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1% 15000 G &< 5 42 45 0 &% 1203 11 &) (2% Triton, 50 mM Tris, pH 7.4)4¢
B~F-v B0 2R 18 4c »~ trichloroacetic acid (TCA)E (7 ik » & A 45 39 B o ik
#% Bradford (1976)<7 3 & > #-5rqh Bo 2 Foo FE ST E 7 4 f o
(Thermo,SPD111V) » 5:-107°C ¢ 2% 1 /| F% » 21k 4 » 400 pL 2 & -k &
(rehydration)# #| (7 8.5 M urea~ 1 % Trition X-100~2 % DTT % 1 %
Amersham 2. IPG buffer) - @ * #Z 5 > H v FrLr3fEtized -

(= )= &7 7 (2-dimention Electrophoresis)2. % — & IEF(Iso-lectrofocusing) ¥ i
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O Fa o EyaRY o HFRHE EHE (loading) *t iz B T
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A\ﬁlj 24> 44 BB CCD RAp 4 5t (Perkin Elmer, MA) 14 o3 £ (488
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acetonitrile) % »* 37 °C T 30 445 0 Sapuis “f ik BRI
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TEEX 1 mm g 0 F-d B ER4e »~ 20 pl 2 trypsin solution (4 100 p
L trypsin solubilization reagent #-20 pg proteomic grade trypsin % f%> £ 4v »
900 pnL trypsin reaction buffer ; trypsin reaction buffer : 10 mL H,O ~ 1 mL
biotech grade acetonitrile)* SO0uL trypsin reaction buffer I 7 *» 3% 5 2. 2
mLeppendorfFé'g P ERN3TCT R }@ﬁ Ro®h - AR T V- 2mL
eppendorf 3# ¢ ° & B 4c peptide &2 7 & 0 7 7 #% 7 2 2 mL eppendorf
#E ¢ L 4 r 50 uL 2 peptide extraction solution (50 %2. acetonitrile ¥ 7 0.1
%2 trifluoroacetic acid)® *+ 37°CT 30 A 4& » 2 {8 B3 iR Bt de » 90 A FR2
BT o B S HptA R B E 7 4 4 3w 8 (Thermo, SPD111V)® & 7 12-107
Cic 45 ~ 48 > £ v » 6pL 2 peptide extraction solution (Walker, 2002) o 12
ESI-MS-MS (MicroMass Q-TOF 2,UK)i& i7 §-v B ¥ (> g > £ #-H 2471 o7
72 FALL"MASCOT” . & 51 & (http://www.matrixscience.com/)i& 7 MS/MS
Ions Search *“ %} o i2 {7 v 4P or3k 2. & L #che™ (1) database 3% 2 NCBInr ;
(2)taxonomy X & plants ; (3) enzyme X % trypsin ; (4)allow to 1 missed
cleavages ; (5) MS/MS tolerance % Z_% 0.3 Da ; (6) peptide peptide tolerance 3%
Z_% 0.3 Da.
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Fig 1. The SDS-PAGE graphs of proteins
after different treatments of
cadmium (0, 10 and 30 CdCl,)
concentration on rape.
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Fig 2. The upregulation of proteins after different concentration of Cd
treatments on rapes. (Ex.: The treatments of CdCly)
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Fig 3. The downregulation of proteins after different concentration of Cd
treatments on rapes. (Ex.: The treatments of CdCly)
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Table 1. Identification of the stem proteins isolated from rape under different
concentration of Cd treatments by liquid chromatography-mass spectrometry

12 B0 FA Y 06 BB SR 4 B 5 BRI 2 BRI L AR
PHPE G 2 B MARERY SERES M o3 BRS¢
%Mk (TCAcycle)d M » st 233 B2 v A2 2 BERGD
tied oz | BERAIESDRF T PRIV FRITFHEER?
FALE o TEa B4 R BT R IR )67 17,26.28)

analysis.
MOWSE Exper- Theoretical — Highly

No. Accession No. Protein Description score imental M, /pl expressed

Mr/ pl in
417939849 E:ﬁ:r}:;)]ndrial F1 ATP synthase beta subunit [Arabidopsis 3 63.56/6.52
g1|3893822 ATPase beta subunit [Nicotiana sylvestris] 184 52.05/ 39.60/5.73 30uM
9 gil2116558 . . 110 60.28 /6.63
i 149384751 F1 ATPase [Pisum satlyum] - ) 73 5.66 2495/552 CdCl,
113236786 ATP synthase beta chain [Heteroggmum 'pmnatum] 7 5375 /521
& ATP synthase beta subunit [Burretiokentia hapala]
. SBPASE (sedoheptulose-bisphosphatase); phosphoric ester 38.95/
gi[15228194 hydrolase/( sedohe%tulose-bisl;hoslghatase) [grablijdopsis thaliana] 83 491 42.79/6.17  control
GSTF10 (HALIANA GLUTATHIONE S-TRANSFERASE PHI 2473/ 30uM
48 gi|15224582  10); copper ion binding / glutathione binding / glutathione 104 ' 24.22/5.49
. > . 5.36 CdCl,
transferase [Arabidopsis thaliana]
2i|7488556  hypothetical protein - wild cabbage (fragment) 85 3028/ 29.01/4.94

