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Figure 1- Two-dimensional electrophoresis pattern under feeding on genotype
Tafresh42, onto the 12/5% gel.
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Figure 2- Two-dimensional electrophoresis pattern of the non-feeding on Tafresh42
genotype, onto the 12/5% gel.
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Figure 3- Diagram of a protein spotswith significant changesin Tafresh42 genotype

(On the base of performance and their functions).
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Figure 4- three-dimensional image of two protein spots with significant expression in
Tafresh 42 genotype.
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Table 3- Features of protein spots with different significant detections between the

feeding and non-feeding conditionsin alfalfa under study.
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% » SR ply 5SS R p sl
i 5]
E 4wk dep wdu ple dop %/ a s
8 = - : .4 . B 2 VI
d g sl b st b o 8 3 9
[5] 9D
ﬂ;’ = 51k 551k = 3
é’ Average volume Average volume - u
percent of spotsin per cent of spotsin non-
feeding conditions £ feeding conditions £
standard error standard error
29 894  0.24346+0.01 0.37496+0.008 ~ 0.002 06492 =,
31 805  0.45669+0.04 0.2235+0.003 ~ 0.007 20433 =4
35 866  0.18007+0.01 0.9455+0.01 0011 01904  :.is
49 635  0.44024+0.05 0.23251+0.01 ~ 0.022  1.8934 -4
55 658 0.18267+0.02 0.06335+0.01 ~ 0.007 28835 -4
62 800  0.4592+0.004 0.10230+0.01 ~ 0018 44887 -4
67 852  0.25241+0.01 0.17231+0.01 0037 14648 .5
69 80  0.27717+0.03 0.13038+0.02 ~ 0.020 21258 =4
74 810 0.29796+0.03 0.12664+0.02 ~ 0012 23528 .4
87 745  0.17580+0.02 0.6846+001 0027 02567 .5
89 729 0.14902+0.02 0.05218+0.01 ~ 0.047 2858 -4
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Table 4- Profile proteins expressed in Tafresh 42 genotype based on present reports.

5 Name pl = Organism  Function
o Reference
T x =
=
— =
29 sedoheptulose-1,7- 420 30.5 Oryzasativa Energy Aranjueloet al.,
bi sphosphatase precursor 2011
31 Putative careticulin 447 48.45 O. sativa Stress  Hashimoto and
precursor Komatsu, 2007
35 Phosphoribulokinase 541 39.23 Pisumsativum Energy C. Xuetal., 2006
49 Heat Shock protein HSP  5.22 75.40 Medicago sativa Stress  Chen et al., 2009
70
55 Putative phenylalanine 6.07 76.02 O. sativa Stress  Hashimoto and
ammonialyase Komatsu, 2007
62 Chalcone synthase(CHS) 6.18 43.16 Vitisvinifera Di Carli et al., 2011
Stress
67 Glyceraldehydes-3- 6.62 34.73 V.vinifera Energy Di Carli et al., 2011
phosphate dehydrogenase and
Carbon
Metaboli
sm
69 DegPl 6.2 36.5 Arabidopsis Unknow Peltier et al., 2002
thaliana n
Function
74 Chalcone synthase(CHS) 6.18 43.16 V. vinifera Stress  Di Carli et al., 2011
87 ATP synthase betasubunit 562 51 M. sativa Synthetic Chen et. al., 2009
89 UDP-glucose 521 51.31 O. sativa Metaboli Hashimoto and
pyrophosphorylase sm Komatsu, 2007

Journal of Agricultural Biotechnology; Printing ISSN: 2228-6705, Electronic | SSN: 2228-6500

7



\“*.\ ‘C)‘)KM 3 &LS‘S

Dendrogram using Ward Method

Rescaled Distance Cluster Combine

C A S5 E Lo ] =] 1o is 20 25
Lab=1l . +———————1— +r—_— - +—_————— F—_———————— -+
= J—
= —
L=1
5 —
11 —
pr J—
a —
ra
a —
=
10 4

o sb e 4355 pde Ll )3 £V BB i 55 00 el e S0l (slad g 4 -0 S

(\Q-\Y‘) b)‘j U::'-’J u.«Lw‘ r

Figure 5- Cluster analysis of the average volume of spotsin Tafresh42 genotype in non-
feeding weevil condition based on input Ward method (1963).
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Table 5- Result of discrimination analysis for classification based on Tafresh 42
genotype protein spotsin feeding weevil condition.

Predicted Group Membership Groups

Total s b s bl odd g by S bjiestde?n

Eaaten analysis

3 2 1 sl S

7 Number Number ,  Number -  Number 5 ol

sloss Sl Sldas sl
Aoy Aoy Loy Loy 4_1},.'3

lad =
100 2 0 0 0 0 100 2 1
100 9 0 0 100 9 0 0 2
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Figure 6- Biplot related to the distribution of Tafresh 42 genotype spots on principal
component analysisin non-feeding weevil condition.
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Figure 7- Cluster analysis Average volume Tafresh 42 Genotype spotsin the alfalfa
weevil feeding conditions based on input Ward method (1963).
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Table 6- Result of discrimination analysis for Classification based on the protein

detection function Alfalfa Weevils Tafresh 42 genotype in the alfalfa weevil feeding
condition.
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Figure 8- Biplot related to the distribution of Tafresh 42 genotype spots on principal
component analysisand in alfalfa Weevils feeding condition.
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Abstract

The use of resistant cultivars is one of the safest and most profitable methods of
controlling post including alfalfa weevil. After farm and greenhouse evaluating, Tafresh 42
genotype for molecular studies selected and evaluated to examine the pattern of protein
expression in stress and non-stress conditions to alfalfa weevil. The Changes in protein
expression were investigated using two-dimensional electrophoresis gels. Clustering analysis,
principal component analysis and discriminant analysis were used in statistic studies. The
results showed that 11 protein spots had expression changes among 218 protein spots. The
most expression pattern of proteins with a similar increase in Tafresh 42, was related to a
specific group of proteins which had 45.46% variations in the expression response to the
stress. From the point of protein expression, cluster analysis caused a dividing of proteins into
three main clusters indicating the presence of proteins with a similar performance in each
cluster. Therefore, the presence of these proteins in a common biologic pathway is
confirmed. The analysis of discriminant function confirmed 100% the results from clustering
that indicated protein conformity with the conditions of the experiment. It is concluded that
by using statistical analysis and software, it is possible to evauate significant expression
changes induced damage alfafa weevil in proteome level and determine the index changes,
and after that genetic engineering is utilized for enhancing the level of resistance in the plant
under studying.
Keywords: Alfalfa Weevil, cluster analysis, Two-dimensional electrophoresis, Protein
expression.
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