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#3-1. MALDI-TOF-TOFXNZREZXEANLE

. Accession Mascot Sequence Theoretical Theoretical
Spots ID Homologous Protein name
Number score  COverage Mr(kDa) PI
Photosynthesis
h II I chlorophyll ab-bindin i
Gls] ~ Protosystem tipe ] CLioropiyt ab-bindmg protem Q43437 165 8% 30818 766
[Glvecine max]
0 -evolving enhan in 2{0OEE2
G282 xygen-evolving enhancer protein 2(OEE2) P16059 740 26% 44094 8.93
[ Pisum sativium]
G10/510 Plastocyanin[ Arabidopsis thaliana] P42699 472 73% 10521 434
G22/511 Plastocyanin A [Ricinus communis] BIRSGO 267 28% 20769 744
G11/515 Oxvgen-evolving enhancer protein 1{OEE1) P14226 322 21% 38510 770
FecName: Full=0 -evolving enh in 1
G20/516 sename FYBER-EVOIVING Enuancer protein P14226 483 21% 38510 7.70
(OEED)[ Pisum sativum]
G21/823 rubisco activase [Glvcine max] D4NSG3 272 41% 18121 5.09
H5/Po6 rubisco activase [Glveine max] D4NSG2 192 23% 29708 771
Ho/P41 rubisco activase [Glveine max] D4N5G3 125 14% 52727 5.74
T1/P42 rubisco activase [(Glveine max] D4N5G3 359 17% 32727 574
Lignin synthesis
cinnamvl-al cohol dehvdrogenase-like protein .
G3/83 [Arzbidopsis thaliana] QSL9G4 97 16% 20389 6.49
G6/531 caffeic acid methvl transferase [Arachis hvpogaea] Q850GS 269 20% 29340 3.59
Protein catabolic process
H24/P25 Peptidvl-prolyl cis-trans isomerase[ Arachis diogoi) E3NYI6 393 29% 18332 8.68
H4P32 ] i i B4UWD9 113 28% 17418 682
H18/P22 polyubiquitin 1 [Phaseolus vulgaris) P69325 60 28% 5543 499
H1/P23 ubiquitin carmer-like protein [Arachis hypogaea) QO6H23 77 12% 27392 9.00
H22/P29 Proteasome subunit alpha tvpe-7[Arabidopsis thalian 024616 244 24% 27194 6.86




3.PubMed : PAD2=F 523t 3

The ubiquitin-proteasome system (UPS) is an important intermediate
signaling step involving in plant developmental process, including
embryogenesis, photomorphogenesis, hormone signaling and senescence
(Moon et al., 2004).

Some studies suggested that phytochrome was localized in tissue-specific of
the developing embryo and integument tissues, which may play an important
role in the underground phase during pod development, but not be involved
In the elongation phase of the gynophore after fertilization (Thompson et al.,
1992; Moctezuma, 2003).

Vierstra (2003) revealed that UPS was crucial in removing multiple light
regulators (such as phyA, HY5, COP) during photomorphogenesis, indicating
that UPS might regulate aerial and subterranean pod growing under the light
and dark conditions.
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« [t is well known that the failure of peg penetration into the soil leads to
seed abortion in peanut (Chen et al., 2012).

» Recently, many studies revealed that the 26S proteasome might contribute
to plant cell division cycle progression by actively associating with
intracellular structures including mitotic spindles, the preprophase band,
and the phragmoplast (Farras et al., 2001; Yanagawa et al., 2002), and
also by affecting the half-life of many modulators, such as cyclins, CDK-
activating and -inhibiting kinases, and several CDK inhibitors (Dewitte
and Murray, 2003; Smalle and Vierstra, 2004).

» Moreover, several senescence mutants provided UPS with a direct
connection to senescence signaling, such as ORE9 (Woo et al, 2001), and
the UPS also appeared to involve in plant PCD (Kim et al, 2003).
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First Step : Mascotim#e sk
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Peptide Summary Report (Project: zhang lab, Spot Set: zhang |ab\20110501, Label: H22, Spot Id: 206699, Peak List Id:

343333, MS Job Run Id: 17...

