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Research Progress on Proteomics of Common Beans (Phaseolus vulgaris L.)
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Changchun 130062, China)

Abstract: With the rapid development of mass spectrometry and bioinformatics, proteomics technology could be

used to understand the mechanism that controls many processes in horticultural plants. The proteome studies of biot-

ic stress, abiotic stress, germplasm resources and diversity of common bean (Phaseolus vulgaris 1..) were briefly intro-

duced in the paper. The facing challenges and prospects of proteomics in the common bean in future were also point-

ed out.

Key words: Horticultural crops; Post—genome era; Common beans; Proteomics; Whole genome sequencing

I3 52 5 (Phaseolus vulgaris L. ) N FRZE T

D% G, o R R S SRR, S5 o g
W, R PR P O R L R S 1S i
2o B AR L 26 T E B A 500 44 1 4 1 i
S T T L S B 1 ARG
W, I8 7 T B K A 2 B % B A B R %
B ROGE R AT E B, ARk, th T
T 36 1 1 A AR 7 T OG5 LAVR A B 1 4
1 S A 1 2800 Bl £ T 5 4
E S e 2 Tne S U IO N B Okice i

5 P TR 20030 R DR B 7 S 4
LM R T RN AR R R
IR S 52 M T F136 2078 7l L BTG 76 0 45—

I %5 B #A:2016-03-05

ELWA b RIBH AL AH ho -1 5 S 8h ik 4 (2013
2015) 5 Mo N )T - B 22 N DL BE B (3140101)

fEE®N:H W (1977-), &, BIFFSE 61 A, BN RS S0
s 8 B Bk SR A T B IR AR T 5

BIEE X M, 5, 0758 5, E-mail : {ts22225@163.com

R E B AW SR AN T . B2
R RE DA A 2 [ RS 3 R e KA S T B
FHIF T BA R AL 7] 55 ), B 5¢ O 218 2 A 4k A 20 0
P, B 5E T 26 500 Rl BN, B 1 — U3k [N e
E S E IR F RE T, BU R R 2 R
PR RDUTE | AR 78 40 B LA K b 5 o 25 1)
I I B R A M T g b T B T R bR
e AR, LA TE R HY il A A S L DL R A R
2o TRV, Bl iy o 35t A% 1135 A F At DA % s ol
A E R, KRBT S M) 1
SLRE S E AR B R RES

VB 2 NI ACLE i B 2 WE S R N R 2
— W EH RS, AR ZAEY ARz B
R T AR R, B P B2 A TR S s AR 2 A
PR A R A 8 30 A D T A LA, O
7 A BR AT B AL A, WE T AT A SR A ) A
AF AR Wy ol 300 2% R T SR S il BT B 5 R 5 T Y B
FE, MRS SRR T A0 2 R AR B I OB B S R
ity B G A 4 R AR R E A T 5 AR R



44 H SRR 5 S L A A A S 91

A3 A5 )RR, L AR T 9 o e S T H 4 4
KA TH 2 oK

B HE A B A AT AR D I A R ) e 3
SR A R VI Y S8R, R TR F i o2 3 19
THOLT , nl 5 B2 J7 i i ik 5 3 14 A T 9 A8
o PG, S SO AT 45 0K #1142 AR 3l R R
HE I E AR AR A0 K R e A 20 A A A 5 T
BT S R EAT 25 0d | B e e 1k 3R R 4 SR AR
1 3 A ST

1 ZaRaFERT LA

1.1 E£9iiE

HE A AR W a3 SR AR A A
PR S b ot JOT P9 552 g AR K, RO O EL A R
POk B 3R R 5T B 4 s 3 38 SR P HLEE
AR IR S Peme B A o R S G he
PR XS S G AR R I A R s A B IS
FTELSE &

E— Yo E R A ST YA PR B
ML, — PP 35 19, e AR R HEE LS, 5 —
PR T R A B B AL 6] o Lee 5538 &8 5 38 2
149 VR 2 3 — R BB T % vk, X L TR UL S B
JERRIT v 0 Y 3 LA BRI R AR K AR A, R
— S KLty Ay 7 00 2 P Pl A R T 5
M RS PR3l o 18 2 2 3 7 18 8 1 = 5 B SRR B
MRS Y, o — 20 MR T 3% 5 X4 B A
PRI, oK 26 45 i 2 A9 e 4 DL B JHE [] 28 400 19 il 2>
< WA Wy 240 B 78 5 i A SR L T A L, A7 AR K
A3 AR S 1 Bl AT A A ALY e R T
55 40 b R 3 2R Oy T R R B A e R s AR
i % AR R DA R R L 29 AR B R 3 A
MEEAZS SRR ML 29 M Y E A,
194 B &E A EEW LEARE e L
B0 R A AL 10 ST R B R AR A G
R R A 5 T A e A ) RO B B,
LR AL 5 2R 1 T R T R A B R R
il A O
1.2 FE£EWhhiE

