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Abstract: [Objective] An absolute quantitative method for proteins in rice leaf based on multiple reaction monitoring
(MRM) mass spectrometry was established. [ Method 1 The proteins in rice leaf were extracted with PBS buffer containing
1.0% sodium dodecyl sulfate(SDS), purified by acetone precipitation, and then digested by Trypsin. The enzymatic
hydrolysate was separated by liquid chromatography, monitored by MRM mass spectrometry and quantified by external
standard method. [Results] The addition of 1.0% SDS to the extraction buffer enhanced the extraction effect of 16 kinds
of target proteins and total proteins in rice leaf. Total proteins precipitation with several solvents varied significantly
(P<0.05), and the precipitation ability from strong to weak was acetonitrile>acetone>isopropanol>methanol>ethanol.
Acetone performed best in the precipitation effect of 16 kinds of target proteins, followed by isopropanol and acetonitrile,
and methanol and ethanol represented the worst precipitants. The relative standard deviations of the method were all less
than 14% in three orders of magnitude range, with the quantification limit from 0.1 to 2.5 nmol/L, and the contents of 16
kinds of proteins in rice leaf during the grain filling stage ranged from 6.0 to 2818.1 pg/g. [Conclusion] SDS could
significantly improve the extraction effect of proteins in rice leaf. Acetone and acetonitrile addition generated excellent
precipitation effects of proteins, with slight difference in various proteins. Combined with MRM mass spectrometry
technology, the absolute quantification method for proteins in rice leaf is featured by wide-linear range, high sensitivity
and good repeatability.
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Fig. 1. Total ion chromatogram of 16 kinds of signature peptides.
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R1 16 MEHERREEZ M HTE. MXRBRUFREIREESR
Table 1. Linear equations, correlation coeffcients(r), limits of detection(LOD) and limits of quantification (LOQ) of the 16

kinds of signature peptides.

HAR T A5 A Cry AKX R 2R3 K R R
Accession Linear equation r Linear range/(nmolL’l) LOD/(nmol~L’1) LOQ/(nmol~L’l)
Q40677 y=1.97¢* x + 5.21¢° 0.9965 0.5~250.0 0.17 0.5
P12085 y=1.75¢*x +3.11¢° 0.9990 0.6~300.0 0.20 0.6
A3BLC3 y=0.98¢* x + 5.47¢° 0.9974 0.3~200.0 0.10 0.3
Q9ZP20 y=3.25¢> x + 2.94¢° 0.9983 1.0~1000.0 0.33 1.0
QOD5P8 y=4.14¢> x + 6.54¢° 0.9909 2.5~1000.0 0.80 25
Q7X8Al y=8.59¢* x +2.95¢° 0.9993 0.5~250.0 0.17 0.5
QODEUS y=2.14¢° x + 4.87¢° 0.9974 0.5~250.0 0.17 0.5
Q7XV11 y=4.59¢° x +2.65¢° 0.9986 0.1~100.0 0.03 0.1
Q7XZW5 y=2.56¢" x + 2.46¢° 0.9959 0.5~250.0 0.17 0.5
P0C2Z6 y=9.13¢> x + 4.48¢* 0.9967 0.7~300.0 0.23 0.7
Q650W6 y=1.54¢° x + 6.21¢° 0.9987 0.4~200.0 0.13 0.4
Q69839 y=1.58¢> x + 4.64¢° 0.9988 1.7~1000.0 0.56 1.7
Q8GTK4 y=2.51¢* x + 3.36¢° 0.9989 1.8~1000.0 0.60 1.8
Q8H8D6 y=5.57¢" x +3.78¢° 0.9991 0.4~200.0 0.13 0.4
Q8S718 y=3.45¢" x +2.49¢° 0.9988 0.3~200.0 0.10 0.3
Q948T6 y=4.44¢ x +4.25¢° 0.9982 0.4~200.0 0.13 0.4

2.2 ZEHE SOD B ERENT
221 AR @EMFGLE

0 T A7) T A5 PR A B R R ) 7R O 2K
TEHERE S B AR AR . IR Rk, BT
F R ELR g AR ABEK AT LC-MS M /N T 24
FRNBERH . LSRR T AFE SDS W (0%
0.1%-+ 0.5%-+ 1.0%- 2.0%- 4.0%)%} 16 fl HFrE A
AR AR RCE R . 25 R (E 2)F T,
QOD5P8 45 13 # H bk AL EREE SDS WKEM
s EAE R AR ES, £ SDS FEA
1.0%E% 2.0%H 1A B A ; 0.8 A bE & T HGR H SDS
WEE N &, (H MRS R E KT 1.0%
W, SEAREB T, B, & 1.0%SDS [
PBS ZZ (100 mmol/L, pH 7.4) 7] 35455 i FE 1)
EA=)

