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Abstract: Bioactive plant peptides play important roles in plant growth, development and insect resistance.
However, the systematic research on the plant peptidomics is still rare. In the present study, the exploration of
extracting and detection of natural plant peptides in rice were performed. The plant peptides were extracted by
urea and detected using Nano LC-MS/MS instrument. The data were analyzed by Maxquant, NCBI and Uni-
ProtKB. About 110 peptides were identified in rice leaves and roots, and they distributed in many active sites in
cells. The results indicated that these peptides might be involved in important physiological activities of rice.
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Fig.1 Manual verification of rice latex-abundant protein peak legend
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Table 1 Information of partially identified peptides in rice leaves and roots
Z K751 Jfi &:/Da EERGIE G (o of I8 3 [ 5 HET)EE
FEFEPVDKLDS 1324.619 2 88.28 0s11g0532750 12T — BRI
ASSQANLDKMQLR 1460.741 2 102.90 05030123600 PLAC8Z Ji%
AGIGPIRQDWEPVVVR 1790.979 2 89.23 050820366100 #Helix-turn-helix XRE-Z i & [
DVFESEGIHLPR 1397.694 3 182.71 050120799900 KEERAEA
YGSPRIVNDGVTVAR 1602.848 3 139.34 050620114000 2560 kDalf) 7> T F15
AAAAVYGAGGAMKGGK 1378.703 2 85.84 0s10g0170200 40SIZ Wi 8 1820
ADLNVPLDDNQNITDDTRVR 2283.109 3 95.50 050620668200 TR H I BRI
AEQTEKAFLK 1163.619 2 128.01 05040613500 A0S MEA R IS
ALVLHAGSGNKNAFK 1525.837 2 91.31 050220220500 SEAER T 1-y
GFEKTILK 934.549 2 155.42 050220760300 B
SIGKNVSPIEVK 1269.729 3 139.86 050820560900 ARG A O T HET
SLASAVPLAVDGESTSK 1630.841 2 81.16 050620194900 FEHE A5 P2
TMASTVPLAVEGEPSNK 1729.856 2 101.05 050320401300 HEWE B 2
YAWVLDKLK 1134.644 2 89.08 050320177400 EF-la
ALSVEKTSSGR 1 133.604 2 111.52 051020559600 Agenet & I8 L 1
ATQTRPLVSVK 1198.703 2 141.37 05070180900 BRI R LA/ L e K E A
GEAAGDRVLSR 1129.584 2 85.52 050320401300 FEHE A5 P2
MDAAGAGAGGKLK 1 145.586 2 99.26 050120502700 FHEEH2A
MEAEAAAKRAR 1202.619 3 91.55 0s07g0408700 FEVHG A P2
MQIFVK 764.426 2 97.64 050520242133 PR MEEA
NTVDGAKRGIVQ 1256.684 2 93.84 05050150800 TS5, 10- 7. FH K= DU 212 i S
PSTLAKTAIR 1056.629 2 91.87 050120694100 ENSIL PRt AR E A4S
MEGKEEDVR 1091.492 2 88.06 050420559700 KilFEEE
SLIAGEDFQHILR 1497.794 2 120.59 050320794700 F40SIZ A EE 1818
SAFVGKYADELIKTAK 1739.946 3 143.67 050620608700 8 SR s R I A4 I 4 o ) L
100 | Eulioln
= -
I
I ik
48 80 I I . 5
I 25 s 2 R 2 ]
< o . e
£
&K 60
E=2d
B2 2 AREAKREr Fr SRR 1 2 A 1 L g
Fig.2 The distribution of plant peptides g
in rice leaves and roots % 4o E
B
st sicemman b, sooonzwans |
OB, 3.80%00 % I i AR 16 b, FEfinf -
2 IR 22 23 AT AE I SR AR S BRI SRR R 5
0

R
2 R AR TUI) S B2 2 K (0 SRR 25 4 7
Bro HAET, BT s a0 0 L H ek 2 fikAn
2 MR I SR BT IRIZ 2D 1, ORI X R 22 ik