22.0tm v | S| > || B Q

e EEV WEE IED #EaH) * - 0 X

GAAET - @R - a8 - QRE - (R - S -

[} Peptide Summary Report (Project:... % l& Mascat Search Results: gi|12229936 X || + ‘

000¢

lsiivess Mascot Search Results

Mascot Score Histogram

Tons score is -10*Log(P), where P is the probability that the observed match is a random event.
Individual ions scores > 42 indicate identity or extensive homology (p<0.05).
Protein scores are derived from fons scores as a non-probabilistic basis for ranking protein hits.

Humber of Hits

Protein Score

Peptide Summary Report

User : zhuwei

Email : zhuwei0501#163.com

Search title : Project: zhang lab, Spot Set: zhang 1ab\20110501, Label: H22, Spot Id: 206699, Peak List Id: 545335, MS Job Run Id: 17429

Ms data file : ENEARAF\EARGAR\EARGARVEEXF\ppv H22 130883262145. txt

Database : NCBInr 20110715 (14683223 sequences; 5021252203 residues)

Taxonomy : Viridiplantae (Green Plants) (890386 sequences)

Timestamp : 18 Jul 2011 at 12:22:12 GMT

Protein hits : gi|12229936 RecName: Full=Proteascme subunit alpha type-7; AltName: Full=205 proteasome alpha subunit D; AltName: Full=205 proteascome subunit alpha-4

-

m
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Peptide Summary Report (Project: zhang lab, Spot Set: zhang 1ab\20110501, Label: H22, Spot Id: 206699, Peak List Id: 545335, MS Job Run 1d: 17... B ZEEW H@E) IED #&H * — 0 X

(&) XD [ O8E - [dER- | D file/ 2htm || s || @ Q
TetE - MEm FMiRE REEERG GEAET - @ - 9858 - O - CREE - s -
| E ["| Peptide Summary Report (Project:... % u& Mascot Search Results: gi[12229936 X | |T| 00009
Peptide Summary Report
[ FormatAs | Peptide Summary - Help
Significance threshold p< 0.05 Max. number of hits AUTO
Standard scoring @ MudPIT scoring © Tons score of expect cut-off 0 Show sub-sets 0

m

Show pop-ups @ Suppress pop-ups ©  Sort unassigned Decreasing Score  » Require bold red [

SelectAll | | SelectNone | | Search Selected | [T Error tolerant ﬁﬁ%&ﬁAﬁ E ﬁé}% ;l

1. gi|1222903f mmmMErme=2TITT " ScoOre: 244 Matches: 4({3) Sequences: 4(3) emPAT: 0.84
RecName: Full=Proteascme subunit alpha type-7; AltName: Full=205 proteasome alpha subunit D; 21tName: Full=203 proteasome subunit alpha-4

[] Check to include this hit in error tolerant search

Query Observed Mr{expt) Mr{calc) Delta Misz Score Expect Rank Unique Peptide

13 920.5482 919.5409 919.5127 0.0282 0 28 2.7 ") R.YTAGLOQE. ¥

g2 1634.9012 1633.8939 1633.8563 0.0376 0 64 0.00039 ") R.LTVEDPVTVEYITR. Y

75 2000.0531 1999.0458 1998.9997 0.0462 0 101 6.5e-08 o R.OLEEAEIDATVARIEAER. A

00 2462.3364 2461.3291 2461.2642 0.0850 0 52  0.0036 U R.AITVESPDGHLFQVEYALEAVR.K

[ S

Proteins matching the same set of peptides:

gil224078277 Mass: 27086 Score: 244 Matches: 4(3) Sequences: 4(3)
predicted protein [Populus trichocarpa]

gil 224105175 Mass: 27106 Score: 244 Matches: 4(3) Sequences: 4(3)
predicted protein [Populus trichocarpa]

gil225428005 Mass: 27306 Score: 244 Matches: 4(3) Sequences: 4(3)
PREDICTED: hypothetical protein [Vitis winifera]

Peptide matches not assigned te protein hits: (no details means no match) &

Dz @@ @D BFTE- £ &) Qosk -




Second Step : ss®blastZi

Mascot Search Results: gi|12229936 - 360%=2imsE 4.1 IFiR
- )| X[ A OnE-) | dER-) | R ht
TeliEE - NET FEHEAE sAERERG

o
o
o

matrixscience.com,c

XHE BBV d@EE IED =8l * -

Rdat |v #mz| » || B

GEEST - (@82 - a8 - ORE - (e - D8 -

g X

Q

E [* Peptide Summary Report (Project... X ‘uﬁ_‘ Mascot Search Results: gi|12229936 x U + |