T 5 b7 AR 0 sk = SR A W aa
2 B2 WA AR ) 7 e L BT e R P R R LA
FELEL R . ST SE R R R O R
O M 2R AR 1 o R R TE AR AR A ) A T e R
ik, ATES 5 238 G 0 e By TR i B rh B

AT A 5 g T AR 8 SR R
REMWABEALEZHEMEN L, BRI AERE

2 AR R R AR Ak B, R AR AR U ]
TERF SRR & R fe b, 2 5 R a ¥ 1b /D AR
sk AR SFEEARAA RS, fEET
o RSB A L e E RN (s AN Y AW
DL R AR 20 i oy 2455 R A R A TR . TR
Sl WG U A B 4% 44 R \DNA 18 52 RNA B i 4% 5
R, TR 5 A 5 R R i S
TR 22 5 AR A B S T O SR AR B AR
fit 7T K mbricE A", Hrp S84 E B e+
R R AR, W K RE A O EE .
HE UG S 0 S A, 2P iR R
Xf - FR B 38 N A BLEN B T . B e Ty T, 3R
TR 22 N R AR AL, H T Kk KAk
B YN TR MR T T . R 1k 2R 1 B 2
Rk — 20 R, HoE 7 T 40 ML RE - B K 2R 1
SR T E PR BERR L . PR, A7 8 5 AR AR R B OK
HAEBEWERIT S 5EARBERA TR,
Ul /L A0 RE B ) BE 0, DL AE 5 40 BE B ]
PE®I, Torres 55 {ff 1 25 (1 B 41 5+ F R 91 20 SR 2
iR e T B A G R 1 (A novel pathogen-
esis—related protein 2 ) A fE Jy 5L 4 B 38 Y 5
L, UE B T A5G A BB R AT AR g AR AR AR )
38 B A — R R IC TR E S L BV .
1.3 MERRESHME

LA, 5 HAWAEY & Fh—4F, A 0F 5T K
AL Z RV Y RS A R TR A B
BEMLY 3 2 251 DNA (4K DNA R T2 A id
S5 R A A 50 7 B A o o O DL T AR SR B
AEE A E AR LIV o B B B R R
Ji& e T 5 TR o B R A 5T g

W3 3 S0 AR BT H Tk R B YR
KA & W R AR K R B O 1E
1R D R 2 2 R I AR 1 A TR S LR
Ko Fak, R 58 A W 1 Bk BE 5 % (phytohemag-
glutinin) | 7 J 5. 25 F (phaseolin ) FAL Y (F 1) 1fiL
%t 2 A 1Y o —amylase 1] 5", Lopez—Pedrouso
SEWTFEUE I T Sk S T IR 1B 1k B A W R
o A ) W8 R Al ARORSE A I i, PRI T T T R
A MRIR B K ) o AR ABVE R AR T
AN 8 e 2 rp S AR 1 5T 2H 0 B G R B s AR A
A 2E R AT ARG 1 7 A AN [8) 252 i ol 1) 2 10 B
gy B b O SREE MRS A B e I AT IT T
AR R IR I, = 58 H (phaseolin) #
B I T 18 A 3 3 A B A SR SR AR
FTT IR 43 Flist A% Z R bR iC ) o ik S 5 il —



92 B | | A A

4145

AR SE BT A e HOR I bR IE J7 ¥ e] Dy
3 SR L T O 34 AR 35T A A0 R A A AT A R 1Y
TR, Mensack 55 D) 45 & i s dl 2 B 4l
2F R AR T 2 2 1 A7 3% SR BT R a5t AR 2 MR A
Bt itk — 25 W W 5 AT 38 37 6 A 28R RN o R
AR S 7 e 3nt A 22 R 4 BT i PR AR A
EERR R IR R o SR IR H =
B 25 RS T A L TE R SO A
fit 5 F A AR WA R B R T A
e, B, B 90 AT o 38 BB B 7 B A A AR
PR Z M R AUE B,

