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Abstract

It is known that a lot of lipid drops are accumulated and stored in the mature pollen grains.
This observation raised a very intrigue hypothesis that proper pollen germination required
endogenous lipids. Pollen germination pollen tube elongation requirement of energy provided by
stored materials. When we compared the germination rates of pollen grains stored at 4°C for one
month and one year, the germination rate pollen stored for one year significantly decreased as
compared to those stored for one month. Interestingly, the endogenous stored lipids significantly
decreased in pollen grains with longer period of storage. Previous studies indicated that stigma
exudate contains some unknown active components to promote pollen germination. In this study,
we focused on (1) the variety of the lipid composition during the pollen germination process, (2) the
roles of stigma exudate on lipid metabolism and following promotion of pollen germination. We
used thin-layer chromatography to compare the metabolism of neutral and polar lipids in the pollen
grains before and after pollen germination, and the results suggested that polar lipids were more

important than neutral lipids for pollen germination. The treatment of stigma exudate primarily
1



accelerated the degradation and formation of phosphatidylinositol, phosphatidylcholine and
diacylglycerol, respectively. To LC-MS analysis, we found that SE treatment accelerate the
degradation of PCs/PIs and the production of DAGs, and promote the PAs rapidly produced and
afterward it degraded. We proposal that SE treatment can increase the degradation of PCs/PIs. After
PIs phosphorylate into PIP2, it can be hydrolyzed to produce 1,4,5-triphosphate (IP3) and DAGs by
PLC. In addition, IP3 can promote the release of endogenous calcium from the rough endoplasmic
reticulum. On the other hand, the DAGs phosphorylated into phosphatidic acid (PAs), that can
promote the opening of the membrane’s calcium channel, allowing the enter of exogenous calcium
into the pollen tube. Besides, PCs can also form PAs after hydrolysis of PLD to allow calcium ions

to enter the pollen tube.
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P £ By e M 2H (Neutral lipids) S PEEESA(Polar lipids) fifEHAY - o
A S =FEHMES (Triacylglycerols, TAGs) ~ £ H s (Diacylglycerols, DAGs) ~ EEfi%
HoHfE (Monoacylglycerols, MAGs) ~ [E|lifi5 (Sterol esters) ~ [&EfE (Sterols) EARSHIEE
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fi (Phospholipids) AIEMx MRS EEAIRIT » BElE R T — U At /KHY & 8 ek
BV - 55—l AEn K CEUH ) AY-RICESE o BRRSH/KimfE G 5841 - Bi/KintH & 5847 -
TERAEEE T2 - R P FrA RIS HY E 2R oy - iR YRR F 2R )
3 Ry H R A B RS W O - o A EE A 2 R R o HORER IR RIS T EE S
Phosphatidic acid (PA) ~ Phosphatidylethanolamine (PE)  Phosphatidylcholine (PC) -
Phosphatidylserine (PS) ~ Phosphatidylinositol (PI) » Phosphatidylinositol phosphate (PIP) -
Phosphatidylinositol bisphosphate (PIP2) Eil Phosphatidylinositol trisphosphate (PIP3) o #5ffigi
AEficigsEtE £ 2iaS Ceramide phosphorylcholine ~ Ceramide phosphorylethanolamine i
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FTIRBRTEERARY - DRI 59V TB R B TR - I T 5maViEEe - RS tE B By
HRAFE - (FHREVIREEFFDEE Lo ERrREHEY - —EEEYIERTR £ BT
e FE BB BT = ERVERE - R eV IR iE TAVRF RS 8 T8 A RE(H -
A REE > ATLLHETR L EYIE S BRI LEY) - BT HRAER L EEE R
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Bharet
B E A ~ HEEESA)(Stigma exudate,SE)
—R LB S
FNEE (isopropanol) ~ C15 FY =& H HES(TAG-C15) ~ & {/j(Chloroform) - FHfi%
(Methanol) ~ 1M E/{E$H(KCI) ~ FfifiE(H2S04) ~ CUfsE(Hexane) ~ JEHEE(N2) ~ Zfif(diethyl
ether) ~ Z & (Acetice acid) ~ YL (dye)
B
(—) 10X Germination medium 10%

1X 10X
CaCl2 1.27mM 12.7mM

H3BO3 0.162mM 1.62mM

KNO3 0.99mM 9.9Mm
H sucrose 10% + MQCE,E 7K)
(Z) HHEREERR

BEREEE(V/VIV)
Hexane 70
(C2H5)20 30
CH3COOH 1

(=) BElsRERR

At EE(V/IVIV)
CHCI3 32.5
MeOH 12.5
H20 2

» s fh
EfE - 15ml BEOE ~ /NMEENL ~ TLC @Bt - ek ~ Bin ~ #3R ~ EWR - U
S Pipettement ~ fEHELE ~ Tank ~ FEEK