JATE) MASCOT Search Results

Protein View: gi|12229936

0009

RecName: Full=Proteasome subunit alpha type-7; AltName: Full=20S proteasome alpha subunit D; AltName: Full=20S proteasome subunit alpha-4

Database: NCEInr

bt i 7 st NblastTm@®E

Taxonomy: Cicer aristinum

This protein sequence matches the following other entries:

* gi|458€552 from Cicer arietinum

Sequence similarity is available s 2n NCBI BLAST search of gil12223536%qainst ar.

Search parameters

MS data file: Fahésog™ed gn, dlNE e g™a & 2en ebe) & geE  TE ton ein\med S "e-tinT\ppw_HIZ 130883262145 txt
Enzyme: Trypsin: cuts C-term side of KR unless next residue is P,

Fixed modifications: Carbamidomethyl (C

Variable modifications: Oxidation (M

Protein sequence coverage: 24%

Matched peptides shown in bold red.

1 MARYDRAITV FSPDGHLFQV EYALEAVREG KAAVGVRGTD NVVLGVEERKS
51 TARLQDTRSV REIVNLDDHI ALACAGLEAD ARVLINBARV ECQSHRLTVE
101 DPVTVEYITR YIAGLOQEKYT QSGGVREFGL 3ITLIVGFDPY TIGSPILYQTD
151 P3GTF3ANEA NATGRNSNSI REFLEENFEKE T3GQEIVELA IRALLEVVES
201 GGENIEVAVM TEENGLROLE EAEIDAIVAE IEAEKARAFA ARKAFPEDT

Unformatted sequence string: 249 residues (for pasting into cther applications).

Sort peptides by | @ Residua Number &' Increasing Mass ' Decreasing Mass

Show predicted peptides also

Oset e @ @D B @ - 8@d

il

1,80% -

=
i
il
om
¥4
N
H
o
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Third Step : 2t NNCNI#k 3=

Protein BLAST: search protein databases using a protein query - 3602225555 4.1 IFEkE

=) X & A OBE-
Sx PRIE FEFIRL

-

Tl -

:—3"

nim.nih.gov/

e EEW MEE IED #EEH
v sE e | B

L

o2 - EE - @R - [N - s -

- 0 X

Q

E [% Peptide Summary Report (Project... X ‘ I, Mascot Search Results: gil12229936 X‘w 2 Protein BLAST: search protein dat...

000Y

» NCE¥ BLAST! biastp sutte

bissin | blasip | blaste | fhisstn | fdastc

Standard Protein BLAST

-

Enter Query Sequence

Enter {s). gi(s). or FASTA o

MERYDRAITY EQUEYALERY T \FL QTR SVRETVELIETAL
GLEADARVLINRARVECYSERLTVEDSVTVEE [TRY IAGLOQEYTY STLIVEEDEY ]
P2ET REET JETVHLATRALL EVAVMI RQLEEAEID
ATVAEIEAEFAAAEAARNARPHIT

Or, upload file ™

Job Title

Enfier a descripihe e fr jour BLAST search i

O Align two or more sequences &

Choose Search Set
Database Non-radundant protein sequences (o) ¥ o

‘Organism
Optionai

Enter organism comeTon rEme, binomial, or & id. Only 20 top taE will be shown. g
Exclude
Optionai

Entrez Query
Optionai

[0 Modets powiPy O 1

=ample

Enfier an Enfrez query 1o limi search &

Program Selection

Algorithm & blastp (protein-protsin BLAST)

i PSI-BLAST (Fosition-Specific Itersted BLAST)
i PHI-BLAST (Fattern Hit Initiated BLAST)

i DELTA-BLAST (Domain Enhanced Lookup Time Accelersted B
Chocse 3 BLAST algorinm il

O Exclude £

ELASIF programs cisin data ing 2 prods mare.

