
o
T

—_
W
T

Wi Joz {EL
Response
=

Y=0.0083X+0.2248

051 R*=0.991

0 50 100 150 200 250
OPOf¢ J&
Concentration of OPO (pg/mL)

3 OPORIbRE £ T T2
Fig. 3 Standard curves of OPO
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2R3 RIAF] T 2 (P<0.05), FE T B4 Bl cc-
5325 Wl 73.70. 3.04812.741% . {EBE G
FEIEHEIR, cc-5325(0POF = &4 ik F 13.76.
5.25F15.90 ug/mL, MO8 IOPO= & 43 ik £ T
8.01. 13.26/1113.73 pg/mL, P& IOPO™ & # 7F
REBIRNIEE T e N RAZHEMOSHIOPOS™
AR AN B GE E  1R)  E E EF AE B ece-5325
(P<0.05), #H# T-cc-53254r Ml & 71.13. 1.5370
1.33f%.
3 g
3.1 UPLC-MS/MS:EEZEMOPO
ARSI AL GRS DA R R 2% A,
ST & A T4 A R OPOS & I UPLC-MS/MS
EREME . ARR, 1% LA S A
FlE B4 Hr 4 i b (9 OPO, [FINHZ 7 i &

21.20 21.32
100 876.44>577.24 100 §76.44>577.24
A OPO— B oro-
X X
0 otk AJ 5 0 L A
10.00  20.00 30.00 10.00  20.00 30.00
Time Time
100 C 213 §7(,.44~>577.24 100 D " §76.44>577.24
OPO ~ OPO —
=X X
18.
0 1 A ] 0
10.00  20.00 30.00 10.00  20.00  30.00
Time Time

4 MRMAGAE T RHIE B T334 € OPO
Fig. 4 Identification of OPO by characteristic ion scanning
detected by MRM
A—D. % 0—3d
A—D. Day 0—3 of nitrogen deficiency

O HT A e BRI TAG. TAGR — Rl ok
e, — R R B AR AR ML TAGHS Fa A, AT 9T
K BESTE 75 ] UETAGS: 116 B 1 R 7 1)
SR TR R H B, H RTECE F 8 R
4 R A Y E N 2L, TERCREES & 90 [M +
Li] 80#[M + Na]', {H2 48 8 1 295 i il R4
AT BRI % R RS PR . (R E AR 50, I
P 7 BB RN RS A UF B 2 5 R B IR EAE RN
BRI, AR IS IIM + NH, ', R
HR0. 1% B R 0 4 5 B PR BE I [a) A A . 7
T BT, BT [M + NH,] 2 filf 4% 7] 2 it
#2442 [M + NH, - RCOONH,] (DAG )HI[RCO] K#fiF
R BT, [M + NH,] '« DAG FI[RCO] 13 5 %
TTAGH THIE AT &4 EE, Ascdpr
TR VEIE A TR, T REEEE A R,
TAGE: 7 = Fh I8 i BRI JE 14 F A = DA G R iE
WA, 43[R, COT . [R,COY'v [RyCOY Flsn-1,2-
DAG'. sn-2,3-DAG . sn-1,3-DAG’, 1 FOPO[#
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ANALYSIS OF 1, 3-DIOLEOYL-2-PALMITOYLGLYCEROL OF
CHLAMYDOMONAS REINHARDTII BY ULTRA-HIGH PERFORMANCE
LIQUID CHROMATOGRAPHY-TANDEM TRIPLE QUADRUPOLE MASS

SPECTROMETRY

LU Yuan-Chen"?, LI Yan-Hua', YU Li-Hua’, HAN Dan-Xiang"* and MA Hai-Yan'

(1. Institute of Hydrobiology, Chinese Academy of Sciences, Wuhan 430072, China; 2. University of Chinese Academy of Sciences,
Beijing 100049, China; 3. Laboratory for Algae Biotechnology & Innovation, College of Engineering,
Peking University, Beijing 100871, China)

Abstract: In human breast milk, over 50% energy is in the form of triacylglycerol (TAG), which is dominated by a
functional lipid, 1,3-dioleoyl-2-palmitoyl-glycerol (OPO). A number of studies have shown that OPO possesses particu-
lar stereospecific arrangement of acyl chains which is essential for the absorption of fatty acids in infant gut. However,
most of the commercial OPOs in the domestic market rely on imports currently. The contradiction between price and
quality has restricted the wide application of OPO in the infant fomula. Chlamydomonas reinhardtii is a model orga-
nism for investigating lipid metabolism, and numerous studies suggested that C. reinhardtii is able to accumulate OPO
under stress conditions such as nitrogen deficiency. This study established a method to quantify 1,3-dioleoyl-2-
palmitoyl-glycerol OPO by employing ultra-high performance liquid chromatography coupled with tandem triple quad-
rupole mass spectrometry. The OPO content was quantified with the internal standard method through multi-reaction
monitoring mode (MRM) under positive mode, and the selected ion-pair was [876>577]. The OPO production was in-
vestigated in the wild-type C. reinhardtii strain cc-5325 and the galactosyl hydrolase gene mutant strain M08. The re-
sults showed that the content of OPO in C. reinhardtii accumulated greatly under nitrogen deprivation with great diffe-
rence in the two strains. Compared to cc-5325, from dayl to day3, nitrogen deprivation increased the content of OPO of
MOS8 by 3.70, 3.04 and 2.74 times, and it increased the yield of OPO of MOS8 by 1.13, 1.53 and 1.33 times, respectively.
These data suggest that modifying lipid metabolic pathway can increase the production of OPO in C. reinhardtii. There-
fore, C. reinhardtii has potential as a new food ingredient for commercial oils. This study provide technical support and
basis to increase OPO production in different genetically engineered C. reinhardtii.

Key words: 1,3-Dioleoylop-2-Palmitoylglycerol; UPLC-MS/MS; Nitrogen Deprivation; Accumulation; Chlamydo-
monas reinhardtii
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