11



F s
ERHRAER ~ MRS - SCERBERIER - FhsENE ~ TRUBEKRE - EBHIINEMEREES ~ pH - TIASEE
R ~ BVEIRZ23 Vortex Mixer ~ SEFIR(ES ~ BoOME - BREES - fHENE - &
R RS ~ e ERUEE O ~ SRR - -86°C RIS HAE
7N~ HE e E AR
(—) &kt
B E A - HEEESAY)(Stigma exudate,SE)
(Z) fEKE 257K (Germination medium)

1X 10X

CaCl; 1.27mM 12.7mM
H3BO; 0.162mM 1.62mM
KNOs3 0.99mM 9.9Mm
1l sucrose 10% + MQO( B 7K)
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Hy =R HHFE(E B EA(TAG-CLS [N B 28502 F w7 8hik)

(I9) AnA 1.5ml FYEHA] 0.6ml 7K

(1) BERTEHRKIE 1N - (eg g B —AEW

(OR) KA LIt - EREFHE T -

(t) FerERALIRSTELE 2 © 1 Y chloroform A1 MeOH(F i) I E #E A< HI---- 82X 3HY
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(1) (R ERSUR - =R
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(=) =E=# 1L

() ISR
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(=) DIERWEZ
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(fi) #EE-EHE=-HEFE
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+

U HEE GBS

(—) BRSO - WEEEERGET IEREE) « HUE - ERE - REUER - FEBEIR - tank - [EE
A~ PREERE - RRADHAE

() R RIS 85°C Bk oy (R Eigais) - IRECOIRCF IR - R BRIRE
A tank > A S AREERE B (BC T 40 )RR SR Bas Y A1 734 > IR ACREERRE T -
Cholorform,methanol [EEMESCATVCEZEH - HU 10p] HH R E R _EH i - ke
R L5 257 NITOREEY 3 AR ENR) » TEEA R E R DU e B s
72 o hERR B AR R R The) BRGSO » T 2 EETHEY 3em
A tank > A SRR FRR(EC 740 )RR SR BG S A1 04T 1R DACREERRES T -
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Cholorform,methanol [E[FIEERHIUCEZ AT - BY 10pl A3 S RHRE S - g - Rk
RET LS 2855 FOTEREELT 3 A5yCERENR) » SRR TR EH R R DU e B R
7= o HESREE AR R CRET 1hn) BRI REEFAFATHERIA » W FETRLY 3em
RIVRTHUH - $9A BB AR B O 2 Bt /KL > 1R FDEAE 175°CIBHZ 2 60 » Sepk b B
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HERELLVIVIY)
Hexane 70
(C2H5)20 30
CH;COOH 1

2. MEBERERHIR

FERELLVIVIY)
CHCI3 32.5
MeOH 12.5
H>0 2
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R > FHELREIRR 15 7388k 2ml BRI AR (3L 3 88) > e AN IRE
MRS RS o 21BN 1 /N D CER R SRR L SR A I -

(2) &EREUR - WE—Fr - G 33 (8 A AEE 9 (8 HAavITh iR &K Ry
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100 r
90 L 33{i H <ofil H e1{[EH
80 F
70 F
60 F
50 f 40
40 |
30
20 | 14.2

10 | o

72.4

& 5 F(%)

& — ~ (e T S e s R 28 -

o~ BT AEEESIYI(SE, Stigma exudate) RN H S G SR 2 s B

(—) ERUESER 0% ~ 2.5% ~ 5% ~ 10%HY SE

(D) B BEERs R4 B SRIBCERE 0% ~ 2.5% ~ 5% ~ 10% SE AAR &
2ml o FEEHETERY 5 0.005g » FFECAFAVITMRIARE T 25°c RORFEH [EDE 1 /NG » 45
F[ERE 15 5788 2ml (YRR ARFE M(GE 4 ) - e EAEAN AR EZ A 25
(SENEL

(Z) &GR8N WE s > SR/ NFEREE% - 1A 2.5%SE IVIER B 3E2%A1 0%SE 14
FAK > IIA 5%SE BIFER HAEE2EEL 0%SE 2 H T 3.4% » [l 10%SE HIIA & &5
B LEARMA SE IHA SR 5 HEY 10% -
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Germination Germination medium
with 10%SE (v/v)

O1HR m2HR

511

434
40.8 402

209
191

144

0, 0 0
0% 2.50% SEif & 5% 10%

&~ FEE S YIRRE BN S SR -

= HB= OREER Ot SR I
(—) HREEEEA - 28°C BLER(XY 25°C)
() PBR - BHATH ST 0.005g 1% - RHECHFRITERREIRER: 28° C HYRDRAR B =05 1
(B85 1 /N - AHEEIRE 15 53 38KE 2ml AR BRI ARG 2 %) - FRUEMADRAE
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