Query submnge &

From

To

blast

m

[T anow resutts in = mew winsow

—
‘ Search database Non-redundant protein sequences [nr] using Blastp (protein-protein BLAST)

[=) Algorithm parameters

Note: Parameter values that differ from the default are hi

in yellow and marked with + sign

4

n

=2
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Fourth Step : blast = #r#xeRE®RA535)

N’

NCBI Blast:Protein Sequence (249 letters) - 360522555 4.1 IFTUR

€9 X||S || DEE- |dEE-|| 2 h

w.ncbinim.nih.gov/b

JelEE - AT DAE MR

X#HE EEV WEE IED =&

v | 4iE| > | B

SEEET - EEE - BEE - QRE - (- Dk

* — 0 X

Q

Sequences producing significantalignments:
Select: All None Selected:0

\ ﬁ ‘ [y Peptide Summary Report (Project.. X H li., Mascot Search Results: gi|12229936 XJ’ £ NCBI Blast:Protein Sequence (249 ... % U + |

it Alignments  Download GenPept Graphics Distance free of results Multiple alignment

Description Max | Tolal | Query)  E _Max Accession
ore score cover value | ident

RecName: Full=Proteasome subunit alpha type-7. AltName: Full=20S proteasome alpha 100% 9e-151 100% gil12229936|Q9SXU1.1
‘ " PREDICTED: proteasome subunit alpha type-7-like [Glycine max] 421 429 100% 2e-146 98% il356559270XP_003547923 1
NEDICTED: proteasome subunit alpha type-7-like isoform 1 [Glycine max] =qi|3565027 100% 2e-146 97% 0i356502736[XP_003520172.1
r 420 420 87% 3Je-146 98% qi357517981[XP_003629279.1
" PREDICTED: proteasome subunit alpha type-7 [Vitis vinifera] >gi|297734987/emb|CBI17: 417 417 100% 3e-145 95% gil225431090/XP_002264052.1
" PREDICTED: proteasome subunit alpha type-7 [Vitis vinifera] >i|297744621/emb|CBI37¢ 417 417 100% 5e-145 95% gil225428005XP_002278162.1

™ proteasome-like protein alpha subunit-like [Solanum tuberosum] 410 410 100% 1e-142 94% qil82621184|ABBB6280.1

" proteasome-like protein alpha subunit [Solanum tuberosum] 410 410 100% 1e-142 04% qil77999287|ABB16990 1
™ proteasome subunit alpha type-7 [Solanum lycopersicum] >gi[3334299)sp|024030.1/PSA 410 410 87% 3e-142 94% gi350538237|NP_001234333 1

I™  proteasome, alpha subunit-like protein [Solanum tuberosum] 409 409 100% 8e-142 94% qi76160964|ABA40445 1
. — - som _som omm o sie ne nccomnesasn enrnenn
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Fifth Step : blast=#r® X8R JE K55

Accession

Entry name 0Query hit137 OMatch hit (sqrt scale)767 Name (Organism)

] BAUWDS

| WIUIETY ZUT

TS JA0
1MN39
QIsSXU1
DTSNX0
D7U564
BTFJBE
GTLB&2
COPTNS
ATNX29
AINKODS
Q38HTS
Q2v988
K4B407
024030
G5DW5S
GSDWSS
BISXVT
Q3HVMI
K3ZWD4
111598
BETIY?
QEYTOO
AZYXUZ
1QLES

010760M4BKOSLE
B4UWDE_ARAHY I

135JA9 LOTJA I
[TMN39_SOYBN S
PSAT_CICAR
D7SNX0 VITVI
D7US64 VITVI
B7FJBE_MEDTR fy
G7LB82_MEDTR Sy
COPTNS_PICSI
AINX29 PICSI