D‘]’

e

K3 KR 22 TR 48 . 2 A
Fig.3 Subcellular distribution of plant peptides

in rice leaves and roots




FMEEES: 3T Nano LC-MS/MS 7K HE 2 Wk 2H 221 58 1177

H P FL H BT A 2 W, L3 Z R X TR
Z KI5
FASTR], FEP40 L& A0 iR, DR a B 7 v A e
Ab BRI R IR R AR AR E L, R4,
R Z IKE RS, Y& A R RE
SRR R, M E OSSN BN TR &,
95 22 JIK () R4 F0EC S 43 BT 36 B — € 11 TR Ak (Bara-
cat-Pereira%$2012).

TKRE T AE = M- A KT S, 20 P 2 20 24, ot
BDNAREAT KEE S| 3%, EmiEshirs fE
SPREREHEAN R PN = ae g WS A WP GEA N
AR RIEAT 2 IRA 9 . FRATT ¥ R 2R By v b 47
T 2 BRI SEEL, AR AR IRAF A R ER, Rt A sk
565K FH PR 2R UK ARG I 7 FIAR 0 A 2 ik, b
RAE AR IS FR UG ARG T T, DUl &
JRRN 2 R B A o BATTASE P A B BGR T HR AN BL
108 [ i H B & B 2 SDS. Trixton2s 235
7l FIa 7R AR AT AR PHh i 2L 20 e, Ao SR R
F1 5 1) 28505 B i, (EL e A B A B s S i R A
25, T A SIS T 22 K ) 43 B A I A 25K v A
HEr B A, A REE A R . R
K B TE ML R 45 BOGR) ) DLUTE B 36 20 35 b e Bk 25,
(EENED /W EPUELIvEER

ARSI R v 73 # 2R B QE orbitrap 5T 15 ol
BT —RIMCEEN/ N FEARMZIL. @it
X OV AR 1 R B AT, FRATT R B T v B B
RELF, BRI ZHE, Hprt i 2
Bk, WA STAZRE. XX 8 2 fR kAT e 4
BATVRIL, EATwAG T 400 R Sk R R R
RIS . PR, A . 2R
Ji. BRARNIE . A0 GE Az . R 2K
(53 A 5 i R 0 AT R BUR R, ERR A B
R 5 T () 1 22 UK, T 0 S ) 22 K
17.65%, 3zt Lui i wh R B oK, 3 AT g A AR TE
TR S P TENLE T, B NG T
e Rk, T5EAR R AN E M, FIAR
PO R R b 2 IR L R 2

TEXIX 26 22 JIK (1) 25 1 R TR Dh Re i T &R e
R, eMNFESH5EOFACH. B
RS, Bhn, £k A BEALVLHAGSGNKNAFK .
YAWVLDKLK. YGSPRIVNDGVTVAR% % 57k

FR A BOE R, 70 0 B A R i R 7 iEPE . GTP
PRy T SR - 2 I J S ) Bl i 1 DA B AT P25
& A% e (Rice Annotation Project 2007); if45
—EZ K B S 5 PEEE R 2, IMADLNVPLDD-
NQNITDDTRVR. AVTADVKLEGLR. SAFVGK-
YADELIKTAKZE, A1/ BE A i 75 o oAH OC  1)
— 34y £k BEAIKFEFEPVDKLDS &2 4% Bl i —
PR R I — 385y, & 5Me g5 &, FEmRIE E b &
FEINfE(Yus52003). A4h, F7 82 ik A e it
Z Rk, BIINADEIQHLTRZ & & X £ ik 7 41, 12
Paterson®§ \ % € H L Z IKET A fEA R 5 &8 5
TEE, MRERBBE TS, BEHC4E, —EMN
X5 3% Wit (Paterson£2009; ChenZ52013). U4k,
A — 26 22 JRAE 2048 e h i A DR, (HIRAT]
ANRE RN TEVE R 1T 2R IX 2L 2 JiK 7 4, A, X ek
Z kAT ae B M EEAEH, AT IhREIIE, X
WA — 5 TAE.