56 gi|27362906  putative lactoylglutathione lyase-like protein [Capsella rubella] 82 5'33 590/5.04  control
2i|159463262 predicted protein [Chlamydomonas reinhardtii] 48 ) 118.17/9.04

77 gi|31790095  glutathione S-transferase 2 [Brassica juncea] 128 24.07/ 24.28/5.66 30uM
2i|1402898 gst6 [Arabidopsis thaliana] 89 6.03 23.75/6.08 CdCly

90 2i|5730139 ferredoxin-NADP+ reductase [Arabidopsis thaliana] 91 3325/ 40.48/8.66 control
gi|61969078  putative ferredoxin-NADP reductase [Solanum peruvianum] 43 5.70  35.44/7.71
2i|205830697 RecName: Full=Unknown protein 18 63 1.39/5.80

94 2i[6911142 putative glycine-rich RNA binding protein 1 [Catharanthus roseus] 52 5245/ 14.27/8.71 control
gi|6911144 putative glycine-rich RNA binding protein 3 [Catharanthus roseus] 46 6.59 16.76/7.82
2i|166700 Fe-superoxide dismutase [Arabidopsis thaliana] 44 25.41/6.30

116 gi|1498198 2-Cys peroxiredoxin bas1 [Arabidopsis thaliana] 54 ziéé / 28.97/8.76  control

125 gi|147773763 hypothetical protein [Vitis vinifera] 50 27.20/ 41.03/9.55 30uM

5.84 CdCl,
RecName: Full=Fructokinase-1; AltName: Full=Fructokinase I;
2i[158512869 AltName: Full=OsFKI 133 3720/ 34.88/5.14 30uM

137 gi|118481612 unknown [Populus trichocarpa] 120 4.87 35.54/4.94 cdcl
gi|15221364  pfkB-type carbohydrate kinase family protein [Arabidopsis 96 ' 37.95/5.51 3

thaliana]

30 g@|179398 49 Elat](i);ﬂ;)fdrlal F1 ATP synthase beta subunit [Arabidopsis 219 5178/ 63.56/652  30uM
2i[2116558 F1 ATPase [Pisum sativum] 52 556  60.28/6.63 CdCly
gi|11119229  2-Cys peroxiredoxin [Brassica napus] 128 2145 29.71/5.81

158 gi|1498198 2-Cys peroxiredoxin bas1 [Arabidopsis thaliana] 77 4'71 28.97/8.76  control
gi|1076722  hypothetical protein - barley (fragment) 47 ' 27.42/5.87




2 A S U PRA 57235 5T 1 Research Bulletin of KDARES Vol.23(1)

PR TR e

SEE R 4Rk R e 4r > b F & &0 phosphoric ester hydrolase i% it
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Do meEt rmp kgt Mehhs CFSLEGR AT > bl4r
fructose-bisphosphate aldolase % aldolase C-1 % ; ¥ — * & > Chen % Lin
(2010) = kB PF % I cytosolic phosphoglycerate kinase 1 %
glyceraldehyde-3-phosphate dehydrogenase (G3PDH)iz = B 3-v e + 33 &
(upregulation) ##_i¢ Glyceraldehyde-3-phosphate (G-3-P) 4x i# #& i* % p ff %
(pyruvate) > 3 ﬁﬁa Fak g v 5 ¢ fed fs A (Acetyl CoA) > ¢ fig#f s A If ¥ i& »
ZEHREER 2 LIE AQO) IR BERAL Y 2 FRELE O
HEL S R oo 06) s AR RGRER T EF AR A D0 o B ARt > ¥ B
BT -z SRR -

o~ = H TR 2 (TCA cycle)

Mitochondrial F1 ATP synthase beta subunit % % -k # % ¢ 45k & 3% 3
@ _F 3 & > ATP/citrate lyase, ferredoxin-NADP+ reductase 2 sedoheptulose-
bisphosphatase Fw T 34 & » & F P o3 Z R R OEGE LG ) e
;}ﬂ MR EHREIF Y P TG SRR (17.26) ; Bansal % 4 (2002)z2. % -
= 2 & U R 48 424 1R4E - nicotinamide adenine dlnucleotlde (NADH) % flavin
adenine dinucleotide (FADH,)i{ ¢ ~ & & 2 @ ;NADH % FADH, i & % 3" 5p#
FICEEEECF B M F BV BB R &9 NADH 2 FADH, § it » I #-3 it £
it 4& # 4% 1 adenosine diphosphate (ADP) 1 A5 & adenosine triphosphate
(ATP) > ]t 5 #a % iv B ez 3 2 R i » AF 3 ¢ ¥ ATP/citrate
lyase % ferredoxm—NADPJr reductase =77*F i > ),f%v i# ATP 2 NADPH + & %
f& > i@ ADP 4 5 ATP 2o B ARAR B8 » 18- 5 8 > dogiaa it
R RIFFRE2Z ) FIR B RE > A 2l § BRI FT I F KL (B2
#4Ep 3F #31 & o Canny 2 McCully (1988)F,ua oK FAR e Fefs AT E R
v R F] = & e ﬁﬁf&( ) s & Nakamura % 4 (2008) 8 p.ula IREIE R AP S
AT E N G WA S ERER 0 2 FIHAPN 5 By eny PR kEE
409,
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