ASNKDE_PICSI

Q38HT3_SOLTU
QIV988 SOLTU
K4B407_SOLLC
PSA7_SOLLC

GEDWE9_SILLA
GEDWES_SILLA
BISXV7 RICCO
Q3HVM9_SOLTU
K3ZWD4_SETIT
111598 _BRADI

BETIYT_MAIZE
PSATA_ORYSJ
PSATA_ORYSI

11QLEY_ORYGL

Proteasome subunit alpha type (Arachis hypogaea)
Proteasome subunit alpha type (Lotus japonicus)
Proteasome subunit alpha type (Glycine max)
Proteasome subunit alpha type-T (Cicer anetinum)
Proteasome subunit alpha type (Vitis vinifara)
Proteasome subunit alpha type (Vitis vinifera)
Proteasome subunit alpha type (Medicago truncatula)
Proteasome subunit alpha type (Medicago truncatula)
Proteasome subunit alpha type (Picea sitchensis)
Proteasome subunit alpha type (Picea sitchensis)
Proteasome subunit alpha type (Picea sitchensis)
Proteasome subunit alpha type (Sclanum tuberosum)
Proteasome subunit alpha type (Solanum tuberosum)
Proteasome subunit alpha type-T (Selanum lycopersicum)
Proteasome subunit alpha type-T (Solanum lycopersicum)
Proteasome subunit alpha type (Silene latifolia)
Proteasome subunit alpha type (Silene latifolia)
Proteasome subunit alpha type (Ricinus communis)
Proteasome subunit alpha type (Solanum tuberosum)
Uncharactenzed protein (Setana italica)

Proteasome subunit alpha type (Brachypodium distachyon)
Proteasome subunit alpha type (£Zea mays)

Proteasome subunit alpha type-7-A (Oryza sativa subsp. japonica)
Proteasome subunit alpha type-7-A (Oryza sativa subsp. indica)

Proteasome subunit alpha type (Oryza glaberrima)

2013/1/22
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Sixth Step : Uniprotfra s X st

Proteasome subunit alpha type - Arachis hypogaea (Peanut) - 360525 4.1 FTkE MEE =EEN WEE IED EEH * - 0 X
= \(_'/ P XA | OBEr RER- w.uniprotorg/uniprot/BaUWD5 v e v || B Q
el - AR SRS sRERERO WAAET - [EEE - BEE - QFER - (L - S -
| E | [Y Peptide Summary Report (Project... X " lii., Mascot Search Results: gi|12229936 X " = NCBI Blast:Protein Sequence (249 .. XJ’ "% Proteasome subunit alpha type - .. % | 4 0009
Search Align Retrieve ID Mapping *
Search in Query
| Protein Knowledgebase (UniProtkB)  [+] | search ][ Advanced Search » ” Clear ] =
B4UWDS5 (B4UWD5_ARAHY) " Unreviewed, UniProtKB/TrEMBL c_:?gt"bgtfe —
. . . L Send feedbac
Last modified January 25, 2012. Version 17. £ Histary... O Read comments (0) or add your own
op £ text | xmi | rdfixmi | g |

¥} Names - Attributes - General annotation - Ontologies - Sequence annotation - Sequences - References - Cross-refs - Entry info

I —

Names and origin

Protein names

Organism
Taxonomic identifier

Taxonomic lineage

Protein attributes

Sequence length
Sequence status
Protein existence

Recommended name:
Proteasome subunit alpha type | #ul=Ees= FUDDISET )
EC=3.4.25.1 (RuleBase RUDDDS51)

Arachis hypogaea (Peanut) (EVSLACF74355.1)
3818 [NCBI|

Eukaryota » Viridiplantae » Streptophyta » Embryophyta » Tracheophyta » Spermatophyta » Magnoliophyta » eudicotyledons » core eudicotyledons » rosids » fabids » Fabales »
Fabaceae » Papilionoideae » Dalbergieae » Arachis

137 AA.
Fragment.
Evidence at transcript level

2013/1/22
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Senventh Step : Rtk 47

ag gi|12229936 Cicer arietinum
73 gil357517981 Medicago truncatula
57 gil356559270 Glycine max
A @ AHTC1001379 Arachis hypogaea
48 gi|388504570 Lotus japonicus

gi|343172102 Silene latifolia
gi|15239271 Arabidopsis thaliana
45 gi|224286946 Picea sitchensis
a1 gi|242045416 Sorghum bicolor
gil162458131 Zea mays
93 gi|115480403 Oryza sativa Japonica Group
gi|357148788 Brachypodium distachyon
38 gi|242081935 Sorghum bicolor
56 gi|326506596 Hordeum vulgare subsp. vulgare
gil225428005 Vitis vinifera
gi|293337355 Gardenia jasminoides
gi|14594917 Nicotiana tabacum
gil82621184 Solanum tuberosum

f

32

100

'

100 gi|350538237 Solanum lycopersicum

gi|255579983 Ricinus communis

gil224105175 Populus trichocarpa

100 gil224078277 Populus trichocarpa
gi|168066948 Physcomitrella patens subsp. patens
gi|302761762 Selaginella moellendorffii