Mz, LA, mAR. ST AR EUE
VIRIRZ IR T AR AR IAR 2 o ARSI
W Z IR KB AE K KBS 5 E8 A
gl . #E—BIRAW T 2 IRAE AN [F 48 5
AFEAKE L A FEA KRS S BB, K
PATRERE IR N TR 2 IRAE R R A KR
HHMEZEEM, HFRATRS R L
IR g 22 IR AR 0 Dy B o

S CHK

IREREE(2008). 2RI T R R T ERIZG (5 5, 24 (6):
1~3

A ) 3 R (20006). ] KRR, B E BTS H E B4 e e
B At A Dk Rt

Baracat-Pereira MC, Barbosa MO, Magalhaes MJ, Carrijo LC, Games
PD, Almeida HO, Netto JFS, Pereira MR, de Barros EG (2012).
Separomics applied to the proteomics and peptidomics of
low-abundance proteins: choice of methods and challenges - A
review. Genet Mol Biol, 35: 283~291

Benko-Iseppon AM, Galdino SL, Calsa T Jr, Kido EA, Tossi A, Be-
larmino LC, Crovella S (2010). Overview on plant antimicrobial
peptides. Curr Protein Pept Sci, 11: 181~188

Chen JF, Huang QF, Gao DY, Wang J, Lang Y, Liu T, Li B, Bai Z,
Goicoechea JL, Liang C et al (2013). Whole-genome sequencing
of Oryza brachyantha reveals mechanisms underlying Oryza ge-
nome evolution. Nat Commun, 4: 1~9

Farrokhi N, Whitelegge JP, Brusslan JA (2008). Plant peptides and
peptidomics. Plant Biotechnol J, 6: 105~134

Fiers M, Golemiec E, Xu J, van de Geest L, Heidstra R, Stickema W,




1178 T A P )

Liu CM (2005). The 14-amino acid CLV3, CLE19, and CLE40
peptides trigger consumption of the root meristem in Arabidop-
sis through a CLAVATA2-dependent pathway. Plant Cell, 17:
2542~2553

Fiers M, Ku KL, Liu CM (2007). CLE peptide ligands and their roles
in establishing meristems. Curr Opin Plant Biol, 10: 39~43

Fricker LD, Lim J, Pan H, Chen FY (2006). Peptidomics: identifica-
tion and quantification of endogenous peptides in neuroendo-
crine tissues. Mass Spectrom Rev, 25: 327~344

Galvez AF, Chen N, Macasieb J, de Lumen BO (2001). Chemopre-
ventive property of a soybean peptide (lunasin) that binds to
deacetylated histones and inhibits acetylation. Cancer Res, 61:
7473~7478

Garcia-Olmedo F, Molina A, Alamillo JM, Rodriguez-Palenzuela P
(1999). Plant defense peptides. Biopolymers, 47: 479~491

Ge P, Ma C, Wang S, Gao L, Li X, Guo G, Ma W, Yan Y (2012).
Comparative proteomic analysis of grain development in two
spring wheat varieties under drought stress. Anal Bioanal Chem,
402: 1297~1313

Jeong HIJ, Park JH, Lam Y, de Lumen BO (2003). Characterization
of lunasin isolated from soybean. J Agric Food Chem, 51:
7901~7906

Komatsu S, Han C, Nanjo Y, Altaf-Un-Nahar M, Wang K, He DL,
Yang PF (2013). Label-free quantitative proteomic analysis of
abscisic acid effect in early-stage soybean under flooding. J Pro-
teome Res, 12: 4769~4784

Lau ATY, He Q, Chiu JF (2004). A proteome analysis of the arsenite
response in cultured lung cells: evidence for in vitro oxidative
stress-induced apoptosis. Biochem J, 382: 641~650

Li Z, Adams RM, Chourey K, Hurst GB, Hettich RL, Pan CL (2012).
Systematic comparison of label-free, metabolic labeling, and
isobaric chemical labeling for quantitative proteomics on LTQ
Orbitrap Velos. J Proteome Res, 11: 1582~1590