BeAk, BATEHE A T HADR G MRS K FE
FEEMRBUICR . 54, 1 PBS #2EZ M (100
mmol/L, pH 7.4)F A A3 E (1.0%)#) CHAPS
F1SDS, F£LA PBS $#&H 2 xRt R, KA 2 gar
) MRM Ji vk Xt 16 Fi B A dx AR HCR T TR
4ERFKW, (4 F CHAPS A1 SDS ¥4 F T 1 H br
HERPEE, B EE SR L. o,
SDS 3R 12 FEHARE ARDURE R E & T
CHAPS FI%f [ (P<0.05), g/ A5 14.2%~80.7%
F 23.4%~138.6%, A4 4 FhiE A FEECE N T &
5. H5ERk 16 MHREALIREREL, XI 3

FIREBER AR S B OB B g AR, SR+ i
A SDS K158 B B i =N 9.940.7 mg/mL, 77
% CHAPS FIXHIE 7 59.6%F0 83.3%. Fik4gh %
B, SDS s&fit/KfEnt b i BRI A A TFB .
222 REAR R A AR TG R R b

5 FA AL AT 2B & T v vk
JE2R. BIREEA, WMaea ML BIEEUE RS
SDSPO, & R (R ITTE R R AV 32 B (R AR 4y
FEImM, W5 RAFEETIM. Fik,
SEREE T LN LB A, FEER SRR S Fh
A LA AR AIDTE SR A SDS 125 B AE A

SLIREE AR, 5 MANLEGTALE, BEA R
DUTE B R BIMIRAR R 25> T 1> S5 78 > Y e >
LEE(P<0.05). HME 3 afLAEH, 11 FEAREA
SR FH A B e 28 SR e e, 2D #(n Q9ZP20.QODSPS.
QSHS8D6) K 57 P4 B 5 2 5 v SR 1G-S LR VT B R
BRI, AR &y, R M RR
fig, FREA RN RO 2 . X 5N FEAHLFITT
TERE AR 25, TR & A UTTE
R B — kBt

Bereman 255t 2 0, i R B () SDS 24|
JiR R IS T, T30 RPLC 53 B MS 2087 IRl
SDS #k B & ] /E AL AR (1 UTTE BR 44 1) — T 2 4
Fro SZIGLEREIR, KA Lid 5 FEHLUAFIS SDS
(BRI ATIE 94.2%LL |, BIRELRUEFE Sy SDS
WREEAET 0.01%, 754 HPLC FI LC/MS 43 b7 2 £E2Y,



282 rp [ /K FE R (Chin J Rice Sci) 5 34 %555 3 (2020 4E 5 H)

240.0

200.0

160.0

120.0

H AT AURR A5

Relative extraction percentage of protein/%

7 E B
=

o =

) Noom

o ~ 2

< o

AT S
Accession

B B ABE L ARMEE (n=3) ; AFFRRIRTE 0.05 KF BABEWZER, MAMAETRRERERZER . AR AE A B HREUE 25 T,
LA SDS RIS R %% H bR R H #E U 100% 115 .

The data in the figure are mean + SD (n=3), and different letters indicate significant differences at P<0.05, while the same letters mean no significant
difference. The ordinate is the relative extraction percentage of protein with the SDS-free extraction amount of each target protein as 100%.
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Fig. 2. Influence of different concentrations of SDS in extraction buffer on the extraction effects of 16 kinds of proteins in rice

leaves.
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The data in the figure are mean + SD (n=3), and different letters indicate significant differences at P<0.05, while the same letters mean no significant
difference. The ordinate is the relative extraction percentage of target protein using various precipitation reagents, with acetonitrile-precipitated protein amount
as 100%.

3 AMAHIRFIXS 16 FKFEM FEBRESRILR

Fig. 3. Comparison of precipitation effects of 16 kinds of proteins in rice leaves among five different organic reagents.
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The data in the figure are as mean + SD (n=3), and different letters indicate significant differences at P<0.05, while the same letters mean no significant

difference. The ordinate is the relative extraction percentage of target protein by various methods, with protein amount extracted by phenol method as 100%.
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Fig. 4. Comparison of extraction effects of 16 proteins in rice leaves by SOD, phenol and TCA-acetone precipitation methods.
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{HIE AR WA H A & S A SR IE . Rk, ARSEIS
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Table 2. Determination of absolute contents of 16 kinds of

proteins in rice leaves by SOD method(7=6).

EHHFHS ME 5 & AR AR 22
Accession Measured content/(ug-g ') RSD/%
Q40677 589.5+57.5 9.8
P12085 28.5+2.3 8.2
A3BLC3 43.34£3.9 8.9
Q9ZP20 50.2+3.6 7.1
QODS5P8 606.9£56.0 9.2
Q7X8Al 328.3+27.1 8.3
QODEUS8 285.8+30.1 10.5
Q7XV11 20.6+1.7 8.2
Q7XZWS5 153.2+14.0 9.1
P0C2Z6 67.9+4.8 7.0
Q650W6 25.542.9 11.3
Q69539 2818.1£219.9 7.8
Q8GTK4 109.6+8.1 7.4
Q8H8D6 6.0+£0.4 6.2
Q8S718 11.7+0.9 7.4
Q948T6 11.8+1.7 13.9

RSD, Relative standard deviation.
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