/
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Senventh Step : Rtk 47

0i[241985249 Triticum aestivum
gi[151418845 Hordeum vulgare
gi[357159681 Brachypodium distachyon
gi[116011437 Oryza sativa
gi[242386365 Phyllostachys edulis
gi[194697709 Zea mays
gi[356502737 Glycine max
gi[292744470 Lotus japonicus

@ AHTC1001379 Arachis hypogaea
gi[4586591 Cicer arietinum
gi270149087 Picea glauca

100

2

48

100

100

58

65

2013/1/22 B E RS EE



Eightth Step : ORF=#7

eeeeeeeeeeeeeeee

eeeeeeeeeeeeeeee

eeeeeeeeeeeeeeee

>AHTC1001379 [95 - 856] Proteasome subunit alpha
IAPPPMARYDRAITVFSPDGHLFQVEYALEAVRKGNAAVGVRGTDNVVLGVEKKSTAK
LOQDSRTVRKIVNLDDHIALACAGLKADARVLINRARVECQSHRLTVEDPVTVEYITRYIA
GLQQOKYTQSGGVRPFGLSTLIVGFDPYTGTPSLYQTDPSGTFSAWKANATGRNSNSI

REFLEKNYKEVSGQETIKLAIRALLEVVESGGKNIEVAVMTKEQGLRQLEEAEIDAIVAEI
EAEKAAAEAAKKAPPKET

2013/1/22 B S BARS T e



Nineth Step : A AR 7

Property Residue Number | Mole%o
Tiny A+CHGHSHT 81 31.8%0
A+B+C+DHGHN
Small APASATAV 135 53.150
Alphatic A+IHLAV 88 34.646
Aromatic F+H+W+Y 18 7.087
A+C+F+GHIHLAM
Non-polar PAVAWAY 136 53.543
D+E+H+K+N+Q
Polar ARASITAZ 118 46.457
Charged B+D+E+H+K+R+Z 69 27.165
Basic H+K+R 36 14.173
Acidic B+D+E+Z 33 12,992

Residue | Number | Mole?o DayhoffStat
A=Al 31 12.205 1.419
C=Cys 2 0.787 0.272
D=Asp 11 4.331 0.787
E=Glu 22 8.661 1.444
F =Phe 6 2.362 0.656
G=Gly 18 7.087 0.544
H= His 3 1.181 0.591
I=1le 15 5.906 1.312
K=Lys 17 6.693 1.014
L=Len 19 7.480 1.011
M= Met 2 0.787 0.463
N=Asn 9 3.543 0.824
P="Pro 11 4.331 0.833
Q=Gln 10 3.973 1.009
R=Arg 16 6.299 1.286
S= Ser 13 5.118 0.731
T=Thr 17 6.693 1.097
V="Val 23 9.055 1.372
W=Trp 1 0.394 0.303
Y=Tyr 3.150 0.926
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Tenth Step : B & 51 K& #

1201

1001 |

801 —

sUbURt

01 —

401

21

I [
1 501 1001

subunit
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Eleventh Step

100 120 200 2350

Fesidue number

2

L
=

AR5

=

(SRR
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Twelveth Step : « s®ae 70

L
A

AR5

=

(SRR
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Thirteenth Step : = s a5z TN
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Fourteenth Step : &-S-ak 7

SignalP=-4.1 prediction {euk networks}: AHTC1881379

1
C-score —

S-score ———
1.8 ¥Y-zcore ——— |
8.8 _
a.6 | _
W
i
=]
Q
" 8.4 [ -
8.2 _
‘ “‘ ‘ ‘ “ ‘i ‘. II‘ | “ |‘ “‘ ..‘ “ “ I“
oo LT TATTHTHTTTIT T T
TAFPPHARYDEAITYFSPDGHLFAYEYALEAYEK GHNAAYGYRGTDNVYVYLGYEKKESTAKLADSETYREKIVHR
1 1 1 1 1 1

a 18 24 38 48 1] Ga 7@

Position
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Fifteenth Step :

Name Len oTP mTF 5P other Loc RC
AHTC1001379 2h4 0.046 0.266 0.084 0.681 _ 3
ontoff 0.000 O.000 O.000 O.000
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