Liu XF, Hu YW, Pai PJ, Chen DJ, Lam H (2014). Label-free quantita-
tive proteomics analysis of antibiotic response in Staphylococcus
aureus to oxacillin. J Proteome Res, 13: 1223~1233

Ma J, Ward CC, Jungreis I, Slavoff SA, Schwaid AG, Neveu J, Bud-
nik BA, Kellis M, Saghatelian A (2014). Discovery of human
sORF-encoded polypeptides (SEPs) in cell lines and tissue. J
Proteome Res, 13: 1757~1765

Matsubayashi Y, Takagi L, Sakagami Y (1997). Phytosulfokine a, a
sulfated pentapeptide, stimulates the proliferation of rice cells by
means of specific high- and low-affinity binding sites. Proc Natl
Acad Sci USA, 94: 13357~13362

Natarajan S, Xu CP, Caperna TJ, Garrett WA (2005). Comparison of
protein solubilization methods suitable for proteomic analysis of
soybean seed proteins. Anal Biochem, 342: 214~220

Oard SV, Enright FM (2006). Expression of the antimicrobial peptides
in plants to control phytopathogenic bacteria and fungi. Plant
Cell Rep, 25: 561~572

Ortiz-Martinez M, Winkler R, Garcia-Lara S (2014). Preventive and
therapeutic potential of peptides from cereals against cancer. J
Proteomics, 111: 165~183

Paterson AH, Bowers JE, Bruggmann R, Dubchak I, Grimwood J,
Gundlach H, Haberer G, Hellsten U, Mitros T, Poliakov A et al
(2009). The Sorghum bicolor genome and the diversification of
grasses. Nature, 457: 551~556

Pearce G, Moura DS, Stratmann J, Ryan CA (2001). Production of
multiple plant hormones from a single polyprotein precursor.
Nature, 411: 817~820

Pearce G, Siems WF, Bhattacharya R, Chen YC, Ryan C (2007).
Three hydroxyproline-rich glycopeptides derived from a single
petunia polyprotein precursor activate defensin 1, a pathogen
defense response gene. J Biol Chem, 282: 17777~17784

Pelegrini PB, Franco OL (2005). Plant gramma-thionins: novel in-
sights on the mechanism of action of a multi-functional class of
defense proteins. Int J Biochem Cell Biol, 37: 2239~2253

Rice Annotation Project (2007). Curated genome annotation of Oryza
sativa ssp. japonica and comparative genome analysis with Ara-
bidopsis thaliana. Genome Res, 17: 175~183

Schaller A (2004). A cut above the rest: the regulatory function of
plant proteases. Planta, 220: 183~197

Siow HL, Gan CY (2013). Extraction of antioxidative and antihy-
pertensive bioactive peptides from Parkia speciosa seeds. Food
Chem, 141: 3435~3442

Thomma BPHJ, Cammue BPA, Thevissen K (2002). Plant defensins.
Planta, 216: 193~202

Thomma BPHJ, Cammue BPA, Thevissen K (2003). Mode of action of
plant defensins suggests therapeutic potential. Curr Drug Targ, 3: 1~8

Wang X, Bian YY, Cheng K, Zou HF, Sun SSM, He JX (2012). A
comprehensive differential proteomic study of nitrate depriva-
tion in Arabidopsis reveals complex regulatory networks of plant
nitrogen responses. J Proteome Res, 11: 2301~2315

YuYS, Rambo T, Currie J, Saski C, Kim HR, Collura K, Thompson S,
Simmons J, Yang TJ, Nah G et al (2003). In-depth view of struc-
ture, activity, and evolution of rice chromosome 10. Science,
300: 1566~1569

Zhang X, Che FY, Berezniuk I, Sonmez K, Toll L, Fricker LD (2008).

fat/fat

Peptidomics of Cpe“”* mouse brain regions: implications for
neuropeptide processing, J Neurochem, 107: 1596~1613

Zhang X, Pan H, Peng BN, Steiner DF, Pintar JE, Fricker LD (2010).
Neuropeptidomics analysis establishes a major role for prohor-
mone convertase-2 in neuropeptide biosynthesis. J Neurochem,

112: 1168~1179