2 EAL5EAR

U AR R, 3 H B BOR B R B ) B I
(U= 7L DRE R 7} IS ERAIE | e 557} 7 BIER O 4 D)
JAz N AR A Y A0 £ 1 5T 2 A O A
b BAEBUA B3 EE A AL T L A
A P, DA S 4 DR 2H 0 R 5€ A AL, T i
S LMY 20 i B S T SR 2 SEINA Ak 4
HESE T A Wy 38 FOAAE A= Wy B 38 BE S

Ay = R P R A R B DRI S A — o AL
%o MERERR MR, 7 R e
I A Y 3 Ff T i A I SOR] oy g LAY
SRR AT 3 B 5 4 M ISTEAR T o 3 AR TE
vi JIIE MU 608 3 265 A KT E A A
T, B0 5 A YA R AR S Y R SE T
o 6 A 5 ) Az ) 2 8] A R T I B DT S 1 i il
5.

BRI 22 A1, R 004 S B R A > R T A
SR W) B BORAE P 98 37 BT IESE L A b aa
AR A Y A b5 A3 DIV . SRS RS SR
P R R P R O B B A A EOR
X AR L 4 A B TR AL B AT S K 4 A
s

IR

at

IE

-

5

YD ¢ e = D R S 7 Y D N D
SR 4 FE DALy S8 0k A, S S B E A
20 S e R O S AN s B S s R I
o A HLHLZE G, 8 D HE Bl = TR0 B A
P B b e 7 45 AR A 2R A TR

S % UMk :

[ 1] Anderson W R. An integrated system of classification of flower-
ing plants[J]. American Journal of Kidney Diseases the Official
Journal of the National Kidney Foundation, 1982, 34(2): 268-
270.

[ 21 Jefr, shBay, efe &, % N DR IM]. dLat . B2

[6]

[91]

[10]

[11]

[12]

[13]

[14]

[15]

[16]

[17]

[18]

H AL, 1989:209-222.

PSS Ll = oA < o 1111 s [P Sl B S A T 7 A
1997 :222-249.

X PEDR AT 3 B G S 36 Sl 5T 9 DSURR AU DA S O (D). %2
A RE 2, 2008(2) 1493, 604.

Pinheiro C, Baeta ] P, Pereira M A, et al. Diversity of grain min-
of Phaseolus germplasm|J].
Food Composition and Analysis, 2010(23): 319 - 325.

Liu Y, Wu L, Baddeley J A, et al. Models of Biological Nitrogen

eral composition vulgaris L.

Fixation of Legumes[]J]. Sustainable Agriculture Volume 2.
Springer Netherlands, 2011, 2(31): 155-172.

Imran H, Asif A, Tariq M, et al. Nutritional and Health Perspec-
tives of Beans (Phaseolus vulgaris L.): An Overview|J]. Critical
Reviews in Food Science & Nutrition, 2014, 54(5): 580-592.
Schmutz J, McClean P E, Mamidi S, et al. A reference genome
for common bean and genome—wide analysis of dual domestica-
tions[J]. Nature Genetics, 2014, 46(7): 707-713.

Yin F, Pajak A, Chapman R, et al. Analysis of common bean ex-
pressed sequence tags identifies sulfur metabolic pathways ac-
tive in seed and sulfur-rich proteins highly expressed in the ah-
sence of phaseolin and major lectins[J]. BMC Genomics, 2011,
12(22): 268.

Moghaddam S M, Song Q, Mamidi S, et al. Developing market
class specific In Del markers from next generation sequence da-
ta in Phaseolus vulgaris L. [J]. Frontiers in Plant Science, 2014,
5(3):185.

Granier I. Extraction of plant proteins for two—dimensional elec-
trophoresis. [J]. Electrophoresis, 1988, 9(11): 712-718.

BEFA MR, AT, AR A5 R ) AR 1 B AL AE A e —
LR ARG AR ], 3815 , 2006, 28 (11) : 1472-1486.
iKOME LR BRSSP AL S HOR KA
bl 20k 9y i (). v R AR S e 4, 2011, 27 (4) 2 212-
218.

Fuente M D L, Borrajo A, Bermidez J, et al. 2-DE-based pro-
teomic analysis of common bean (Phaseolus vulgaris L.) seeds[J].
Journal of Proteomics, 2010, 74(2):262-267.

