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Differential Proteomics Analysis of Tobacco Leaf at Seedling Stage under

Different Potassium Concentration with Label-free Technology
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Abstract: In order to understand the differential protein expression situation of tobacco leaf at seedling
stage under different potassium concentration , the flue-cured tobacco was cultivated in high potassium and
normal potassium nutrient solution to analyze the differential proteins of leaf at seedling stage with Label-
free protein quantitative technique, and these differential proteins isolated and identified were systemati-
cally analyzed by bioinformatics to explore the distribution , function and mechanism of differential proteins
under different potassium concentration. The results showed that there were 41 differential proteins by
comparing the high potassium treatment with the normal potassium treatment,20 proteins were down-regu-
lated and 21 proteins were up-regulated. The differential proteins affected by high potassium concentration
were mainly located in cell components and membrane organelles,a large part of differential proteins were
functional proteins which were related to carbohydrate metabolism,and mainly involved in substance me-
tabolism pathways.
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Fig.1 SDS-PAGE electrophorogram of tobacco leaf

proteins at differential potassium concentrations
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Tab.1 The quantity of differential proteins at different

difference multiplier in tobacco leaves

I5 H Item 1.5<a<2 2<a<4 4<a<8 a=8 Eif Total
. 15 5 0 0 20
THER R
Down-regulated protein
RLE4S)H 6 12 3 0 21
Up-regulated protein
Bt 21 17 3 0 41
Total

Ve HR % AR
Note : The letter a means difference multiplier.
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x2 AEAHKETHEEHREZEREBREMN GO TBER
Tab.2 GO annotation of differential proteins of tobacco leaf at differential potassium concentrations
A4 A H/% T FOy /% BT P/ %
Cellular component Percentage Molecular function Percentage Biological process Percentage
o 53 60 WA A G 2 [ 2
Cell part Carbohydrate binding Single-organism metabolic process
A7 T 40 L A% 40 7K i Tt 0% 71 I3 AR G AR 13
Membrane-bounded organelle Hydrolase activity Catabolic process
37 38 SN 10
Response to stress
2 W S0 I 4
Response to biotic stimulus
LR 2 i 3 AR 17
Single-organism cellular process
G 2
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2 0 B 2 2 s A PRI 3
Cell wall organization or biogenesis
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L. Copy, recombination and repair; O. Translation modification , protein conversion and chaperone;

P. Transport and metabolism of inorganic ions; Q. Biosynthetic transport and catabolism of
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other related proteins
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Fig.2 KOG map of differential tobacco leaf proteins at

differential potassium concentrations
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Tab.3 Identification of differential proteins of tobacco leaf at differential potassium concentrations

R3 TRAHRETEEMREZEREAREE

it sk SE P 2 B LN R 4 B e b KOG ke
Functional classification Gene name Unique peptide Protein name Fold change KOG function
FRHAH S LOC107799522 2 SNF1 H 56 84 it 141 445 7. e 2.06 C
Metabolism related LOC107762966 5 7 A A -2.94 E
LOC107828285 9 B — L FLbEH 2.07 G
LOC107778191 7 B — P FL k11 -2.70 G
LOC107763450 3 o — AT 2.55 G
LOC107795866 4 WU -3 - B iR 4 i 3.43 I
LOC107768675 2 Wil E M A 4.23 p
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LOC107806565 6 UDP - RZ50E . B2 L i R i 2.00 G.C
LOC107813306 2 22 5 W R FK T 3.70 .

40 i 5 BRI ER B (5 B EIA : LOC107784347 3 14 -3 -3 [ 5.97 0
Cell process and environmental ~LOC107826880 2 B-MEEN 2.01 Z
information processing related  LOC107813306 2 AN TS YIN. 3.70 0.E

HoAt LOC107798618 3 S HILAH SC 2E H -2.08 S
Others

RO IR AR Z R E AR LIRS, 2, TR,

Note ; Fold change is a positive number, which indicates the upward expression of differential protein,conversely,it is down expression.
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