Marsolais F, Pajak A, Yin F, et al. Proteomic analysis of com-
mon bean seed with storage protein deficiency reveals up-regu-
lation of sulfur-rich proteins and starch and raffinose metabolic
enzymes, and down-regulation of the secretory pathwayl[J].Jour-
nal of Proteomics, 2010, 73(8): 1587-1600.

Mensack M M, Fitzgerald V K, Ryan E P, et al. Evaluation of
diversity among common beans (Phaseolus vulgaris 1..) from two
centers of domestication using ‘omics’ technologies[J]. BMC
Genomics, 2010(2): 686.

Natarajan S S, Pastor—Corrales M A, Khan F H, et al. Proteomic
analysis of common bean (Phaseolus vulgaris 1..) by two—dimen-
sional gel electrophoresis and mass spectrometry[J]. Journal of
Basic and Applied Sciences, 2013(9): 424.

Lopez—Pedrouso M, Alonso J, Zapata C. Evidence for phosphor-
ylation of the major seed storage protein of the common bean
and its phosphorylation—dependent degradation during germina-

tion[J]. Plant Molecular Biology, 2014. 84(4-5):415-428.



am B T T o3
[19] Zadraznik T, Hollung K, Egge—Jacobsen W, etal. Differential [24] SePRE, 5K T 75 . 38 O 6 & Il 208 2 o 2k 1B 78 A o Fn
proteomic analysis of drought stress response in leaves of com- AWINE T R IKDL A 2], 1999,41(1) : 111-113.
mon bean (Phaseolus vulgaris L.) [J].] Proteomics, 2013, 78(1): [25] Yang Z B, Eticha D, Fiihrs H, et al. Proteomic and phosphopro-
254-272. teomic analysis of polyethyleneglycol-induced osmotic stress in
[20] Badowiec A, Weidner S. Proteomic changes in the roots of ger- root tips of common bean (Phaseolusvulgaris 1.) [J]. Journal of
minating Phaseolus vulgaris seeds in response to chilling stress Experimental Botany, 2013, 64(18): 5569-5586.
and post—stress recovery|J]. Journal of Plant Physiology, 2014 [26] Torres N L, Cho K, Shibato J, et al. Gel-based proteomics re-
(6): 389-398. veals potential novel protein markers of ozones tress in leaves of
[21] Yoshimura K, Masuda A, Kuwano M, et al. Programmed pro- cultivated bean and maize species of PanamalJ]. Electrophore-
teome response for drought avoidance/tolerance in the root of a sis, 2007, 28(23): 4369-4381.
C3 xerophyte(wild watermelon) underwater deficits[J]. Plant [27] Lépez—Pedrouso M, Bernal J, Franco D, et al. Evaluating two—
and Cell Physiology, 2008, 49(2): 226-241. dimensional electrophoresis profiles of the protein phaseolin as
[22] Lee J, Feng J, Campbellb K B, et al. Quantitative proteomic markers of genetic differentiation and seed protein quality in
analysis of bean plants infected by avirulent and avirulent obli- common bean (Phaseolus vulgaris 1.) [J]. Journal of Agricultural
gate rust fungus[J]. Molecular and Cellular Proteomics, 2009(8): and Food Chemistry, 2014, 62(29): 7200-7208.
19-31. (28] BAZIE,BAL, TN . b g 28l Al B I SR 2 =
[23] Salavati A, Taleei A, Bushehri A A, et al. Analysis of the pro- £ M] Jba <P E RO AR A L 1995 1 142-209 , 398-437.
teome of common bean (Phaseolus vulgaris 1..) roots after inocula- [29] FPsizs, BHZ % . b 2 E 28 M oRh B8R H S L A ML
tion with Rhizobium etli[J]. Protein and Peptide Letters, 2012, dbut: ol H At 1990 :258-269.
19(8): 880-889. (FTHEH#E. £ )
AAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAA

KD AT AT T R M 7 )

G A B2 ) 21T

TN B 5 1L T A AR E IR B IR ZR S PEAROL B T

T 1) [ AN TF R AT o T2 B RO BT R R AR, B AL RO B R BT ROR BT I AR

BT 22 AR AR X

HAI AH 18 H i 424F:36.00 G, HL4:6.00 7T

M HE: PR BH AR B B 84 45 (O T AR ML R 27 ) G 8 S
15 :024-31029927 E-mail: Lnny @ Chinajournal.net.cn

2|

S AR R . FIS . ISSN 1002-1728  CN 21-11111/SHE & 485 . 8-21 AU

BE 4%:110161



